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Genera| « Redundant Power Configurations (AC or DC)
« Bantam Test Access Jacks

e Complies with AT&T 54017 Automatic Protection
1.0 Introduction Switching, 1991

The TxPORT 1558A APS (Automatic Protection Switch)® FCC, DOC, UL, and CSA Compliant

unit provides automatic T1 service restoration from a

degraded or failed T1 facility to a standby T1 facility. See

the ‘Operation’ chapter for a typical APS application.1.2 Specifications

Switching from the failed line (Path A or Path B) to the

standby (Path A or Path B) is based upon user deﬁnabl‘a1 Network Interface

switching alarm thresholds (errored seconds, consecutively

severely errored seconds, loss of signal, loss of frame). Théne Rate: 1.544 Mbps

1558A APS is fully compatible with all industry standard Framing: ESE

APS equipment that complies with PUB 54017, 1991. '
Line Code: AMI or B8ZS

i ighli DS1 Interface: ~ +1to -27 dB ALBO, 100 (+ 5%
1.1  Design Highlights nterface 0 (& 5%)

The APS unit is designed so that it can be configured to SupC_onnector: RJ48 jack

port a wide variety of user applications. The key feature®vervoltage Primary and Secondary lightning

and functions are: Protection: fusing for line cross

 Mission-Critical Automatic Protection Switching froma ESF Mode: Pass/Block Facility Data Link
Fail or Impaired T1 Facility to a Standby T1 Facility to/from Network

» D4 or ESF Framing,

- AMI or B8ZS Line Coding CPE_(Equipment Interface)

« Integral ESF CSUs (TR 54016 compliant) Line Rate: 1.544 Mbps

* 24 Hour Performance History Framing: D4 or ESF

» Revertive and Non-revertive Operation Line Code: AMI or B8ZS

» User-Definable Alarm Switching Thresholds DSX Interface: DSX -1to -6 dB (ALBO), RJ48
« Proactive Call-on-Alarm Reporting (requires manager) jack, 100Q (+ 5%), 0 to 655 ft.

» Desk Top or Rack Mount Connector: RJ48 jack

1558A Automatic Protection Switch for customer premise

PATH PATH
(7 SURIN PR T STIUS TN (TSEIEGTYN 7 STATUS TN RieRoG. R BRDG [ on ) RXBRDG.
A<4—»B AM Los p N N TXPORT
A E E D
BYPASS LOCKED A B AQ T T LOS T 1558A
@ @ a» . | ® E
LXC)
TX BRDG TX BRDG TX BRDG
- - -
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ESF Mode: Pass/Block Facility Data Link TR 62411: T1 interface and CSU specifications
to/from DTE
PUB 54016: ESF requirements
Diagnostics UL 1549, Part 2:  Electrical
Line Loop: Signal regeneration only (bidirectional)

Payload Loop:

Loop Activation
and De-activation:

Jack Access

Signal regenerated with new frame
synchronization, CRC6, and data.

Industry standard formats
(54016, 62411, T1-403)

Industry Listings

FCC Registration: FXKUSA-22709-XB-N

UL/CSA File Number: LR 62298

, , L 1.3 FCC Requirements
Network Side: Bantam jacks Tx, Rx, & Bridging
for Transmit and Receive paths This equipment has been tested and found to comply with
DTE Side: Bantam jacks Tx, Rx, & Bridging the limits for a CIas; A digital deyice, pursuant_ to Part 15 of
for Transmit and Receive paths FCC R}Jles. These limits ar-e designed to provide rea;onable
protection against harmful interference when the equipment
is operated in a commercial environment. This equipment
Alarms. generates, uses, and can radiate radio frequency energy and
Contacts: Normally Opened (NO) and if not installed and used in accordance with the instruction
Normally Closed (NC) manual, may cause harmful interference to radio communi-
) cations. Operation of this equipment in a residential area is
Rating: 0.6A @ 125 VAC likely to cause harmful interference in which case the user is
2.0A@ 30VDC required to correct the interference at his own expense.
Power Shielded cables must be used to ensure compliance with the
. Class A FCC limits.
Unit: Dual Inputs (Power A and Power B bus)
Range: -20 to -56 VDGs150 mA, 10 W, A
35 BTUs WARNING: Changes or modifications to this
unit not expressly approved by the party responsible for
Mechanical compliance could void the user’s authority to operate the
equipment.
Mounting: Desk, wall, or rack installation (comes
with 19” rack mount hardware) This device complies with Part 15 of the FCC rules. Opera-
tion is subject to the following two conditions:
Dimensions: 17.25"W, 1.75"H, 12" D
) 1) This device may not cause harmful interference.
Weight: 5 Ibs.

2) This device must accept any interference received,

Environmental including interference that may cause undesired operation.

Operating Temp:  Oto 50 C (32 to 122F) Notice to Users of 1.544 Mb/s ServiceThe following

instructions are provided to ensure compliance with FCC

Storage Temp: Rules, Part 68:

-20t0 85 C (-&° to 185F)

Humidity: 95% maximum (non-condensing)

1) All direct connections to T1 lines must be made using
Compatibilit standard plugs and jacks.
PUB 54017: Automatic Protection Switching 2) The following information may be required by the local

Equipment, 1991 telephone company when applying for leased line facilities:

1-2 General 1558A APS



1.5 Warranty
Port ID REN/SOC FIC USsSocC
P/N/12 - 00634 6.0 N 04DU9-BNRJ48C TXPORT wqrrants each. unit against defects in material and
04DU9-DN workmanship for a period of five years from the date the
04DU9-IKN unit was shipped to the customer. If the unit malfunctions at
04DU9-ISN any time during the warranty period, TXPORT will repair, or

at TXPORT's option, replace the unit free of charge.

3) If the unit appears to be malfunctioning, it should be
disconnected from the telephone lines until you learr
whether the source of trouble is your equipment or the tele
phone line. If your equipment needs repair, it should not b
reconnected until it is repaired.

The remedies listed herein are the users sole and exclusive
remedies. TXPORT shall not be liable for any indirect,
direct, incidental or consequential damages. The owner must
return the unit to the factory, shipping prepaid and packaged
to the best commercial standard for electronic equipment.

4) The unit has been designed to prevent harm to the TTXPORT will pay shipping charges for delivery on return.
network. If the telephone company finds that the equipmerThe customer is responsible for mode and cost of shipment
is exceeding tolerable parameters, they can temporarily dito TXPORT. This warranty does not apply if the unit has

connect service. In this case, the telephone company wbeen damaged by accident, misuse or as a result of service
give you advance notice, if possible. or modification by other than TXPORT personnel.

5) Under FCC rules, no customer is authorized to repaWhen returning the unit for warranty work, a Return Mate-

this equipment. This restriction applies regardless orial Authorization (RMA) number must be obtained from

whether the equipment is in or out of warranty. customer service at the address/phone number given at the
end of this chapter. When calling TXPORT to obtain a

6) |If the telephone company alters their equipment in Return Material Authorization number or to arrange service,
manner that will affect the use of this device, they must giviplease have the following information available:

you advance warning so that you can have the opportuni
for uninterrupted service. You will be advised of your righte
to file a complaint with the FCC.

Model number(s) and serial number(s) for the unit(s).

Reason for return and symptoms of problem.

7) The attached affidavit must be completed by the

installer. Warranty status (if known).

Purchase order number to cover charges forabutar-

8) In the event of equipment malfunction, all repairs ranty items.

should be performed by our company or an authorize

agent. It is the responsibility of users requiring service te
report the need for service to our company or to one of ot
authorized agents.

1.4  Canadian Emissions Requirements

Name and phone number of person we can contact if we
have questions about the unit(s).

Mode of shipment required (second day air is the normal
mode of shipment for all returned material unless other-
wise specified).

As soon as TXPORT has the above information, the RMA

This digital apparatus does not exceed the Class A limits f(th
radio noise emissions from digital apparatus set out in the
Radio Interference Regulations of the Canadian Department
of Communications.

NOTE: End users should use existing 48 VDC battery
sources or a CSA certified power supply.

Le present appareil numerique n’emet pas de bruits
radioelectriques depassant les limites applicables aux
appareils numeriques (de la class A) prescrites dans le
Reglement sur le brouillage radioelectrique edicte par le
ministere des Communications du Canada.

1558A APS

at must accompany the item(s) returned can be issued.
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1.6  Ordering Numbers 1.7 TxPORT Customer Service

The 1558A is shipped from the factory with the following Address: TXPORT
standard items: 127 Jetplex Circle

) ) Madison, Alabama 35758
e The 1558A unit (the part number is F-1558-001A-1111)
* The 1558A reference manual Telephone: 800-926-0085 or

205-772-3770
* 19" rack mount hardware

Local A PC soft Sales/Administration FAX: 205-772-3388
ocal Access FL software Manufacturing FAX: 205-772-8280

* One PC to 1558A data interface cable )
Customer Service Returns: 800-926-0085, ext. 227
» AC to DC wall power transformer

* Three 10' RJ48 modular T1 cables
Product Technical Support

The following is a list of the standard and optional equip-Normal Hours - 8 a.m. to 5 p.m. Central, Monday — Friday
ment which may also be needed.
Telephone: 800-285-2755 or

205-772-3770

Part Number Equipment

Emergency - Nights / Weekends / Holidays:
Telephone: 800-285-2755
E-Mail (Internet address):  support@txport.com

F-1558-001A-1111 1558A unit with Dual Integral ESF CSU's,
-20 to -56 VDC operation or
110 VAC operation.

6-3030-035-1 19" Rack Mount Hardware for 1558A.
Standard with 1558A unit.
6-3030-036-1 23" Rack Mount Hardware for 1558A.

Ordered as an option to the 1558A.

9-1558A-003-1 PC DOS Local Access software on 3.5”
Disk. Allows the user to access unit perfor-
mance, status, and configuration informa-
tion and to perform local loop testing.

9-1001-029-2 PC to 1558A data cable, 10' DB9 to 6-pin
modular. Standard with 1558A unit.
30-00087 110 VAC to -48 VDC (200 mA max.) wall

transformer unit, 10" power cable. Standard
with 1558A unit.

9-1001-004-010 RJ48 8-pin modular 10' cable. Three
cables come standard with the 1558A unit.
Contact the factory for additional cable
lengths and types.

F-1559-000-XXXX| 1559 APSM Manager. Used for central site
management of one or more co-located
1558A units. Can be ordered as AC or DC
power, one or two internal modems, 19’ or
23’ rack hardware. Contact the factory for
additional information.

1-4 General 1558A APS



|nSta”ati0n 1558A DTE DSX receive will operate is 1,400 feet (using
ABAM cable, 26 gauge, shielded wiring).

E) \Verify that the T1 line is operating properly before you
attempt to install the 1558A unit. Both of the T1 lines
should be checked for error free operation for at least 1 hour
Proper installation of the 1558A unit involves the following to insure that they are performing error free.

key steps: F)

2.0 General

If the unit is going to installed in a 19’ equipment be
rack, verify that there is enough rack space available in the
rack (requires 1.75 inches per 1558A unit). Four pan head
(type 12-24 x 1/2 inch) screws are provided for mounting
the unit. An optional 23" rack mount kit is available for
applications using this size rack.

* Site Survey and Preparation

» Unpacking and Inspecting Equipment
» Equipment Mounting

» T1, Alarm, and Power Connections
Setting Equipment Options

» Preservice Testing

G) Verify that no external CSUs (channel service units) are
installed at the location where the 1558A is being installed.

The following paragraphs contain information and instruc- NOTE: The 1558A unit provides internal ESF CSU func-
It is recommended that the user sequentially follow the site ¢g-located with the 1558A.

preparation and unit installation steps described.

_ _ 2.2 Unpacking and Inspection
2.1  Site Preparations o S
This unit is carefully packaged to prevent damage in ship-

The following site preparations should be performed beforgnent. Upon receipt, inspect the shipping container for dam-
starting installation of the 1558A APS unit. First, determineage. If the shipping container or cushioning material is
the location of 1558A unit and perform the following: damaged, notify the carrier immediately and make a nota-

A) Determine the distance from the APS unit to the Action on the delivery receipt that the container was damaged
outlet, or if connecting to a DC external power source, théf possible, obtain the signature and name of the person
distance to this source. The 1558A is shipped from the fadh@king delivery). Retain the packaging material until the
tory with a 110 VAC to -48 VDC wall transformer (10 ft. contents of the shipment have been checked for complete-
cord). If external DC is being used, insure that 26 gaugBess and the instrument has been checked both mechanically
wire is on hand to wire the external DC power source to th@nd electrically.

1558A unit. The maximum current draw of the 1558A isif the contents of the shipment are incomplete or, if there is

<80 milliamps at -48 VDC. mechanical damage or defect, notify TXPORT. If the ship-

B) Determine the distance from the T1 facility demark and?ing container is also damaged, or the cushioning material
the actual location of the 1558A. After determining dis-Shows signs of stress, notify the carrier of the damage as
tance, verify that the proper cable lengths and types hawiell as TXPORT. Keep the shipping materials for carrier's
been ordered to connect from the T1 demark to the 1558Rspection. TXPORT will arrange for repair or replacement
unit. The 1558A is shipped with three RJ48 modular TaWithout waiting for claim settlement.

cable, 10 feet in length.

C) Normally, the provider of the T1 facility will provide )
the required LBO setting (transmit signal level) required for2-3 ~ Mounting

connection to the T1 facilities. This value should be usetiif the 1558A is to be installed in an equipment rack, simply
when sgttlng the 1558A _LBO transmit values (0, 7.5, 1?” Ofount the 1558A in the equipment rack using the provided
22 db) in the.1558A unit. If the vglue cannot be obtalneqnounting screws and rack mount adaptors (the 1558A can
from the provider, the LBO transmit values for Path A andDe ordered with either 19" or 23" rack mount adaptors). If

Path B should be setto 0 db. the equipment is to be desk top installed, the user may
D) Determine the distance between the 1558A unit and theemove the provided rack mount adaptors and set the unit on
terminating DTE equipment. This distance will be usedany flat surface. Once the equipment has been physically
when you set the DSX transmit LBO value for the DTE T1located, the following rear panel wiring connections should
port on the 1558A unit. The maximum distance that thée performed.

