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Welcome to the SunSet T3

Congratulations, you have just purchased the industry’s leading hand-held
T3testset, the SunSet™ T3. This test set puts powerful test capabiiities into
a single, convenient, hand-held package.

The SunSet T3 is designed to help anyone who maintains or works with DS3/
1/0 and E1 circuits. lts broad range of capabiliies combined with a
convenient hand-held size make it the favorite of technicians in the central
office, outside plant, and corporate communications center. This test set
heips diagnose T3/1/E1 probiems quickly and easily, whether the circuit is
in-service or out-of-gervice,

Thismanual is designed tc provide you with all the information you will need
concerning your SunSet T3,

Each SunSet T3 provides:
s Circuit graphics to easily keep track of complicated circuit set-ups
* SunWare cariridges for fast and convenient feature upgrades
 Full-size display for more efficient operation and faster data correlation
= 20 dual-color LED indicators provide circuit status at a glance
* Menu-driven user interface for simple and efficient operation
* AUTO configure to received DS3 Framing and Test Pattern
* Arich selection of stress patterns
« 5 ppm accuracy clock
* Full range of in-sefvice and oui-of-service measurements
* Line/path/service measurements, counts, and rates
* View live received T3 data in binary format
+ Drop and insert one E1 channai to DS3

Optional features give you even more diagnostic power;

* DS3 FEAC

» Graphical V1100 Remote Control allows menu-driven control of basic
test functions

» D51 option:
* Framing: unframed, SF-D4, ESF, SLC-96%, AUTO
* View live received T1 data: binary, hex, and ASCII formats
+ 1.544 Mbos signal level measurement

» ESF & SLC-86 Datalink Control including loopbacks

» Fractional T1 allows Nx56K and Nx84K testing with any combination
of Tx and BRx D30 channels

* D3SO0 Drop/insert:
e Built-in Microphone & Speaker for Talk/Listen
= View alt 24 Channe! A/B/C/D bits on a single display screen



* Generate signaling bits
* VF | evel, Fraquency & Noise measurement:
* §/N, C-Message, C-Message Notched, 3 KHz Fiat filters
» Generate tones from 50 to 3950 Hz at +3 to -60 dBm
* MF/DTMF/DP Dialing, Decoding & Analysis
« CSU/NIU Emulation
s Control of Westell & Teltrend Looping Repeaters, Maintenance Switch
and Performance Monitoring NIU '
» iSDN Primary Rate Call Setup and Analysis:
» Setup and receive on voice/data calls
s BERT test on data calls, talk listen on data calis
* 23B+D, Nx56K, Nx64K BERT
+ AT&T and Northern Telecom compatible
» Transmit and receive at the E1 interface

For further information, or i you encounter probiems, please contact
Sunrise Telecom Cusiomer Service for assistance.

Customer Service
Sunrise Telecom Inc.
22 Great Qaks Bivd.
San Jose, CA 95119
USA.

Tel: 408 363 8000

Fax: 408 363 8313

Internet: hitp://www sunrisetelecom.com
Technical Support:

{24hrs} 800 701 5208

email: support@sunrisetelecom.com

* SLC-96 is a registered trademark of AT&T

www.valuetronics.com
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1.0 T3 and T1 Technology

This section gives you an overview of T3 technology and equip-
ment. it also shows you the basics of tfroubleshoosting and sectionalizing
problems with T3 and T1 circuits. Note that T3 and T1 are general
terms that refer {o the transmission of 44.736 Mbps and 1.544 Mbps
digital circuits over any media. T3 and T1 can be transporied over
copper, fiber, or radio. DS3 and DS1 are the terms for the electrical
signal found at the metallic interfaces for these circuits where most
testing is performed.