1558A APS Installation 2-1



2.4 ‘DC’ and ‘RTN'. If using the provided AC to DC wall

o ) power transformer, connect the RElire to the ‘RTN’ ter-
There are several wiring connections that must be performegi41 the BLACK wire to the -DC’ terminal and the
to install the APS unit. The following paragraphs describ%REl’ENwire to the ‘GND’

how to attach the APS unit to the associated T1 lines, power

connections, alarm connections, and COM BUS connec-

tions. should be used as a reference for the fol» 4 3 Ajlarm Connections
lowing paragraphs concerning installation of the 1558A

Wiring & Connections

terminal.

APS unit. The 1558A has alarm contacts provided at the rear panel
screw terminals labeled ‘COMMON’, ‘NC’, and ‘NO’. The
alarm relay is operated when power is present to the 1558A.

2.4.1 Chassis Ground Connection To connect the APS alarm relay to an external customer

] alarm surveillance system, perform the following:
The 1558A unit should be connected to a good earth ground.

To connect ground to the unit, attach a 26 gauge or larger Connect a 26 gauge wire to the rear panel screw terminal
wire from the rear panel screw terminal labeled ‘GND’ to a labeled ‘COMMON'’ to the external alarm system.

good earth ground. e Connect a 26 gauge wire to the rear panel screw terminal
labeled ‘ALARM NO’ (normally open) or to ‘ALARM

NC (normally closed) to the external alarm system. Note
that the alarm relay is normally operated when power is
connected to the unit.

A Caution: Voltages in excess of 100 VDC may
be present on the T1 telecommunications lines. Before
connecting the APS unit to telecommunication lines,
insure that the rear panel screw terminal labeled ‘GND’

has been connected to a good earth ground. 24.4 T1 Connections

All T1 lines are connected to the APS unit using modular 8-
pin RJ48 cables (three 10' cables come with the unit). Insert
the RJ48 connectors into the rear panel receptacles labeled
The rear panel screw terminal labeled -DC’ and ‘RTN’ areNET A, NET B, and DTE. Connect the other ends of the
used to connect -20 to -56 VDC to the 1558A. The 1558/able to the appropriate T1 A and B facility equipment and
may be wired with redundant power inputs by wiring anto the DTE equipment. The DTE port mot designed for
external source to both the PWR A and PWR B -DC/RTNdirect connection to a TELCO T1 facility. The modular pin
terminals. To connect power to the APS unit, perform th@uts and their functions are shown in the following table.
following.

2.4.2 DC Power Connections

PWR A Wiring: Connect an external power source (-20 to I LTE ke
56 VDC) to the rear panel screw terminal labeled PWR A 1 Data In, Tip Data Out, Tip
‘DC’ and ‘RTN'. If using the provided AC to DC wall 2 Data In, Ring Data Out, Ring
power transformer, connect the RE@re to the ‘RTN’ ter- 3 Not Used Not Used
minal, thg BLACK‘wwe 'to th_e “DC’ terminal and the 4 Data Out, Tip Data In, Tip
GREENwire to the ‘GND’ terminal. 5 Data Out, Ring Data In, Ring
PWR B Wiring: Connect an external power source (-20 to 6 Not Used Not Used
56 VDC) to the rear panel screw terminal labeled PWR B 7 Not Used Not Used
Figure 2-1 1558A Rear View
sefaZgt
NETA NETB DTE ,COM BUSy %%E%Eégé
[SlISHSIISHSIISHSIS]
OOoOoOoOo|o|sa|ita
IN ouT -20 to -56 VDC, 200 MA
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DTE RJ48
Not Used

Pin | NET A & B, RJ48
8 Not Used

251

Switch Configuration

After the equipment has been unpacked and inspected and
mounted, the next step is to configure the unit. All unit

options are set by the switch positions on four 8-position

2.45 COM Bus Connections

DIP switches (S1, S2, S3 and S4) on the rear of the 1558A

The rear panel COM BUS connectors (IN/OUT) are used t‘}jlnit. The 1558A is shipped from the factory with all option

communicate to/from the optional APS 1559 site manager.

witches in the OFF (factory default) position. The follow-

These connections are only used when a 1559 NetworRY paragraphs briefly describe the 1558A option switches.

manager is co-located with the 1558A(s). Bus connections NOTE: After all of the option switches have been set to

from the manager to one or more 1558A units is done in a the desired mode of operation, recycle the power to the
daisy chain fashion. That is, the COM BUS Out from the it At power up, the CPU will read and implement the

1559 is connected to the COM BUS IN of the 1558A and gitch settings selected by the user.

the COM BUS OUT of the 1558A is connected to the COM
BUS IN of the 1559. Physically, the connections to the
COM Bus IN/OUT are RJ11, 6-pin miniature modular

Option Switch S1

jacks. The function of the six pins associated with the jack¥his 8-position DIP switch is used to set the following unit

are shown below. options:
» Block/Pass ESF data link configurations
PIN | COMBUS IN | COM BUS OUT « Regeneration or Pass CRC
1 Not Used Not Used » Master or Slave Card Operation
2 | signal Ground  Signal Ground » Boot alarm parameters from ROM or RAM
3 Data, output Data, Output + Boot general parameters from Switches, ROM, RAM, or
4 Data, input Not Used Manager
5 | Signal Ground  Signal Ground The following table describes the DIP switch settings con-
6 Not Used Not Used trolled by Switch S1.

2.5 Configuration Modes

Any time that the 1558A unit is initialized (power removed,
then reapplied), all key configuration data is read by the
1558A CPU and implemented based upon the particular
configuration boot mode options selected by the user. There
are four possible configuration boot modes:

» Configure/Boot from Switche§efer to )

» Configure/Boot from ROM (refer t& A

» Configure/Boot from RAM (refer t& b

» Configure/Boot from Manager. This requires the optional
1559 manager (refer t® )

The following sections describe how to set up the 1558A to
boot using one of the above modes as well as other general
operating parameters.

NOTE: All factory default settings in this manual are
shown underlined.

Position Switch S1 Description

1 OFF= DTE/NET, Block Data Link
ON= DTE/NET, Pass Data Link

2 OFFE NET/DTE, Block Data Link
ON= NET/DTE, Pass Data Link

3 OFF= DTE/NET, Regen. CRC
ON= DTE/NET, Pass CRC

4 OFF= NET/DTE, Regen. CRC
ON= NET/DTE, Pass CRC

5 OFF= Card Function, Slave
ON= Card Function, Master

6 OFF= ARM from ROM
ON= ARM from RAM

7,8 OFEOFF= Boot from Switches

OFF,ON = Boot from Manager
ON,OFF = Boot from RAM
ON,ON = Boot from ROM

Option Switch S2

This 8-position DIP switch is used to set the following unit

options:

e Alarm on Framing Errors

1558A APS
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Alarm on Loss of Signal
AMI/B8ZS Line Coding for DTE and NET
CSU Functions Enabled/Disabled

» Path Revert, Enabled/Disabled

» DTE Framing ESF/D4 (NET framing is fixed as ESF)

NOTE: When connecting to the SUPV

port using the APS

local access software, the 1558A NET A/B addresses are
viewed as a single unit address and are displayed as 1.01
for addresses 1 and 2, 1.02 for addresses 3 and 4, etc.

Option Switch S4

The following table describes the DIP switch settings conThjs js an 8-position DIP switch. The following tables indi-

trolled by Switch S2.

cate how to set the DIP switches for the various LBO and

DSX level settings. Note that S4-8 is not

used (spare).

Position Switch S2 Description Positions 1 - 4 are used to set the LBO transmit level for the
: NET A and NET B T1 signals. The factory default is O db
1 OFF= Framing Errors, Enabled for the LBO settinas
ON = Framing Errors, Disabled gs.
2 FF=LOS, Enabled
~ ! NET A NET B
ON= LOS, Disabled LBO
3 | OFF= NET/B, B8ZS S| 92 | =Y | SR
ON = NET/B, AMI 0.0 DB OFF | OFF | OFF | OFF
4 OFF= NET/A, B8ZS 7.5DB OFF| ON| OFF ON
ON = NET/A, AMI 15.0DB ON OFF ON OFF
5 OFF= DTE/B8ZS 22.5DB ON ON ON ON
ON = DTE/AMI
6 OFF= CSU Mode, Enabled Positions 5 - 7 are used to set the DSX signal level (in feet)
ON = CSU Mode, Disabled for the DTE port. The factory default is 0 to 133 feet for the
7 OFF= Revert, Disabled DTE DSX setting.
ON = Revert, Enabled
8 OFF=DTE, ESF DTE DSX Value S5 S6 S7
ON = DTE, D4
1to 133 ft.* OFF| OFF| OFF
134 to 266 ft. OFF| OFF ON
Option Switch S3 267 to 533 ft. OFF ON| OFF
This is an 8-position DIP switch. It is used to set the 1558A 534 to 655 ft. ON| OFF OFF

unit address ID for the NET A hardware and the NET B

hardware. Unique addresses must be optioned for eaghs 5 Rom Configuration
1558A unit when multiple units are co-located and a 1559 ] )
Site Manager is being used. If no manager is being used, t{&¢ 1558A may be configured to boot operational parame-
user should leave the DIP switches in the factory defaul€rs from the internal ROM (read only memory). To config-
positions (all in the OFF or DOWN position). This config- Uré the 1558A to boot from ROM, set S1-7 and S1-8 to the
ures the unit for NET A address 1 and NET B address é:)N position and 51.-6 to the OFF position. With these set-
The following table indicates how to configure the addreséings, the 1558A will always boot (at power up) the unit

settings for the first six 1558A units.

*APS Mgr. | NET A/B | Pos| Pos | Pos | Pos | Pos

Unit Pos. | Address | 1 2 3 4 |5-8
1.01 1/2 ON| OFF OFR OFF OFF
1.02 3/4 ON| ON| OFF OFF OFF
1.03 5/6 ON| OFF ON| OFF OFF
1.04 718 ON| ON| ON| OFF OFF
1.05 9/10 ON| OFF OFF ON OFF
1.06 11/12 ON| ON| OFF ON OFF

2-4 Installation

configuration parameters from the inter

nal ROM settings.

The ROM unit parameters are listed below:

 Block ESF data link, both directions

* Regenerate CRCS6, both directions

« Slave Operation

e B8ZS line coding, both directions

< ESF framing, both directions

* Revert mode, disabled

« Availability timer set to 60 seconds
 Errored seconds set to 20

< Consecutively errored seconds set to 2

1558A APS



* Loss of frame set to Enabled illustrates the testing described in the following preservice
* Loss of signal set to Enabled steps. Testing will verify:

In addition to setting the ROM configuration options, thee Path Integrity for Path A and Path B (local)
user must also manually configure the following options:  « Path Integrity for Path A and Path B (end-to-end)

+ LBO transmit level setting for both NET Aand NET B The following T1 test equipment and miscellaneous cables
« DSX transmit level/distance setting for the DTE T1 port will be required to perform the preservice tests:

» 1558A unit address (if optional 1559 manager is installed). Two T1 test sets (one required at each APS location)

« Two cables to go from the T1 test sets to the unit RJ48
2.53 RAM Configuration DTE connectors at both ends.
The 1558A can be optioned to boot all alarm and operatingefore procegdmg, the user should Tead and unqerstand the
ackground information presented in the following para-

pargmeters from the ba“efy backed RAM at. POWET Up. Tg raphs concerning the basic operation theory of an APS ser-
configure the 1558A for this mode of operation simply set’.
vice (also refer té¢ ).

S1-7 to ON, and S1-8 to OFF. Note that the following unit

options must still be manually configured by the user: APS service is different from “normal” point-to-point T1
service. The 1558A APS unit accepts a single source signal

* LBO transmit level setting for both NET Aand NET B from the attached DTE equipment, verifies signal density,

+ DSX transmit level/distance setting for the DTE T1 port duplicates the signal, and then transmits it on two T1 lines

» 1558A unit address (if optional 1559 manager is installedPath A, Transmit and Path B, Transmit). This duplication
and dual transmission is also done at the far end APS equip-
ment (if applicable).

2554 Manager Configuration In addition to the unique transmitting function performed by

The 1558A may be configured and controlled using théhe APS, the unit also performs a unique receiving function.
optional 1559 APSM site manager. The manager, co-locatethere are two identical signals being received from two T1
with one or more 1558A units (up to 56), provides bothlines by the APS equipment (Path A, Receive and Path B,
local and remote access and control/alarm reporting to orfeeceive). The 1558A constantly monitors both of these lines
or more remote locations. When the 1558A has been configor satisfactory signal performance. In the event that the
ured to ‘Boot from Manager, the 1559 can access angresent active receive line exceeds an alarm value, the APS

change all options except the following: will automatically switch the service from the failed receive
path to the standby receive path. The active receive signal is
* 1558A Address the path connected to the DTE equipment.

« 1558A LBO and DSX Levels

. Once a path has declared an alarm condition from Errored
« Boot Mode (Switches, RAM, ROM, Manager)

Seconds, Consecutively Severely Errored Seconds, Loss of
To configure the 1558A to ‘Boot from Manager’, set S1-7Frame, or Loss Of Signal, it will not be available for service
to OFF and S1-8 to ON. For additional information con-until a 2-minute interval has been detected that was com-

cerning the use and operation of the 1559 manager, refer Réetely error free. At that time, the path alarm circuitry will
the TXPORT 1559 APSM reference manual. be reset and then the path will be ready to accept service.

Unit configuration of the 1558A APS is now complete. The
final steps to complete installation is to perform the 1558/42.6.1 Path A Preservice Testing

reservice testing steps describe in the following sections. . .
P g step g Perform the following test steps to verify that the 1558A can

run error free data from the DTE port to the NET A port and

] ] back (local loop test). The test setup for performing this test
2.6 Preservice Testing is depicted iri

The preservice test checks the operational integrity of th&) Connect a T1 test set to the DTE RJ48 jack at the rear
1558A unit. The local pre-service testing is made indepersf the 1558A unit. The test set should be configured to gen-
dently of any DTE or T1 connections. The end-to-end testerate a T1 signal that matches the options previously set in
ing requires that the T1 facilities be connected to the unthe 1558A unit (D4 or ESF, AMI or B8ZS) and configured
and that the user has a T1 test et to supply clock to the 1558A.
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NOTE: If the 1558A DTE is configured for AMI opera- 4) The 1558A unit is now looped back to the DTE port
tion, the test sets must be set up to generate either a 51dnd the T1 test set should be running in sync and error free.
2047, or 1:7 pattern. If the 1558A is configured for B8ZSIf not, verify that the T1 test set framing and line coding set-
on the DTE and NET sides, any pattern may be used (51tlng match the settings configured in the 1558A.
2047, 1:7, QRSS, 3:24, etc.). When sending a 1:7 pattern o
though, some T1 test sets inherently cause generation of-rbe 1558A unit is now !OOPEd_ back to -th.e DTE p(?rt and the
yellow alarm condition. T1 test set shc_)uld be indicating that it is detecting pattern
sync and running error free. If “yes” proceed to Path B,
2) \Verify that there is no connection at the NET A jack.  Preservice Testing. If “no”, verify that Steps 1 - 4 have been

3) Manually operate the front panel Path Select Switch t(?(ilrgvr\)/li?\t;d properly. If there is still a problem, perform the

the (A) position. This forces and locks the unit to Path A.
The fO||0Wing unit status LEDs associated with Path A tests Loop the T1 test set to itself and Verify that test set runs
ing should be illuminated on the unit: error free.

« Verify that the T1 test set is properly configured to operate

» Power A or B LED ON (green) - ) ,
with the options set in the 1558A (D4 or ESF, AMI or
 Status ‘Locked’ LED ON (yellow) B8ZS).

« Status Path Active ‘A’ ON (green) » Also verify that the T1 test set is configured to supply

« The Path Status, Alarm A (red) LED may be ON or OFF clock (internal).
depending on the alarm timer setting (0 to 900 seconds)
configured in the 1558A.

Figure 2-2 Local 1558A Test Diagram, Path A and Path B
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2.6.2 Path B Preservice Testing 2.6.3 Results

Perform the following test steps to verify that the 1558A carf N stand-alone preservice testing verifies the operational

back (local loop test). The test setup for performing this tediot both, and the options have been verified, the user should
is depicted iri contact the factory for additional assistance (refer to the

‘General’ chapter).
1) Connect a T1 test set to the DTE RJ48 jack at the rear
of the 1558A unit. The test set should be configured to gen-
erate a T1 signal that matches the options previously set 6.4
the 1558A unit (D4 or ESF, AMI or B8ZS) and configured The following paragraphs describe preservice APS testing
to supply clock to the 1558A (internal). of the 1558A when it is initially connected to the T1 facili-

NOTE: If the 1558A DTE is configured for AMI opera- ties (Path A and Path B) and is configured with another

tion, the test sets must be set up to generate either a 51315,58A APS at the far end.

2047, or 1:7 pattern. If the 1558A is configured for B8ZSAfter completing the stand-alone preservice test procedures,
on the DTE and NET sides, any pattern may be used (51the 1558A is ready to be connected to the Path A and Path B
2047, 1:7, QRSS, 3:24, etc.). When sending a 1:7 patterd 1 facilities for verification of end-to-end operation. These
though, some T1 test sets inherently cause generation of@st procedures will verify the following:

yellow alarm condition. « End-to-End Error Performance of Path A

* End-to-End Error Performance of Path B

End-to-End Pre-Service Testing

2) \Verify that there is no connection at the NET B jack.

3) Manually operate the front panel Path Select Switch td he following steps assume that there is a near end unit and

the (B) position. This forces and locks the unit to Path ga far end unit and a technician with a T1 test set located at

The following status LEDs associated with Path A testing©th the near and the far end of the APS service.

should be illuminated on the unit: 1) Attach the Path A and Path B T1 facilities to the
respective NET A and NET B modular jacks at the rear of

» Power A or B LED ON (green) the unit (both near and far locations).

* Status "Locked _LED ON (yellow) 2) There are four basic methods of configuring the 1558A
« Status Path Active ‘B’ ON (green) which directly impact the settings used in the test sets. Con-

« The Path Status, Alarm B (red) LED may be ON or OFHigure both T1 test sets per one of the following scenarios:

depending on the alarm timer setting (0 to 900 seconds) 1558 DTE side configured for D4 framing and T1 NET
configured in the 1558A) sides configured for ESF.

4) The 1558A unit is now looped back to the DTE port® 1558A DTE side configured for ESF framing, and NET
and the T1 test set should be running in sync and error free.sides conﬂgured for ESF. . .
If not, verify that the T1 test set framing and line coding set* 1558A DTE side configured for AMI line coding and NET

ting match the settings configured in the 1558A. sides configured for B8ZS line coding.
o » 1558A DTE side configured for B8ZS line coding and
The 1558A unit is now looped back to the DTE port and the NET sides configured for B8ZS line coding.

T1 test set should be indicating that it is detecting pattern
sync and running error free. If so, the preservice local test-
ing is complete. If not, verify that Steps 1 - 3 have been
completed properly. If there is still a problem, perform the

NOTE: If the 1558A DTE is configured for AMI opera-
tion, the test sets must be set to generate either a 511,
2047, or 1.7 pattern. If the 1558A is configured for B8ZS
operation, any pattern may be used (511, 2047, 1:7,

following: QRSS, 3:24, etc.). When sending a 1:7 pattern, though,
« Loop the T1 test set to itself and verify that test set runs SOme T1 test sets inherently cause generation of a yellow
error free. alarm condition.

« Verify that the T1 test set is properly configured to operatélake sure that one of the test sets is set for internal and that
with the options set in the 1558A (D4 or ESF, AMI or the other is set for recovered clock.

B8ZS). 3) Once the test sets have been configured similar to the
» Also verify that the T1 test set is configured to supplyl558A units, connect the near and the far test set to the
clock (internal). DTE RJ48 jack located at the rear of the 1558A units.
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4) Operate the Service Select switch on the 1558A to the) Remove the external power from the 1558A unit. Note
Path A position at both the near and far 1558A units. Thishat all front panel LED indicators go off. The 1558A will
forces both units to use Path A as the receive signal sourautomatically implement the BYPASS mode which connects
Once this is done, both test sets should indicate pattern sytie NET A T1 facility directly to the DTE port.

at both the near and far locations. Run test for 15 minuteg.) With the power still off, verify that the DTE equipment
Test should be error fres both ends. If errors are detected,;q operating. If so, this application will support the BYPASS

repeat test for another 15 minutes. If errors are still detectef,,qe_ if the DTE is not operating, this means that the signal
a problem exists in the T1 facility. Refer problem to approjq,e|s either to the DTE or from the DTE are to low for

priate channels for resolution. proper operation without signal regeneration. If this is the
5) Operate the Service Select switch on the 1558A unit téase, then BYPASS mode will not be viable for this particu-
the Path B position at both the near and far 1558A unitdar application.

This forces both units to use Path B as the receive signalNOTE: The bypass mode requires that the DTE port and
source. Run test for 15 minutes. Test should be errolafree  the DTE equipment must be set for the same framing and

both ends. If errors are detected, repeat test for another 15jne coding as the T1 facility (ESF and AMI or B8ZS).
minutes. If errors are still detected, a problem exists in the

T1 facility. Refer problem to appropriate channels for reso-
lution.

6) After completing the end-to-end testing of both Path A
and Path B, connect the DTE equipment.

This completes the end-to-end operational check for the
1558A. The unit is now ready to support automatic protec-
tion switching.

2.7 Bypass Test

The 1558A supports a “bypass” mode of operation which
allows the NET A path to be physically connected directly
to the DTE port. In this mode, all active electronics are
removed. The only components in the transmission paths
while the BYPASS mode is active are line protection com-
ponents and test access jacks. The BYPASS mode of opera-
tion is automatically implemented when either of the
following occurs:

» Power is removed from the unit (external power failure)

» CPU detects an internal operational fault. If this occurs,
the front panel ‘BYPASS’ LED (red) will be on to indicate
that the 1558A has detected a unit fault and that it is now
operating in the BYPASS mode.

During BYPASS, their is no signal regeneration. Typically,
the transmit and receive levels to/from the T1 demark and
the terminating DTE will perform satisfactorily. However,
there is the potential that the signal levels will be unusable
by either the DTE equipment or by the T1 facility equip-
ment.

To verify that the BYPASS mode will work in your particu-
lar application, perform the following steps:

1) First, end-to-end testing must be complete. If so, pro-
ceed to step 2.
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ODeratiOn thresholds, service will be maintained on the currently
) active access path.

The switch from the active to the standby path is completely
independent of any external equipment. Switching from an
3.0 Introduction active path to a standby path only involves the receive paths

_ N ) ~ (Path A and Path B), not the transmit paths.
The 1558A provides the capability to automatically switch

from a “defective” T1 service to a standby facility. This _ . o
capability minimizes any actual service outage to the cus3-2.-1  Revertive and Non-Revertive Switching

tomer. Typically, switching from the active to the standbyrhe default configuration of the 1558A APS provides non-
path is transparent to the user (voice “hitless” with minimakeyertive protection. Specifically, this means that service,
impact on data services). The 1558A Automatic Protectioyhen transferred to the standby path, remains on the new
Switch (APS) equipment is compatible with AT&T TR path until its performance degrades past the threshold set-
54017, Addendum, February, 1991. When the 1558A is cORings. This is in contrast to the optional revertive mode

figure.d for internal ESF CSU operation,. it is fully compati- which returns service to the default path when it has
ble with AT&T TR 54016 ESF CSU requirements. returned to a minimal level of error free performance.

3.1 Applications 3.2.2 Default Power-Up Path

) . o _ The desire for geographically diverse routing may also
APS T1 protection service (per TR 54017) is either providegyg it diversity in the medium of transmission (copper,
by a Common Carrier (AT&T or MCI, etc.) or by the Cus- e, microwave, etc.). Certain media have higher intrinsic
tomer. When a Common Carrier provides the service, APBertormance criteria and are therefore the service of prefer-
equipment is installed in the central office and at the CUSshce. To accommodate this preference, on power up, the

tomer premise location(s). In the case of customer provide£i558A APS unit forces the Path A as the active path.
APS, the customer installs a 1558A at both ends of the mis-

sion-critical servicel depicts some _
of the more common APS applications. 3.23 Lossof Signal / Loss of Frame

TXPORT APS equipment must be installed in pairs (ondVhen a loss of signal is detected from the DTE side, the

TXPORT unit at one end of the service and another unit &9°8A units generates an AlS signal towards the facility

the other end of the service). One unit of the pair must beaths (Paths A and B).

configured for ‘Master’ mode and the other as Slave mode. When a LOS (Loss Of Signal) is detected on the active path
from the facility side of the APS, the 1558A will immedi-
ately switch the service to the standby facility (assuming

3.2  General Operation that the standby path is not in an alarm or a maintenance

) ) state and the LOS alarm is enabled). If the standby path is in
The 1558A constantly monitors the status and quality of thgn g1arm state, the service will remain on the failed path

path signal (A and B) received on both the active accesgijl the alarm condition clears on the standby path.
path and standby access path. In general, the status and qual-

ity of the signal is based on the ESF parameters described (Rpt.ional'ly, in the gvent that'there Is a signal present but it is
Section 3.1 of TR 54016 and additional parameter§O impaired .that I -results Ina LOF (LOSS,Of Frame), the
described in this document and in TR 54017, 1991. If th&558A shall immediately switch after detecting 32 consecu-
performance of the active path is determined to be impairea',ve framing errors (qpproxmaltely 9,3 milliseconds) to t.he

the protection switching equipment will automatically selectStandby path (assuming that it IS notin an alarm or a mainte-
the standby access path if that path is ready for service (ng@mce state and the LOF alarm is enabled).

in an alarm or a maintenance state). The level of impairment

at which a transfer is accomplished is dependent upon tt82.4 Bipolar Violations

larm threshold val tin the equipment. . .
alarm fthreshold vaites setin the equipmen The 1558A APS units will not allow BPV

Following a switch, the former standby access path becoméBipolar Violations) in the DS-1 data stream unless they are
the active path. The 1558A continues to monitor both of thesed for B8ZS (Bipolar 8 Zero Substitution) encoding for
incoming data streams after a switch has occurred. If bottlear channel capability. Where used, the B8ZS code will be
active and standby access paths exceed their specifiethployed to prevent the generation of an all zero octet.
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3.25 CSU Loopbacks while the 1558A far APS to the 1558A near APS service is

Two ESF CSU loopbacks are provided in the 1558A uniPn the other access path. This is desirable to minimize ser-
(CSU Line Loop and CSU Payload Loop). These loops caNice disruptions. However, normal maintenance and fault
be activated and deactivated by TR 54016 ESF messages,i#flation techniques can't be carried out while service is
Inband per TR 62411. To insure maximum service availabilb€ing delivered in the split mode. Service to and from the
ity, the following special conditions shall be applied to CSUAPS must be forced to a common access, either manually or
loopback actuation via the ESF data link messages: via maintenance message, before the standby path LB can

« A CSU Line Loop or Payload can't be activated on the ~P€ activated.

active path.
* If the CSU Line Loop or Payload Loop activate signalis 3 5 g

received by both paths simultaneously, no change of LB

state shall occur, regardless of their current states. A manual path select control is provided on the APS which
The “one-way” protection characteristic of the APS canselectively forces service to either Path A or Path B and
result in split-service operation. That is, service from theeffectively inhibits the other path from accepting service.
1558A near APS to the 1558A far APS via one access paffhe manual service select control supersedes all automatic

Forced/Locked Capability

Figure 3-1 Typical APS Applications
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transfers and forces the path not inhibited to carry the seperformance parameters that can configured by the user are
vice, regardless of its status or condition. Errored Seconds, Consecutively Severely Seconds, Loss of
Signal, and Loss of Framing. These alarm parameters and

32.7 APS Switching Time their definition are described below.

Two times are of significance in specification of the APSErrored Seconds (ES) The user can define that the 1558A

protection switching function. The first is the latency periodSWitches from the active line to the standby line when a cer-
between the point when the switching criteria is satisfied ofin number of errored seconds have been detected during
the active access path and the point at which restoratidhe current 15 minute performance interval (900 seconds).

occurs on the standby access path. This time is less than 50e ES threshold can be set from O (setting this parameter to

milliseconds. a zero value disables ES switching) to 900 seconds. The
. _ o _ 1558A is configured at the factory with 20 errored seconds
The second is the duration of the switching transient event o

. . _ . ) . as the default errored second value. The definition of an ES
associated with physically moving service from the active tg

d taini CRC .
the standby access path. The 1558A APS can complete thsea second containing one or more errors

The decision to transfer service from the active path to thean define that the 1558A switches from the active line to
standby path, and vice-versa, is based on a priority systerﬂﬂe standby line when a certain number of Consecutive

where the highest priority condition that satisfies a transfepeverely Errored Seconds have been detected during the
controls, regardless of the conditions in lower priorities. ~ current 15 minute performance interval (900 seconds). The

CSES threshold can be set from 0 (setting this parameter to
a zero value disables CSES switching) to 900 seconds. The
1558A is configured at the factory with 2 consecutive
severely errored seconds as the default CSES value. The
If the standby path is in a failed state then service shall definition of a CSES is when two or more consecutive SES
remain on the active path. A failed state could be a resulthave been detected (not_e thaF CSES are transparent to the
of excess ES, CSES, LOS, or LOF. boundary between 15 minute intervals). A severely errored

« Priority 3 — Error Event Threshold Criteria: 2fr<;(;2d is defined as a second containing 320 or more ESF

This level of transfer is based on the occurrence of 1 sec-

ond events within the current 15 minute interval as Loss of Signal (LOS)- The user can define that the 1558A

described in the TR 54017 Addendum. switches from the active line to the standby line when a loss
Each error event requires storage for the following valuessf signal state has been detected. The 1558A is shipped
threshold setting, current count, and a service transfer flagom the factory with loss of signal parameter enabled. The
The threshold setting for the events (ES and CSES) majkfinition of a loss of signal is when the receive signal from
range from 1 to 900 seconds. Transfer of service is basefe network containg175 consecutive bit intervals contain-
only on these events. ing all zeros (no pulses). The condition will be cleared when

If the threshold of an event is 0, that event is inactive and {@n€ Or more intervals contain a one.
not a criterion for transfer of service. The current count tal- i
. L Loss of Frame (LOF) -The user can define that the 1558A
lies the total number of error event seconds within the cur-" L .
: ) . . ..~ switches from the active line to the standby line when a loss
rent 15 minute interval. This count is reset at the beglnmng ) .
. . f frame error state has been detected. The 1558A is shipped
of a new 15 minute interval. :
from the factory with the loss of frame parameter enabled.

The service transfer flag is set for the event that causesah LOF alarm condition occurs when 32 or more consecu-
transfer of service. It allows the cause of the service transfgg,e ESE frames contain frame bit errors.

to be determined even after the current count has been reset

at the beginning of a new interval. This flag is reset when 8Vhen the current count of either ES or CSES is greater than
service transfer acknowledgment message is received, whieti equal to the threshold setting or when a LOS or LOF (if
is described in the next section. enabled) is detected, the service shall be transferred from
the active path to the standby path as long as the standby
path is available (not in an alarm state or in a looped state).
A requirement for the standby path to be available is that the
The 1558A unit switches from the active line to the standbyimer circuitry, described below, is not active and a LOS or
line based upon user definable alarm parameters. The alalo®F condition does not exist.

* Priority 1 — LB Status:
If the standby path’s LB is activated, then service shall
remain on the active path.

* Priority 2 — Failed Status:

3.2.8 APS Switching Parameters
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3.2.9 Line Availability Timer

The line availability timer is used to quantify when a path is Duration - Intervals, 1 through 96
eligible to accept service.Line availability is determined bys Valid Intervals Total

the APS by observing a defined window of time in which no. Occurrences, 24-hour value
gctive error events have occurred. The APS line availabilit¥ Duration, 24-hour total

timer can be set to any value from 0-900 seconds. This
value represents the minimum amount of time, free of active
error events, that must expire before this path is declared as

ready to accept service. The factory default setting for thg 2 11 Configuration Modes
line availability timer is 60 seconds.

* Occurrences - Intervals, 1 through 96

30-day switch occurrence history

. S . . Any time that the 1558A unit is initialized (power removed,
The line availability timer requires storage for the timer set- y (p

ting and the active timer count. If the timer setting is 0, th then reapplied), all key configuration data is read by the

) oo . : 558A CPU and implemented based upon the particular
timer circuitry is disabled and the path is always availabl . .

. . ) oot mode options selected by the user (see Installation Sec-
for service, assuming that there are no active alarm con

) . . . t'ibn for additional information). The four possible BOOT
tions present. If the timer setting is set to a value ranging, ) . . ]
ode configurations are described below:

from 1 to 900 seconds and a service transfer takes place, the
standby unit initializes the active timer count to the timerl) Boot from Switches- At power up, the 1558A CPU
setting. When the timer expires, this standby path becomeasads the values set at the rear panel option switches and
available for a service transfer. This timed period must beonfigures the unit per those switch settings.

free of errors for all active events. If an error occurs, th

o . e2) Boot from Manager - At power up the CPU sends a
active timer count is reset.

message to the 1559 APS manager for a download of 1558A

When operated in the optional revertive mode, the patlnit configuration information. Note that this mode requires
availability timer serves to force restoration of service backhat a 1559 site manager be installed.

to the default access, Path A. That is, when service is
switched from Path A, it will remain on the standby path3) Boot from RAM - At power up, the 1558A CPU reads

(Path B) only until Path A's availability timer expires. The the unit configuration from the battery backed RAM data.
factory default is Revert set to OFF. 4) Boot from ROM - At power up, the 1558A CPU reads
the factory firmware default values from ROM. The factory

3.2.10 Status and Performance Information default ROM configuration option settings are:
jBlock data link, both directions

Regenerate CRCB6, both directions

The current status and performance parameters are stored' i
the internal registers of the 1558A. Access to this informas

tion is via the 1559 APSM site manager (optional) or the
LAPS (local access protection switch) PC software. Theg
LAPS software is shipped with each 1558A unit.

The following information can be viewed by the user using,
either the 1559 APS Site Manager or the provided APS
Local Access DOS Software. *

L]

 This path is currently carrying the service.
» This path is currently in a failed state.
 This path is currently in an inhibit state. ¢
» The LB of this path is currently activated. .
» The other path is currently in a failed state.

» The other path is currently in an inhibit state.
» The LB of the other path is activated.

* The manual locked control state.

» Current status

 Current interval Occurrences

 Current interval Duration

* Current Interval Timer

L]

3-4 Operation

3.3

Slave operation

B8ZS line coding, both directions

ESF framing, both directions

Revert mode, disabled

Availability timer set to 60 seconds
Errored seconds set to 20
Consecutively errored seconds set to 2
Loss of frame set to enabled

Loss of signal set to enabled

Front Panel Controls & Indicators

The front panel of the APS unit contains several LED indi-
cators, a SUPV access port, a path select switch, and several
bantam test access jacks. The following paragraphs briefly
describe the operation of these items (refeftn

and the 1558A Configuration at the end of this manual).

1558A APS



3.3.1 3.3.3

The front panel SUPV port allows the user to connect to th&he red BYPASS LED indicates whether or not the 1558A
1558A via a PC running the supplied APS LAPS (Localis presently in a BYPASS mode of operation. The LED will
Access protection software) application. This user interfacbe ON if the unit has detected a CPU watchdog operational
software allows the user to gain access to the unit configurdault. The LED will be OFF under normal operation.

tion data, unit status, unit performance, and perform locajnen active, the BYPASS mode connects the NET A T1
and remote loopback testing. facility directly to the DTE port. In this mode, all of the
Electrically, the SUPV port is RS232 and the data format isictive electronics are bypassed. That is, the only elements in
19.2 Kb, asynchronous. The cable used to connect the PCtlee path are passive line protection circuitry components for
the SUPV port is a DB9 (female) to 6-pin modular cablethe NET A port and the DTE port. During BYPASS opera-
This cable is provided with the 1558A unit. The pin func-tion, the 1558A acts only as a passive device and does not
tions for the SUPV port are shown in the following table.  perform any signal regeneration functions.

Supervisor Port Bypass Indicator

Activation of the BYPASS mode occurs when either the

Pin | SUPV Port Wiring CPU watchdog timer circuitry is defective (indicates a CPU
1 Not Used or software problem) or when power is removed from the
> Ground unit. The BYPASS mode is terminated when either the CPU

watchdog circuitry is determined to be normal or when
3 Data, Out power is restored to the unit.
4 Data, In
° Ground 3.3.4 Locked Indicator
6 Not Used The user can manually force and lock either the A or B T1

path as the active path by moving the PATH SELECT switch
from the AUTO position to either the A or B Path Select

The 1558A has two areen power LED indicators (Power Apositions. This action will force_ the 1558A to use the
g P ( selected path. Also, the 1558A is now manually locked to

and Power B). One or both of the indicators will be ON . : : .
when a nominal power source of -20 to -56 VDC is presentpls path and will not switch from it, even if the selected
ath is in a failed state or subsequently fails. When the

on the rear panel PWR A and PWR B screw terminals? .
respectively. The indicator(s) will be OFF if the power is not1558A has been manually forced to either the A or B PATH,

. . the amber LOCKED LED indicator will be on. Moving the
present at the respective power screw terminals. Only one

power input is required to operate the unit. If power redun: 1 H SELECT switch back to the AUTO position will turn

dancy is crucial, both the Power A and Power B inputsoff the LOCKED LED and restore normal APS operation.
should be wired to an external -20 to -56 VDC source. The Caution: Placing the 1558A in a manually locked
1558A unit is shipped with a single 110 VAC to -48 VDC mode prevents the unit from performing automatic pro-

wall power unit. tection switching.

3.3.2 Power Indicators

Figure 3-2 1558A Front View

PATH PATH
[ SUPV PR STATUS TN TSELESTN /7 STATUS ™\ “ReBrDG. RXEBRDS (o1 \ RX BRDG.
A A<—»B AM LOS LP E E 3 TXPORT
w BYPASS LOCKED A B AQ T T LOS T 1558A
0 "8 .. @ E
TX BRDG TX BRDG TX BRDG
- - -
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3.3.5 Status Indicators

Path A/B Jacks Function

The 1558A front panel STATUS A and B LEDs (amber)
indicate .vvhlch.(.)f the two Tl. recelve.paths (AorB)is pres- fTra_r|1_sm|t (TX) fOle mit T1 path towards the T1 facility. Insert-
ently being utilized to provide service to the CPE equip- facility (upper left ing a test cord into this jacks disconnects

ment. jack) the 1558A from the T1 facility

Allows the user to gain access to the trans-

Receive (RX) from Allows the user to gain access to the

3.3.6 Manual Path Selector Switch T1 facility (lower | '€C€Ive T1 path from the T1 facility.
left jack) Inserting a test cord into this jacks discon-

The front panel manual PATH SELECT switch is used to nects the 1558A from the T1 facility

force the 1558A to use either the A or B path as the activer ynsmit ridge | Allows the user to bridge/monitor the

line. If the user momentarily moves the S_W'tCh to either the (BRDG) to T1 facil- transmit T1 signal towards the T1 facility.
A or B position and then returns the switch to the normal/ ity (upper right Note, test set must be set to the bridge ter-
center position, the 1558A will force service to the selected jack) mination mode.

path (A or B). If the user leaves the switch in the manual A Receive Bridge | Allows the user to bridge/monitor the

or B position, the 1558A will LOCK the service to this path (BRDG) from T1 |receive T1 signal from the T1 facility. Test

and turn on the LOCKED LED. facility (lower right | set must be set to the bridge termination
jack) mode.

3.3.7 Path Status Alarm Indicators

The 1558A alarm circuitry is driven by the alarm parameters DTE Jacks Eunction

defined by the user at time of installation. The user defmableTransmit (TX) into | Allows the user to gain access to the trans-
alarm parameters are ES (errored seconds), CSES (ConseCer 1558A from the mit T1 path from the DTE into the 1558A.
tively errored seconds), LOS (loss of signal), LOF (consecu-pTg equipment | Inserting a test cord into this jacks discon-
tively ESF errored frames). When any of these alarm (upper leftjack) | nects the 1558A from the DTE equipment
thresholds are met or exceeded, the ALARM LED indicator _ Allows the user to gain access to the trans-
(red) will be on for the path (A or B) that has “failed”. Receive (RX) from | 1 ath from the 1558A to the DTE

the 15584 to the equipment. Inserting a test cord into this

DTE equipment. |. :
. . jacks disconnects the 1558A from the
3.3.8 Path Status LOS Indicators (lower left jack) DTE equipment

The 1558A LOS (loss of signal) Path A and B indicators Transmit Bridge | Allows the user to bridge/monitor the
(amber) will be ON when no T1 pulses are being detected(BRDG) to T1 facil- transmit T1 signal coming from the DTE
on the receive signal paths from the network. The definition ity (upper right equipment.Note, test set must be set to the
of loss of signal is no pulses for 175 bit times. The loss of jack) bridge termination mode.

signal state will be cleared when one or more data pulses ar®eceive Bridge | Allows the user to bridge/monitor the

detected on the receive path. After the pulses are detectedBRDG)to DTE | receive T1 signal coming from the 1558A

the respective LOS indicator will be turned OFF. equipment.(lower | to the DTE equipment.Note, test set must
right jack) be set to the bridge termination mode.

3.3.9 Path Status Loop Indicators
3.3.11 DTE Loop Indicator
The 1558A can respond to CSU loop commands (both

inband and FDL) and local or remote APS loop commandsihe 1558A DTE port can be looped either locally or

When a loop has been activated (Path A, B, or DTE) theemotely by receipt _of soft commands generated _either from
respective front panel LP LED indicator (amber) will bethe LAPS software interface or from a far end unit. When a

ON. If no loop is active, the LP indicator will be OFF. loop has been activated, the front panel DTE LP indicator
(amber) will be ON. If no loop is active, the DTE LP indica-

tor will be OFF. Note that a DTE loop interrupts service.
3.3.10 Bantam Test Access Jacks

Bantam test access jacks and bridge/monitor jacks are P'9-3 12 DTE LOS Indicator
vided to gain physical access to the T1 Path A (NET A), T1T
Path B (NET B), and the T1 DTE path. The placement offThe 1558A LOS (loss of signal) DTE port indicator (amber)

the jacks is depicted i 1The func-  will be ON when no T1 pulses are being detected on the
tion of these jacks is described in the following table. receive path from the CPE equipment. A loss of signal con-
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dition occurs if there are no pulses for 175 or more bit timegable below. The 1558A unit comes with three ten foot RJ48
The loss of signal state will be cleared when one or moreables (NET A, NET B, and DTE).

data pulses are detected on the receive path. After the pulses

are detected, the LOS LED indicator will be turned OFF. PIN NET A NET B

1 Data In, Tip Data In, Tip

2 Data In, Ring| Data In, Ring
3,6 Not Used Not Used
All APS unit wiring connections and option switches are 4 Data Out, Tip| Data Out, Tip
located on the rear panel of the 1558A unit. The function - -

.. . . . . 5 Data Out, Ring Data Out, Ring
and description of these items are discussed in the following
paragraphs (refer to Figure 3-3 and the 1558A Configura- 7,8 Not Used Not Used
tion Guide at the end of this manual).

34 Rear Panel Connections

3.4.3 DTE T1 Connection

34.1 COM Bus Connections The DTE T1 modular jack is used to connect the 1558A to

The two 6-pin modular connectors labeled COM BUS INthe customer premise equipment using a RJ48 modular
and COM BUS OUT on the rear panel may be used to cor¢able. Physically, the DTE connector is RJ48, 8-pin modu-
nect to the optional 1559 APSM site manager. These portgr connector. The DTE T1 port isot designed connect
are wired to allow daisy chaining one or more units off ofdirectly to a TELCO T1 facility. The 1558A unit comes with
the APSM (the OUT port is connected to the IN port fromthree ten foot RJ48 cables (NET A, NET B, and DTE).The
unit to unit). The COM BUS IN and OUT connectors areusage of each of the eight pins found in the connector are
physically RJ11, 6-pin modular jacks. The function of the 6described in the following table.

pins are described in the table below. For additional infor-

mation concerning the site manager, consult the TXPORT PIN DTE
1559 manual. 1 Data In, Tip
PIN COMBUSIN | COM BUS OUT 2 Data In, Ring
1 Not Used Not Used 36 Not Used
2 Signal Ground Signal Ground 4 Data Out, Tip
3 Data, output Data, Output ° Data Out, Ring
4 Data, input Not Used 78 Not Used
5 Signal Ground Signal Ground
6 Not Used Not Used 3.44 Screw Terminal Connections

Several screw terminals are provided at the rear of the unit
3.4.2 Network T1 Connections for connecting external power and alarm wiring. All connec-

) tions to these terminals strip should be made using 26-
The NET A and the NET B T1 modular jacks are used tQuage wire, or larger. The purpose of these terminals is

connect the 1558A to the T1 facilities using RJ48 modulabrieﬂy described as follows:

cables. Physically, the 1558A NET A and NET B connec-

tors are RJ48, 8-pin modular connector. The usage of ea®round: This terminal is used to connect the chassis
of the eight pins found in the connector are described in thground to an external earth ground.

Figure 3-3 1558A Rear View

52@,5% 52

08 Z8ZEEE

NET A NET B DTE COM BUS zZ 3 3
[ A 57kETRE<82
[SliSlCiClISISISS]

o o o o o o

N ouT 20 o -56 VDC, 200 MA

1558A APS Operation 3-7



Pwr A Terminals (-DC, RTN): These two terminals are Switch S2

used to connect an external -20 to -56 VDC power source 'ieraming Errors: The 1558A can be optioned to alarm
the 1558A. The positive side of the external power sourcgggeq upon receipt of 32 or more consecutive framing

Pwr B Terminals (-DC, RTN): These two terminals are Loss of SignaI:The.1558A can be.c_onfigured to alarm
used to connect a redundant (second) external -20 to -&§sed upon loss of signal for > 175 bit intervals. The param-
VDC power source to the 1558A. The positive side of th&ter can also be disabled.

external power source should be connected to RTN and t#eMI/B8ZS: The 1558A can be configured for either AMI
negative side to -DC. line coding or B8ZS line coding.

. _ . CSU Mode: The 1558A can be configured to ignore CSU
Alarm Terminals (Com, NO, NC): These three terminals loop and performance commands (disable) or to respond to

are used to connect the APS unit alarm relay contacts tegy loop and performance commands (enable).
external alarm alert equipment. The APS unit alarm rela

contacts can be wired as Normally Open or Normall ; .
to Path A after a failure (enable) or to remain on Path B
Closed. The contacts are rated at 2 amps @ 30 VDC. When. ,
. L isable). Revert should be enabled if the user has a prefer-
the APS is powered, the alarm relay is in the operated state

and the NO (normally open) contacts are open and the N&nce for the Path A loop facilities.

operate in the D4 framing mode or in the ESF framing
mode. Note that the NET A and B paths are always operated

3.5 Option Switch Functions in the ESF mode.

ath Revert: The 1558A can be configured to revert back

The 1558A rear panel has four 8-position DIP switches for Switch S3

configuration purposes. Refer &

and the 1558A Configuration Guide at the end of this manlf multiple 1558A units are co-located at a site and if the site
ual for instructions on setting switches. The following para-iS being managed by a 1559 APS site manager, this eight

graphs explain the operational functions of these switches. Position DIP switch is used to configure a unique address
for each of the 1558A units being managed by the 1559.

Switch S1 Typically, there will not be a 1559 located with the 1558A
_ ] ) and the factory default address (Address 1/2) can be used
Block/Pass FDL: The 1558A can be configured to either (5 syitches in the OFF position). If multiple units are

block or pass the 4 kb ESF facilities data link (FDL) from|ocateq with a 1559, simply set each unit to a unique address
the NET A/B path to the DTE port and from the DTE port to,sing Switch S3 (see the Installation chapter for instructions

the NET A/B ports. on setting addresses).

Regenerate/Pass CRCThe 1558A can be configured to
either regenerate or pass CRC from the network to the DTE Switch S4

tand f the DTE t to th twork. . . . .
port and from the portfo The networ Option Switch S4 is used to configure the LBO value for the

Master/Slave: The 1558A can be configured as either aNET A and NET B ports and the DSX level for the DTE
master or slave unit. The key difference between a mastport The NET A and NET B LBO value that can be set are
and slave 1558A unit is that a master 1558A unit can acce8s 7.5, 15.0, and 22.5 db. The DTE DSX values can be set
and control a remote slave 1558A but a slave unit cannder 133 feet, 266 feet, 399 feet, 533 feet, and 655 feet.

access and control a master.unit. . . .
The next section discusses the general operation and use of

ARM ROM/RAM: The 1558A can be configured to boot the LAPS (Local Access Protection Switch) software.
the alarm thresholds from either the ROM or from the unit's

RAM. The ROM defaults are ES = 20, CSES = 2, LOS =

Yes, LOF = Yes, and Line Availability Timer = 60.

Boot Modes: The 1558A unit configuration can be set at
power up by the parameters stored in the ROM, RAM,
option switches, or from the optional 1559 site manager.
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LAPS ODeratlon C:\LAPS> copy A:*.*

4) The PC copies all files to the directory called LAPS.
When the prompt indicates that all files have been copied,
remove and store the original disk in a safe place.

Access to key 1558A configuration, performance, and tesk) After removing the disk in drive A, enter the following:
ing functions can be locally performed by the user by

installing the provided 1558A LAPS (Local Access Soft- C:ALAPS> laps 1 (or laps2 )

ware) on a PC computer and attaching the provided PC to

1558A cable to the front panel SUPV port. The followingEntering ‘LAPS 1" or ‘LAPS 2’ directs the program to use
sections describe the features and functions of the 1558@ther COM 1 or COM 2. The computer responds by launch-

Local Access software and how to install the software on #9 the LAPS application. Once the application is running,
PC. the user log on screen will be displayed and the user is

prompted to “Press the Enter key to begin”. Once the
<return> key is pressed, the LAPS main menu is displayed.

4.0 Introduction

4.1  LAPS Installation
. 6) Attach the provided PC/LAPS data cable from the PC
It is recommended that the user copy the LAPS software tgOM port to the SUPV port on the 1558A. Installation of

a directory on the PC hard drive and then store the origindlAPS and the physical connection to the 1558A is now
disk in a safe place. The following steps will assist the usefomplete.

in installing the LAPS software. ]
The user should read and understand the following LAPS

1) Power up the PC to be used and insert the LAPS softser interface information before attempting to use the
ware into the A floppy drive. From the C drive DOS promptLAPS software.
enter the following command:

C\> md laps 4.2  Screens And Menus

The PC creates a directory on the C drive named LAPS 421  common Screen Elements
2) Atthe DOS command line, enter the following: The LAPS user interface is a user friendly, menu driven sys-
tem. The available menus for the LAPS interface are shown
in L Each LAPS screen has several components
The PC responds by displayi@\LAPS that are common to all screens and will be discussed in this
section only. The following paragraphs cover each of these
3) From this prompt enter the following DOS command: components individually. Refer to the Main Menu screen

C:\> cdlaps

Figure 4-1 LAPS Menu Tree

Log On > MAIN MENU » Log Off
Circuits Circuits Circuit ; i ; ;
in Alarm in Test Listing Maintenance Utilities Configuration
Performance
| Date Time Header Auto Logoff

Switch Occurrence History
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( )-which depicts these common For PC computers which do not have these particular keys
screen elements. or have only some of them, a set of cursor control com-
mands are supported. Each of these commands is effected
Date and Time: The top right corner of the LAPS screen by holding down the <Ctrl> key while pressing a command
always displays the current date and time. The date and tinkey. The available commands are listed in the following
can be set as describeddn . table. These commands may be freely mixed with the use of

- . . the normal cursor command keys at the user’s discretion.
Revisions: The LAPS software revision level is shown y

below the time. Refer to these numbers when contacting the

factory with hardware or software related inquiries. Keyboard Command | Alternate Command
Location Header: The location name is displayed in the < l_eft arrow > <Ctl-S>
center of the second display line.The header can be changed < right arrow > <Ctrl-D >
under the Utilities menu. < up arrow > <Ctrl- E>
Menu Title: The menu title (fourth line, center) denotes the < down arrow > <ctl-X>
general classification of the user interface that the user pres- < backspace > <Ctrl-H>
ently has accessed. < delete > <Ctrl-Z>
Messages:The message lines (bottom two) show alerts, <page up> <Ctrl - R>
error messages, help messages and to accept typ_ed, user <page down> <Cirl - C>
input. The use of typed input will be expanded upon in sec- <update display> <Cul - Us

tions of this manual where it is directly applicable.

Alarms and Tests MessagesThe right hand side of the 4.2.3 User Log On

message line is used to alert the user that there are active h has b d the LAPS softw q q
alarm or test states present in the unit. If their are activ@ncet e user has booted the software and connecte

alarms or circuit test states, the message line will displalf’® PC t© the SUPV port of the 1558A unit, the Log On

“Alarms and/or Tests”. If there are no circuits in alarm or inScréen will appear on the PC display (see ). To
test, the Alarms/Tests message will not be displayed. access the LAPS user menus, simply depress the <Return/
Enter> key. The LAPS system responds by displaying the

4.2.2 Cursor Controls LAPS Main Menu.

The LAPS software utilizes a highlighted cursor to makeq 3 Main Menu Screen

selections from menus and to select fields within screens

that are to be operated upon. The cursor can be moved usifige Main Menu lists the main functions that the user can
the standard terminal cursor control keys, which are <backselect and access. The primary user interfaces are shown in
space>, <up arrow>, <down arrow>, <left arrow>, <rightthe Menu Tree K }land the Main
arrow>, <page up>, <page down>, and <delete>. Menu screen ):Use the terminal

\

Screen 4-1 Log On Screen

~

Copyright 1991 TxPORT, All rights reserved

TxPORT APS Manager
Thu Jun 22 09:55:34 1995

Press Enter to begin

N J
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arrow keys or cursor control commands to highlight thet.4.4  Circuit List Screen Manipulation
desired submenu. Once a selection has been made, press

<return> to activate it. Refer to the cursor control commands he three screens involving a circuit list (Circuits in Alarm,
detailed in y Circuits in Test, and Circuit List) are all displayed and

manipulated in the same manner. Each circuit’s identifica-

The Main Menu and any subsequent sub menu may g, ang status is displayed using the following fields.
exited by pressing <esc>. If the Main Menu is exited, LAPS

returns the user back to the Log On screen. This is a valid NOTE: Pressing the <esc> key will take the user back to
way to end a user session. If any other menu is exited, thethe previous circuit list screen.
user is returned to the previous screen. The following se

tions discuss the key user submenus and their uses. Bos: This field specifies the circuit's unit address. Stand

alone 1558A units are assigned address starting with shelf 1,
position 1, 2, 3, etc. The factory default address setting of a
4.4 Circuit List Screens 1558A is shelf 1, position 1 (1.01). Additional information

concerning the unit address is discussed in the Installation

441  Circuits in Alarm sections of this manual.

State: The current state of the circuit has the following pos-
The Circuits in Alarm screersi( )3dis-  sible definitions:
plays a list of all circuits which currently are in an alarm ;,,sed: The circuit has never been installed or config-
condition. Not that any 1558A units that have been placed in ured.
an Out of Service or Unused state do not report alarms.
Only 1558A units that are in an In Service state and are in
alarm will be posted to the Circuits in Alarm display.

Out Service:The circuit has been: 1) manually taken out
of active service, 2) installed but never put into service,
or 3) configured but never installed.

In Service: The circuit has been installed and configured

4.4.2 Circuits in Test and is currently in use.

The Circuits in Test screenif )2displays  Circuit ID: The first line in this field is the circuit name

a list of all circuits which currently are in test mode. A cir- assigned by the user for the NET A T1 facility. The second
cuit is deemed to be in test mode if it has any kind of a loofine is the circuit name assigned by the user for the NET B
established. Circuits do not have to be “In Service’ to be id 1 facility. Circuit names are defined by the user with the

test mode. Refer tG for details concerning Configuration menu< )

operations within this screen. Near: This field shows the current status of a protected
span’s two T1 lines as viewed from the 1558A unit. This

4.4.3 Circuit List status is derived from the number (or absence) of errors in
the received data and from the status of the protection

The Circuit List Screend( Blists all circuits known  switch at the CO. The top line in the field depicts the status

to the 1559. of Line A. The second line depicts the status of Line B. This

Screen 4-2 Main Menu

/ TXPORT 1559 APS Manager Date: MM/DD/YY
<APSLOCALACCESS> Time: HH:MM:SS
Ver. X. XX
MainMenus

Circuits in Alarm
Circuits in Test
Circuit List
Maintenance
Configuration
Utilities

Log Off

Messages

Alarms

K Tests J
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field will show one of the following status indicators for The circuits are displayed in order by the shelf number and
each line: the position within the shelf (unit address). Each Circuit List
(dashed line) No status is available for this circuit. Screen shows a maximum of six circuits at one time. The
) , ) . ) _next six circuits, if any, can be viewed by pressing <page
Actlve: The (_ZO is actively using thg _recewed data from thiggowns. To show the six preceding circuits, press <page up>.
line and the line has no alarm conditions. An individual circuit can be specified at any time by enter-
Standby The CO is not actively using this line, but it is noting the position designator at the message line prompt,
in an alarm condition and may be used if needed by th8helf/Pos: and pressing <return>. This designator must be
APS. typed as it is displayed. For example, the APS device in

Failed: The line has an alarm condition and is therefore in 050" 3 of shelf 1 would be specified as '1.03" or '1.3".

failed state. The APS may not switch to this line. In any circuit list, a single circuit's position designator will

Soft Inhibit: The CO has inhibited this line via software. @lways be selected by a highlighted cursor. The cursor con-

This line may not be used as the active line by the APS. trol keys may be used to move this cursor from one circuit

- . - i to another. If the cursor is moved down from the last posi-
Man. Inhibit: The CO has inhibited this line via a hardware; . on the screen, the circuit list will scroll up, showing the

switch on the APS. This line may not be used as the aCt'Vr‘?ext successive selection at the bottom of the screen. If the

line by the APS. cursor is moved up from the top of the screen, the list will
Reset: This line is in a reset condition. A momentary statusscroll down.

that may appear at the time the attached APS is reset. The cursor’s position is used to select a specific circuit for

PL LP: This line has a payload loop active. displaying detailed performance data. Pressing <return>
Line LP: This line has a line loop active. while a circuit is selected will cause a Performance Screen
to be displayed for that circuit (see next section). This

Fac. LP: This line has a facility loop active. screen is only accessible from the three types of circuit

Eq LP: This line has a equipment loop active. screens discussed in this section.
CSU Loop: This line has a CSU loop active. This status
only appears for far end units. 4.45 Performance Screen

Far: This field shows the current status of the protectedl.he Performance Screer Jiis only accessible
, . . . b (4

span's Tl Ilryes. as recelved at the far end_ 1558A unit, Thlerom the Circuits in Alarm, Circuits in Test, and Circuit List

content of this field is the same as that defined above for thseCreens The Performance screen allows the user to view

“Near” field. Note that only 1558A units configured as Mas_detailed.performance data for a particular circuit

ter will display both Near and Far status. A 1558A config- ’

ured as a Slave will only display status for the Near, not thin addition to the normal fields in the top section of the

Far. screen, the Performance Screen shows the circuit’s two ID

Screen 4-3 Circuit List

/ TxPORT 1559 APS Manager Date: MM/DD/YY
<APSLOCALACCESS> Time: HH:MM:SS
Ver. X.XX
AlICircuits
Pos State Circuit ID Near Far
1.01 In Service HICAP 1234 Active  Active
HICAP 5678 Standby  Standby

1.02 Unused e

1.03 Unused e

1.04 Unused e

105 Unused s
Messages

Qhelf/Pos: J
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headers along with the circuit's position designator. All ofallowed to reset performance registers. The performance

these are found in the upper left corner of the display. interval data is discussed in more detail below.
NOTE: Pressing the <esc> key will take the user back t&WO History: This command field is used to access the 30
the previous circuit list screen. day Switch Occurrence History screen. To access this infor-

_ _ _ mation, move the cursor highlight to the SWO History field
The Performance screen contains four fields which can bgnd press <return>. The system responds by displaying the
altered by the user. The function of these three fields is di®ccurrence History display (se& % This display
cussed in the following paragraphs: lists the last thirty day completed periods (24 hours) and the
number of switch occurrences for each of those days. The

Target: Signifies which section of the selected circuit is .
presently displayed. Pressing <space bar> will change th ar SWO occurrences can be viewed from the master 1558A

field to the next selection. The choices are: ‘Side A, Near’, y sele;:tm_gf Net tEnd Far. Note that Slave units cannot
‘Side B, Near’, ‘Side A, Far’, and ‘Side B, Far'. Far Targetsaccess ar information.

can only be accessed if the far unit is a slave 1558A. , ) .
The remainder of the fields in the Performance Screen are

‘Near' refers to the data received by the 1558A that the uséor display only. They are defined as follows:

is physically attached. ‘Far’ refers to the data received at th ] - .
1558A unit at the remote or far end. Detailed information i §tatus. The status of the currently selected circuit section.

. : ; . Srhis status is the same as that detailed for “Near” on the
displayed for each selection as described in the fonowm%revious page

paragraphs.

. ) ) ) 24 Hr.% Error Free: This is the percentage of intervals
Reset ESF Events:This field is both a display field and a 4t ere error free in the last 24 hours or since the event
user command field. It shows the running total of ESF eMOfagisters were last cleared.

events for the circuit section selected in the ‘Target’ field.

This count accumulates until it reaches 65535 or is reset fyompleted Intervals: The number of 15-minute intervals
the user. The count can be reset by moving the highlightefél’r which performance data has been collected. The maxi-
cursor to this field and pressing <return>. Note that onlynum numbgr is 96 (there are 96 fifteen minute intervals in a
1558A units configured as the Master are allowed to res@? hour period).

the ESF performance registers. Slave units are not allowgtent Free Intervals: The number of intervals that perfor-
to reset performance registers. mance data has been collected without ESF error events.

Reset Event RegsThis is a command field. Moving the (Interval Data): Per AT&T technical references 54016
cursor to this field and pressing <return> will cause all interand 54017, the interval data consists of Errored Seconds
val data for the selected circuit section to be cleared. No{&S), Consecutive Severely Errored Seconds (CSES), Loss
that only 1558A units configured as Master are allowed tof Frame Count (LOFC), Switch Occurrences (SWO), Dura-
reset the ESF performance registers. Slave units are niwn (DUR), Unavailable Seconds (UAS), Severely Errored

Screen 4-4 Performance

ﬁ): HICAP 1234 TXPORT 1559 APS Manager Date: MM/DD/YY \
ID: HICAP 5678 <APSLOCALACCESS> Time: HH:MM:SS
Shelf/Pos: 1.01 Ver. X.XXIX. XX

Performance
Target: [Side A, Near] Status: Active 24 Hr. % Error Free:
95%
Reset ESF Events: 128 SWO History: Completed Intervals:
80
Reset Event Regs: Event Free Intervals: 76

Time Interval ES CSES LOFC SWO DUR UAS SES BES
08:01 Current 0 0 0 0 481 0 0 0
----- 24 Hour 9 0 0 8 72001 0 9 0

10:15 [1] 1 0 0 0 899 0 9 O
15:00 [78] 0 0 0 1 4% 0 0 O
14:45 [79] 5 0 0 6 43 0 5 O
14:30 [80] 3 0 0 1 88 0 3 O
Messages

K Alarms J
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Seconds (SES), and Bursty Errored Seconds (BES). Thehe highlighted cursor marks the currently selected field

value of each of these parameters is displayed for the currenithin the Maintenance Screen. Selections within any of the

interval for the total of the last 24 hours, and for each valifields may be changed by pressing <space bar>. A new field

interval in the last 24 hours. may be selected with the terminal arrow keys or cursor con-

trol commands. A new selection is activated when <return>

NOTE: The parameters shown on the Performanceg nressed with the cursor still positioned on that field. The
Screen are updated in one minute intervals. An updatgetions initiated by each field are detailed below:

ing < -U> . :
may be forced by pressing <Ctrl - U> on the keyboard Clear Tests: Resets any active loopbacks and turns off any

NOTE: The CSES field is updated once every two se@pplied patterns.

onds. This is done because CSES is a self-clearing fieldlear Alarms: Resets alarms at the specified end of the

and CSES events might not be viewed if the CSES fielgtcuit (Near/Far). Activating this field has the same effect

was updated at a slower rate. as the Line Availability Timer expiring, without the user
having to wait. The choices are: Near / Far.

Force: Causes the selected line to become the actively
received line. If the selected line was previously locked, this
command will also serve to unlock it. The choices are: Side

The Maintenance S_creer. ¢ .) allows the user tp A, Near / Side B, Near / Side A, Far / Side B, Far.
perform test and maintenance functions on a selected circuit.

Upon entering this screen, the selected circuit will be théock: Causes service to be locked to the selected line. If
last one chosen on any previous screen. The circuit can e selected line is currently in standby, the APS will switch
changed at any time by typing a new circuit shelf/positiorf0 the selected line before locking. The choices are: Side A,
number. It makes no difference which field is currentlyNear/ Side B, Near / Side A, Far / Side B, Far.

highlighted as long as the ‘Shelf/Pos:’ prompt is showingJnlock: Unlocks the selected end of the protected span so
on the bottom display line. The selected circuit can also bthat the APS is allowed to use either line. The choices
decremented or incremented by pressing <page down> are: Near / Far.

<page up> respectively. Target: Chooses the line on which loop and pattern data
The Position, State, Circuit ID, and Status of the currentlyvill be transmitted. This selection may not be changed
selected circuit will be displayed near the top of the MainteWhile a test is in progress. The choices are: Side A/ Side B.
nance Screen. The format of this data is the same as thaiop: Causes the selected loop to be initiated on the line

detailed previously in the Circuit List section (referdo selected by ‘Target'. The LAPS software does not check the
). validity of the loop command. It is possible for the user to

4.5 Maintenance Screen

Screen 4-5 Occurrence History

4): HICAP 1234 TxPORT 1559 APS Manager Date: MM/DD/YY \
ID: HICAP 5678 <APSLOCALACCESS> Time: HH:MM:SS
Shelf/Pos: 1.01 Ver. X. XX

OccurrenceHistory
Net End [Near]

30 Day Occurrance History

1. 8 11. ----- 21, -----

2. 0 12, ----- 22, -----

3. 0 13. ----- 23. -

4. 4 14, ----- 24, -----

5 0 15. ----- 25, -

6. 1 16. ----- 26. -----

7. 0 17. —---- 27. -----

8. 2 18. ----- 28. -----

9. -—--- 19. ----- 29. -

10. ----- 20. ----- 30. -----

Messages

Alarms
Tests

Chelf/Pos: J
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specify a loop that is illegal (i.e. looping the active line). NoRuntime: Shows the amount of time elapsed since a timed
error message will be generated but the illegal action wilPattern test began. Note that this field only appears on the
not be executed. The choices are: CO Payload, CO Lin&creen when a test is running.

CO Facility, CO Equipment, CPE Payload, CPE Line,Near CRC Errors: A display-only field for viewing the
CSU, and Net. Loop descriptions and operation are disaumber of CRC errors which are received at the Near Target
cussed in Section 4.3. receive path.

NOTE: When ‘Net’ is chosen as the type in the Loop ofar CRC Errors: A display-only field for viewing the

Unloop field, the user has the option of specifying théwmber of CRC errors which are received at the Far Target
' receive.Far CRC Errors are only reported if the 1558A is

5-bit pattern to be transmitted. Using the arrow keys Orconfigured as a Master. Slave 1558A units do not report Far
cursor control commands, the user may move the CUrSQ*rc Errors.
to the bit field. A five-bit pattern of 1s and Os may then b

typed by the user ‘:I.?eset Errors: Pressing <return> with the cursor positioned

on this field causes both the Near and Far CRC accumula-
Unloop: Takes down the specified loop. tors to be cleared (only if Master 1558A).

Pattern: Specifies which pattern will be transmitted during ] ]
test. When the 3 or 5-bit, user-defined pattern is chosen, t¥e6  Configuration Screen

user may type in any pattern of 1s and/or Os to be transmilr-he Configuration Screerss( y allows the user to
ted. Pressing <return> with the cursor positioned on thig . view and set the co\nfiguration parameters for the
field will cause the pattern to be transmitted for the period 5gga equipment. A circuit may be configured at anytime,
of time specified in “Test Time’. The choices are: QRSSpefore or after the hardware is installed. To implement
1:8, 3:24, all Ones, all Zeros, user definable 3-bit, an¢hanges in the unit configuration, first place the Service
user definable 5-bit. State to the Out of Service or Unused state. The LAPS soft-

. , . . ware will not allow a user to change the configuration of an
Test Time: Defines the run-time of test pattern generatlon”\I SERVICE unit. Once one or more fields have been modi-
and error accumulation and starts the test. Pressing <returg2y the user mLust press <return> or attempt to exit the
with the cursor positioned on this field will cause theg.een by pressing <esc>. The user will then see the prompt
selected pattern to be transmitted for the specified period @Accept changes?” (Y/N)'. If the user responds by pressing
time. If the Maintenance menu is exited, pattern testing isy>, only then will the configuration changes take effect. A
halted. The choices are: 15 Minutes, 30 Minutes, 45 Minresponse of <N> will cause LAPS to ignore all requested
utes, 1 Hour, and Continuous. changes and to restore the original unit configuration param-

Screen 4-6 Maintenance

/ TXPORT 1559 APS Manager Date: MM/DD/YY
<APSLOCALACCESS> Time: HH:MM:SS
Ver. X. XX
Maintenance
Pos State Circuit ID Near Far
1.01 InService HICAP 1234 Active  Active
HICAP 5678 Failed Standby

Clear Tests Target: [Side A]
Clear Alarms: [Near]
Loop: [CO Payload]

Force: [Side A, Near] Unloop: [CO Payload]
Lock: [Side A, Near]
Unlock: [Near] Pattern: [QRSS]
Test Time: [15 Minutes]
Near CRC Errors: 123 Reset Errors

Far CRC Errors: 65535
Messages

Alarms

Qhelf/Pos: J

1558A APS LAPS Operation 4-7



eters. If the screen is exited with a <N> response, reenterir@rcuit A: This field displays the descriptive name of Line
the Configuration Screen will show that all fields have beer of the pair of T1 lines connected to the 1558A.

returned to their previous values. Circuit B: This field displays the descriptive name of Line

Configuration Screen fields have the following functions: B of the pair of T1 lines connected to the APS.

Shelf/Position: Defines the circuit that is being configured. Errored Seconds: This field is used to define the Errored
This field may be changed by typing a new value or byseconds threshold for an APS service (as specified in
incrementing or decremented it with the <page down> an&T&T TR54017). The value may be set from 0 to 900.

<page up> keys, respectively. Consecutive SES:This field is used to define the Consecu-
Net End: Defines which end of the circuit is being config- tive Severely Errored Seconds threshold for an APS service

ured or viewed. The choices are: Near / Far (Far only avaif@s specified in AT&T TR54017). The value may be set
able if 1558A is a Master) from to O to 900.

Service Status: Indicates theservice status of the circuit. Lin€ Avail. Timer: This field sets the time interval for
This field also determines if the remainder of the fields inVhich each path's Line Activity Timer remains active. The
this screen can be changed or only viewed. The followiny&!ué can be set from 0 to 900 seconds.
selections may be made for this field: LOS State: This field determines if the circuit's APS will
In Service: The circuit is currently in service and all alarm on.Loss of _Signal_error state. If On is selgcted, the
alarm and Call on Alarm features are functional. No con—(l)?fsfénw'” alarm immediately on LOS. The choices are:
figuration parameters can be altered for a circuit that is in '
service. LOF State: This field determines if the circuit's APS will
alarm on Loss of Frame error state. If On is selected, the

Out Service:The circuit is not currently in service. 1558A will al . diatel LOF. The choi )
Alarms will function but the LAPS will not show the cir- Off/OnWI alarm immediately on - [N€ choices are-

cuit on the Circuits In Alarm display. Also, if the optional
1559 site manager is installed, the 1559 will not initiate &Revert: If this field is set to On, the 1558A will always
Call on Alarm. All other fields may be altered as restore the APS service back to the NET A path when the
described in the following paragraphs. N.E.T A path meets the following criteria; (1) no algrm con-
Unused: The circuit is no longer defined ditions are active on the NET A path, and (2) the Line Avail-
' ’ ability timer setting has expired (0 to 900 seconds, user
Revision: This field displays the hardware and softwaredefinable). The REVERT field can be set to either ON or
revision for this particular unit. OFF.

Screen 4-7 Configuration

/ TxPORT 1559 APS Manager Date: MM/DD/YY
<APSLOCALACCESS> Time: HH:MM:SS
Ver. X.XX
Configuration
Shelf/Position: [1.01] Circuit A: HICAP 1234
Net End: [NEAR] Circuit B: HICAP 5678
Service Status: [In Service]
Revision: [X.xx/X.Xx]
Actual
Errored Seconds: 20
Consecutive SES: 2 DTE Framing: ESF
Line Avail. Timer: 60 Eq. Side Linecode: AMI
LOS State: ON Fac. Side A Linecode: AMI
LOF State: ON Fac. Side B Linecode: AMI
Revert: OFF
CRC, Fac. to Eq: Pass A: LBO Level (0 db)
CRC, Eq. to Fac: Pass B: LBO Level (0 db)
Data Link, Fac. to Eq: Block Eq: DSX Level (0 - 133)
Data Link, Eq. to Fac: Block Boot from: ROM
Messages
Alarms
Test

Qhelf/Pos:

/
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CRC, Fac. to Eq: Determines whether data passed frommay only be manually changed by the user (see Installation
the network (facility) side to the equipment side of an APSsection).
will be passed with the CRC that was received or if a NeVhsy |evel

. . Eq: Displays the setting of the DSX level
CRC will be generated. The choices are: Pass/ Regen. d Pay g

select switch for the equipment side of the APS. This field
CRC, Eq. to Fac: Determines whether data passed fromis a read only field and may only be manually changed by
the equipment side to the network (facility) side of an APShe user (see Installation section).

will be passed with the CRC that was received or if a neB ot from: Displays the current setting of the APS

CRC will be generated. The choices are: Pass/Regen. giiches which determine the source of boot-time configu-
Data Link, Fac. to Eq: Determines if data received on the ration data. The choices are: Switches / ROM / RAM /
Facility Data Link (FDL) from the facility side of the APS APSM.

will be passed to the equipment side. If ‘Blocked’, all FDL
traffic to the equipment side of the APS will be originated in
the APS. The choices are: Pass / Block.

Data Link, Eq. to Fac: Determines if data received on the The Utilities Screen< Ballows the user to set the
Facility Data Link (FDL) from the equipment side of the Date, Time, Location Header, and the Auto Log Off interval.
APS will be passed to the network, or facility side. If The following paragraphs describe these items.

‘Blocked’, all FDL traffic to the network side of the APS

Wli" Ee originated in the APS. The choices are: Pass he bottom display line. The user may enter a new date in
Block. the form MM/DD/YY. Pressing <return> completes the
DTE Framing: Selects the type of framing for the equip- change.

ment side of the APS. The choices are: ESF /DA4. Time: Selecting this field causes'Time:’ to be prompted on

Eg. Side Line code:Sets the equipment side line coding. the bottom display line. The user may enter a new time in
The choices are: AMI/ B8ZS. the form HH:MM:SS. Pressing <return> completes the
change.

4.7 Utilities Screen

ate: Selecting this field causes ‘Date’ to be prompted on

Fac. Side A Line code:Sets the facility side line coding
for Line A. The choices are: AMI / B8ZS. Location Header: The Location Header is a string dis-
played at the top of each terminal screen. This field may

Fac. Side B Line code:Sets the facility side line coding only contain up to 24 characters

for Line B. The choices are: AMI / B8ZS.

LBO Level, A: Displays the setting of the LBO level
select switch for network Line A. This field is a read only
field and may only be manually changed by the user (s
Installation section).

Auto Log Off: This field sets the time period for the Auto
Log Off feature, which logs the current user off the system
if there are no keys pressed for the period specified in this
&feld. When Auto Log Off occurs, the effect is the same as
selecting ‘Log Off’ or pressing <esc> while in the main
LBO Level, B: Displays the setting of the LBO level select menu. The choices are: Never / 15 Minutes / 30 Minutes /
switch for network Line B. This field is a read only field and 45 Minutes / 1 Hour.

Screen 4-8 Utilities

/ TXPORT 1559 APS Manager Date: MM/DD/YY
<APSLOCALACCESS> Time: HH:MM:SS
Ver. X. XX
Utilities
Date
Time

Location Header
Auto Log Off: [15 Minutes]

Messages
Alarms
Test

Qhelf/Pos: J
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4.8 Loopback Operations mode can be looped or BERT tested.

The 1558A has several loops that can be initiated by the usg) Initiate the desired local/remote loop.

to assist in troublg shooti!’lg Tl transmis.sio.n path problemfhe following sections describe in detail how to perform
(see the Block Diagram ifigure 4-3. It is important to loops and unloops of the 1558A equipment. Note that all

note that the.types of loops that a 1558A unit can §end %ops and unloops are performed at the Maintenance screen.
respond too is dependent upon the manual unit option set-

tings (master/slave). It is also important to note that APS

service must be installed in pairs, one configured as th&he location of the various loops is depicted in the 1558A
master and the other as the slave. In addition, each APS pé&ilock Diagram shown in 1The

must be configured to operate in either the normal mode aemainder of this chapter discusses these loops. Reference to
in the transparent mode. The normal mode allows the slawhis block diagram may provide clarification.

unit to respond to CSU loop commands and 54016 com-

mands. The transparent mode disables all CSU functions @fg 1 Near CO Payload Loop

the slave unit.

In most applications, APS service is provided by an IXC. InTarget the path (A or B) that you want to test by moving the
these applications, the APS equipment located in the centrgiirsor highlight to the Target field and then, using the space
office will always be configured for Master/Normal and thebar, toggle the field until it displays the to side that you want

APS equipment located at the customer’s premise will b& 100p (Side A or Side B). After you have selected either
configured for Slave/Normal. the A or B side as the target for testing, move the cursor

. highlight to the Loop field and toggle the field, using the
The loop types that LAPS can initiate from the front pa”eEpace bar, until the field displays CO Payload. Then

SUPV port of a unit configured as a Master are: momentarily depress the <return/enter> key. The LAPS will

» CO Payload Loop initiate a payload loop of the selected target. After a few
« CO Line Loop moments, notice that the NEAR status field has changed
« Co Facility Loop from Soft Inhibit or Standby to PL LP. Also note that the
« CO Equipment Loop near 1558A front panel Loop LED indicator is on.

* NPC Payload Loop (Transparent mode only) A payload loopback loops the incoming T1 signal back to
» CPE Payload the network. The T1 signal is regenerated (both CRC and
e CPE Line signal level). In addition to looping the signal back to the
« CSU Loop network, the signal is also passed to the 1558A DTE port.
 NET Loop (Telco network interface) To unloop the unit, move the cursor highlight to the Unloop

I ield and toggle the field, using the space bar, until CO Pay-
The loop types th‘?‘t LAP.S can initiate from the front pane[oad is displayed. Then depress the <return/enter> key. The
SUPV port of a unit configured as a Slave are:

LAPS will issue a payload unloop command. After a few
* Local Facility Loop moments note that the NEAR status field changes from PL
* Local Equipment Loop LB to Soft Inhibit or Standby. Also note that the LP LED

indicator on the 1558A turns off. The CO Payload loop is
Before performing loops and unloops, it is important tonow off.

understand that the user must carefully set up and select the

desired loopback. It is recommended that the user follow thg g o co Line Loop

steps listed below when setting up a loopback.

1) From the Main Menu, select the Maintenance screen Target the p_ath (A or B) that you want to test bY moving the
) ) ) . cursor highlight to the Target field and then, using the space

2) From the Maintenance screen, decide which Path is {0, 1o4qe the field until it displays the to side that you want

be looped (A or B). to loop (Side A or Side B). After you have selected either

3) If necessary, force the 1558A to use the Path (A or Bjhe A or B side as the target for testing, move the cursor

that is not to be looped. highlight to the Loop field and toggle the field, using the
4) Lock this Path (A or B). This prevents the 1558A fromSpace bar, until the field displays CO Line. Then momen-
switching the active line to the test line during testing. tarily depress the <return/enter> key. The LAPS will initiate

a CO Line loop of the selected target. After a few moments,
Caution: The LAPS software and 1558A hardware will notice that the NEAR status field has changed from Soft
not allow a user to loop an active line or BERT an active Inhibit to Line LP. Also note that the 1558A front panel
line. Only a line shown in the Standby mode or Inhibited Loop LED indicator is on.
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A Line loopback loops the incoming T1 signal from the4.8.3 CO Facility Loop

facility back to the network. Only the T1 signal level is i
regenerated, not the CRC. In addition to looping the signala9et the path (A or B) that you want to test by moving the

back to the network, the signal is also passed to the 1558&/SOr highlight to the Target: field and then, using the spa-
DTE port. cebar, toggle the field until it displays the to side that you

o oo want to loop (Side A or Side B). After you have selected

To unloop the unit, simply move the cursor highlight to thésjiher the A or B side as the target for testing, move the cur-
Unloop field and toggle the field, using the space bar, unti{, highlight to the Loop field and toggle the field, using the

CO Line is displayed. Then depress the <return/enter> ke¥pace har, until the field displays CO Facility. Then momen-
The LAPS will issue a line unloop command. After a fewariy depress the <return/enter> key. The LAPS will initiate

moments note that the NEAR status field changes from Ly ~q Facility loop of the selected target. After a few

Lp to Soft Inhibit or Standby. Also note that the LP LED yoments, notice that the NEAR status field has changed
indicator on the 1558A tumns off. The CO Line loop is NOWgrom soft Inhibit or Standby to Fac LP. Also note that the

off. 1558A front panel Loop LED indicator is on.

Figure 4-2 1558A Block Diagram

r = = = = — = — — = — = — — — — — T
| r—-- - - - - - - - - - - - - - - - — = m |
[
CPU - || NET A Line Rx
Fault A [ V1 Protection™
— "% Bypass Mode APS 4 Deframer ¢ e _
Select | Bridge  Receive NET
_ ,/(Path Ato DTE e . Jack Jack A
Power Path A/B [g pLg  Fac. Line |
Fault Loop Loop Bridge  Transmit RJ48
| | Jack Jack Line _
| | Framer . o V3 Protection| | Tx
| i NET A
: |
LT T B +5VDC > -20to 56 VDC/RTN
————— T —
| : : Power ‘ (Power A)
o DTE Eramer +12vDC | Supply >‘ -20 to 56 VDC/RTN
X1 | Line ‘ (Power B)
| Protection| Bridge  Receivel
Jack Jack | Eq.
DTE Loop T NET A
RJ48] Bridge  Transmif
Jack Jack e .
Line | V /4 Deframer > Signal BERT: QRSS,
Tx [~ | Protection DTE Split 1:8, 3:24, etc.
Loop NET B
Set/Reset
COM Bus
IN
-~ - - Sp%ﬁv NET B Line | ] Rx
COM Bus ROM Deframer - vV e Protection,
ouT Bridge  Receive NET
RAM E Ui Jack Jack B
i ac. > i ine
PLB Loop Loop Bridge  Transmit RJ48
Alarm Jack Jack Line -
Contacts Performance History, » Framer o \/—i Protection T
(COM, | Alarms, Unit Address NET B
NO, NC)
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A facility loopback loops the outgoing T1 signal back to thework (TX, NET A or NET B). Both the signal and CRC are
1558A receive. The T1 signal level is regenerated andgegenerated. In addition to looping the signal back to the
depending on the user option (regenerate CRC yes/no), thetwork, the signal is also transmitted to the DTE port.

CRC will or will not be regenerated. In addition to looping To initiate a CPE Payload loop, first target the path (A or B)

that you want to test by moving the cursor highlight to the
Target: field and then, using the spacebar, toggle the field
To unloop the unit, simply move the cursor highlight to theuntil it displays the side that you want to loop (Side A or
Unloop field and toggle the field, using the space bar, unti§ide B). After you have selected either the A or B side as
CO Facility is displayed. Then depress the <return/enterthe target for testing, move the cursor highlight to the Loop
key. The LAPS will issue a line unloop command. After afield and toggle the field, using the space bar, until the field
few moments note that the NEAR status field changes fromisplays CPE Payload. Then momentarily depress the
Fac Lp to Soft Inhibit or Standby. Also note that the LP<return/enter> key. The LAPS will respond by sending the
indicator on the unit turns off. The CO Line loop is now off. appropriate loop command to the far slave unit. After a few
moments, notice that the FAR status field has changed from
4.8.4 CO Equipment Loop Soft Inhibit or Standby to PL LP. Also note that the 1558A

far slave 1558A Loop LED indicator is on.
A DTE equipment loopback loops the incoming T1 signal

coming into the DTE (Tx) port back to the DTE port (Rx). To unloo_p the unit, simply move the_ cursor highlight to thg
Only the T1 signal level is regenerated, not the CRC. If/nioop field and toggle the field, using the space bar, until
addition to looping the signal back to the DTE port, the sigCPE Payload is displayed. Then depress the <return/enter>
nal is also transmitted to the network. key. The LAPS will issue an unloop command. After a few
o ) ] moments note that the FAR status field changes from PL LP
To initiate a CO Equipment Loop, first target the path (A oy soft Inhibit or Standby. Also note that the Loop LED

B) that you want to test by moving the cursor highlight t0jngicator on the far slave 1558A turns off. The CPE Payload
the Target: field and then, using the spacebar, toggle thSop is now off.

field until it displays the side that you want to loop (Side A
or Side B). After you have selected either the A or B side ai 8.6
the target for testing, move the cursor highlight to the Loop "™

field and toggle the field, using the space bar, until the fiely cpg Line loopback is used to loop the far end slave
displays CO Equipment. Then momentarily depress thgsgga it from the master unit. At the far end slave unit,
<return/enter> key. The LAPS will respond by sending th§,e cPE Line loopback loops the incoming T1 signal (RX)
following message to the uséiVarning! This loop dis-  coming from the network (NET A or NET B) port back to
rupts active service. Perform_ qup? (Y/N)If the USEr  the network (TX, NET A or NET B). Only the signal is
enters y (yes), the system will initiate a DTE Equipmen{egenerated by a CPE Line loop. In addition to looping the

loop. After a few moments, notice that the NEAR staluigna| pack to the network, the signal is also transmitted to
fields for both the A and B circuits has changed from Soft,o pTE port.

Inhibit or Standby to Eq Lp. Also note that the 1558A front . _
panel DTE Loop LED indicator is on. If the user enters NTO initiate a CPE Line loop, first target the path (A or B)
(no) when prompted with the warning message, the LAP#1at you want to test by moving the cursor highlight to the

system ignores the CO equipment loop command. Target: field and then, using the spacebar, toggle the field
T | h i simol h highliah h until it displays the side that you want to loop (Side A or
0 unloop the unit, simply move the cursor highlight to theg; B). After you have selected either the A or B side as

Unloop field and toggle the field, using the space bar, unti - Copn
CO Equipment is displayed. Then depress the <returr}?e target for testing, move the cursor highlight to the Loop

~ kev. The LAPS will i Equi | eld and toggle the field, using the space bar, until the field
enter> key. The will Issue an Equipment unloop comy isplays CPE Line. Then momentarily depress the <return/
mand. After a few moments note that the NEAR status fiel

nter> key. The LAPS will respond by sending the appropri-
changes from Eq Lp to Soft Inhibit or Standby. Also note Y W P y ng bpropri

hat the LP LED indi he 1558A © Th COate loop command to the far end slave unit. After a few
t at.t N n icator on the turns off. The moments, notice that the FAR status field has changed from
Equipment loop is now off.

Soft Inhibit or Standby to Loop. Also note that the far slave
1558A Loop LED indicator is on.

mitted to the network (see the block diagram in Figure 4-2)

CPE Line

4.8.5 CPE Payload o o
To unloop the unit, simply move the cursor highlight to the

A CPE Payload loopback is used to loop the far slave 1558RAnloop field and toggle the field, using the space bar, until
unit from the master unit. At the far slave unit, the CPE Payc€PE Line is displayed. Then depress the <return/enter> key.
load loopback loops the incoming T1 signal (RX) comingThe LAPS will issue an unloop command. After a few
from the network (NET A or NET B) port back to the net- moments note that the FAR status field changes from Loop
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back to Soft Inhibit or Standby. Also note that the Looptern, move the cursor back to the Loop field and press the

LED indicator on the far slave 1558A turns off. The CPE<return> key. The LAPS responds by sending the selected

Line loop is now off. NET 5-bit code to the far end equipment for 5 seconds or
more.

4.8.7 CSU Loop To unloop the network interface device, simply move the

The 1558A, when configured as a Slave unit with the CSI§ursor to the Unloop field and toggle it with the spacebar,
mode Enabled, will respond to industry standard CSU loopntil NET is displayed. Note that when the NET command
and unloop commands. A CSU loopback loops the incominl§ Selected, a user definable 5-bit code is displayed [11100].
T1 signal (RX) coming from the network (NET A or NET This field may be set to any combination of ones and zeros
B) back to the network (TX). Only the signal is regeneratedy entering the desired combination. The most common net-

by a CSU loop. In addition to looping the signal back to thgvork interface unloop command is [11100]. After pressing
network, the signal is also transmitted to the DTE port. ~ <return>, the LAPS will issue a NET unloop command for 5

seconds or more, after which, the NET device should be
To initiate a CSU loop, first target the path (A or B) that youunlooped

want to test by moving the cursor highlight to the Target:
field and then, using the spacebar, toggle the field until it
displays the side that you want to loop (Side A or Side B)*-8.9 NPC Payload Loop

After you have selected either the A or B side as the target ,
for testing, move the cursor highlight to the Loop field and'he NPC Payload loopback is used to loop a far end slave

toggle the field, using the space bar, until the field display§Nit that is configured to operate in the transpaneode. In

CSU. Then momentarily depress the <return/enter> key. THE!S mode the far end slave card will not respond to any ESF

LAPS will respond by sending the appropriate loop comCSU commands. Normally, this application is used only by

mand to the far end slave unit. After several seconds, noti@! !XC internal network protection applications. Note that a
that the FAR status field has changed from Soft Inhibit oNPC Payload loop is functionally the same type as a CPE
Standby to Loop. Also note that the far end slave 15584&@yload loopback.

front panel Loop LED indicator is on. A NPC Payload loopback is used to loop the slave 1558A
To unloop the unit, simply move the cursor highlight to theunit from the master unit. At the far end slave unit, the NPC
Unloop field and toggle the field, using the space bar, untiPayload loopback loops the incoming T1 signal (RX) com-
CSU is displayed. Then depress the <return/enter> key. Thieg from the network (NET A or NET B) port and loops this
LAPS will issue an unloop command. After several secondssignal back to the network (TX). Both the signal and CRC is
note that the FAR status field changes from Loop to Softegenerated. In addition to looping the signal back to the
Inhibit or Standby. Also note that the Loop LED indicatornetwork, the signal is also transmitted to the DTE port.

on the far slave 1558A turns off. The CSU loop is now off. To initiate a NPC Payload loop, first target the path (A or B)

that you want to test by moving the cursor highlight to the
4.8.8 NET Loop Target: field and then, using the spacebar, toggle the field

The NET loop command is used to generate 5-bit patterddtil it displays the side that you want to loop (Side A or
towards the far end equipment. These patterns may be uselfi® B)- After you have selected either the A or B side as
to loop a network interface device or a CSU. To initiate a 5the target for testing, move the cursor highlight to the Loop
bit NET pattern, first target the path (A or B) that you wantf'?ld and toggle the field, using the space bgr, until the field
to test by moving the cursor highlight to the Target: fielddisplays NPC Payload. Then momentarily depress the
and then, using the spacebar, toggle the field until it displays'éturn/enter> key. The LAPS will respond by sending the
the side that you want to loop (Side A or Side B). After you@PPropriate loop command to the far slave unit. After a few
have selected either the A or B side as the target for testingoments, notice that the FAR status field has changed from
move the cursor highlight to the Loop field and toggle the>0ft Inhibit or Standby to PL LP. Also note that the far end
field, using the space bar, until the field displays NET. Notet558A front panel Loop LED indicator is on.

that when the NET command is selected, a user definable & n100p the unit, simply move the cursor highlight to the
bit code field is also displayed [10000]. This 5-bit field anynioop field and toggle the field, using the space bar, until

be set to any combination of ones and zeros by moving tgpc payload is displayed. Then depress the <return/enter>
cursor highlight to this field and then entering the deS|rec|1<ey_ The LAPS will issue an unloop command. After a few
combination of ones and zeros at the message prompt. o ments note that the FAR status field changes from PL LP
The most common network interface loop up 5-bit pattern iso Soft Inhibit or Standby. Also note that the Loop LED
[11000]. The most common unloop 5-bit pattern for networkindicator on the far slave 1558A turns off. The NPC Payload
interface devices is [11100]. After selecting the 5-bit patloop is now off.
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4.9 BERT Testing BERT testing can be performed either to loopbacks or
straight away to the far end. To perform a BERT test, the
The user can perform BERT testing by accessing the Mainiser should follow the steps discussed below.

tenance screen. In the lower right hand and left hand por- )
tions of the display are the command/toggIe/informatiorfl) Select the path to be tested using the TARGET toggle

fields that are used for BERT testing. These fields and thefteld:

use are discussed below. 2) Move the cursor hlgh“ght to the Pattern field and then,
using the spacebar, toggle the field until the desired user pat-

Pattern: Specifies which pattern will be transmitted during tern is display. The available patterns are; QRSS, 1:8, 3:24,

test. When the 3 or 5-bit, user-defined pattern is chosen, tladl Ones, all Zeros, user definable 3-bit, and user definable

user may type in any pattern of 1s and/or 0s to be transm#~bit.

ted. Pressing <return> with the cursor positioned on thig) Next, move the cursor highlight to the Test Time field

field will cause the pattern to be transmitted for the periodynq then, using the spacebar, toggle the field to the desired
of time specified in “Test Time'. The choices are: QRSSeq; time, The choices are 15 minutes, 30 minutes, 1 Hour,
1.8, 3:24, all Ones, all Zeros, user definable 3-bit, anté4 Hours. and Continuous

user definable 5-bit. . N
4) After performing Steps 1 - 3, move the cursor highlight

NOTE: If the 1558A DTE is configured for AMI opera- to either the Test Time or Pattern field and then momentarily
tion, the test sets must be set to generate either a 51depress the <enter/return> key. The system will immediately
2047, or 1:7 pattern. If the 1558A is configured for B8ZShegin to generate the selected pattern on the selected path
operation, any pattern may be used (511, 2047, 1:7for the selected time interval. Observing the Near and Far
QRSS, 3:24, etc.). When sending a 1:7 pattern, thouglend CRC errors counters will assist the user in determining
some T1 test sets inherently cause generation of a yellovthe error problem is occurring in the transmit or receive
alarm condition. path.

Test Time: Defines the run-time of test pattern generation Note: The LAPS system cannot generate loops while a
and error accumulation and starts the test. Pressing <return>BERT test is in process. Also, if the user exits the ‘Mainte-
with the cursor positioned on this field will cause the nance’screen while a BERT is running, the BERT stops.

selected pattern to be transmitted for the specified period of

time. If the Maintenance menu is exited, pattern testing i¥/Nilé running the test, the user may reset the CRC error
halted. The choices are: 15 Minutes, 30 Minutes, 45 Mincounters by moving the cursor highlight to the Reset Errors
utes, 1 Hour, and Continuous. field and momentarily depress the <enter/return> key. This

. _ _ ~will reset the Near and Far CRC error counters to zero. Per-
Pattern test began. Note that this field only appears on trtﬁogress.

screen when a test is running.

The user may stop the BERT test at any time by simply

moving the cursor highlight to either the Pattern or Test

ﬁ"tlme command fields and then depress the <enter/return >
key. The system responds by turning off the Runtime clock

Far CRC Errors: A display-only field for viewing the display. To restart the test, simply depress the <enter/return>
number of CRC errors which are received at the Far Targ&ey again. The system responds by applying the selected

receive.Far CRC Errors are only reported if the 1558A IBERT pattern and restarting the Runtime clock display.
configured as a Master. Slave 1558A units do not report Far
CRC Errors.

Near CRC Errors: A display-only field for viewing the
number of CRC errors which are received at the Near Targ
receive path.

Reset Errors: Pressing <return> with the cursor positioned
on this field causes both the Near and Far CRC accumula-
tors to be cleared (only if Master 1558A).

It is important to understand that the 1558A does not allow
testing (loop or BERT) on the active path. To perform test-
ing on a given path the user must first configure the path to
the Standby mode, Soft Inhibit mode or Manual Inhibit
mode. Once the path to be tested is in one of these modes,
the LAPS will allow the user to perform testing.
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