1.1 T3 Transmission

T3 Usage

T35 are used for a variety of purposes. They are widely embedded inthe
network transportarchitecture as a convenient means of carrying 672 voice
channels in one circuit. Newer T3 applications include the transport of
broadcast-guality video, ATM (Asynchronous Transfer Mode) physical
layer connections, and supercomputer direct links.,

T3 Services

Telephone companies are now selling 13 point-to-point circuits as a
highiy profitable service alternative. T3s are purchased by interexchange
resellers who make a business out of slicing up their bandwidth into
lower-rate pieces and selling it at a higher per unit cost. interexchange
companies sometimes purchase their local access interfaces at D33
rates for speed and simplicity in installation. Or, these interexchange
companies may be selling T3 national interconnection services to
large end users, and may be purchasing the local distribution of the
T3 to the customer premises through the local telephone company.
Bypass companies can sell T3 radio access in metropolitan areas in
competition with land-based T3 service by local telephone compa-
nies. The ever increasing appefite for digital bandwidth in combina-
tion with the merging of multimedia applications with communica-
tions are driving a strong growth in the delivery of T3 service.

T3 Network Elements
Many types of network elements (equipment) have DS3 interfaces. An
M13 mux multiplexes 28 DS1s into a single DS3. A DS3 NIU (Network

Ch. | Tech Overview 1-1



Interface Unit) may be installed by the telephene company at the customer
premises toisolate the customer's circuit fromthe network. Afiber muxmay
have one or more DS3 low speed tributaries and has a high speed (OC-3,
0C-12,0C-48, etc.}output. A3x1 Digital Cross-connect System (DCS) has
many DS3s as inputs and cross-connects the DS 1s inside the DS3s. See
Figure 1.1.A for a simple example of typical equipment in a D33 circuit.

DSt M13 Dsaﬂ@

FIER D83
&E M13 D&

Figure 1.1.A Typical DS3 Circuit

DS3 Standards

A number of standards govern DS3 transmission:

- ANSIT1.102 - 1987 Digital Hierarchy, Electrical Interfaces

- ANSI T1.107a - 192C (DDS3 format applications)

- ANSI T1.404-199x Network 10 Customer Installation DS3 Metai-
lic Interface Specification

- Belicore TR-TSY-000009 Asynchronous Digital Multiplexes - Require-
ments and Objeclives

- AT&T TR 62415 Access Specification for High Capacity (DS1/DS3)
Dedicated Digital Services

bs3sigpndd ,
A DS3 signal consists of digital data transmitted at 44.736 megabitsper =~
second (Mbps), pius or minus 20 parts per million. Coaxial cables carry the
DS3 signal, with the actual signal found on the center conductor and the
outer conducior being grounded. The electrical signal uses a bipolar
format with alternate mark inversion {AMI). See Figure 1.1.8 for an example

i-2 SunSet T3 Q Version 2.64
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of how data is translated into the electrical signal.

— ~

e ~
¢ 170 0 01
05V

1 0
f |
I, ¢
0.5V 1 N
SAMPLE B3Z8 SUBSTITUTION

Figure 1.1.B DS3 Data Transmission

In AMI, a 1 (mark) is represented as a pulse of either positive or negative
polarity, and a zero (space) is represented by no pulse at all. The pulseis
transmitted at a peak voltage of between 0.36 and 0.85 Volts base to peak.
The polarity of each pulse (mark) is opposite from the previous puise, hence
the name alternate mark inversion. AMI has the benefit that the main
spectral component of the signal is at 1/2 the 44.738 Mbps bit rate, so that
a given signal can be transmitted farther on a coaxial cable. A B3ZS line

© code is used which substitutes 3 zeroes with a special bipolar violation

code, seeFigure 1.1.B. The bipolarviolation cccurs when two consecutive
pulses have the same polarity. This B3ZS code prevents the D83 receiver
from losing synchrenization with the signal when no 1s are present. The
circuit has a characteristic impedance of 75 ohms. it can be transmitted up
to 450 feel over coaxial cable with a 6 dB loss.

M23 and C-bit Parity Framing

Framing is provided on a D33 signal for a number of reasons. It aliows
the two terminals of a DS3 line fo synchronize on the signal and demultipiex
subchannels in a pre determined order. It also allows a variety of mainte-
nance and operational benefits.

There are two common types of DS3 {framing, the original M23
multiplex framing and the newer C-bit parity framing. In the M23
multiplex framing application, 7 DS2s are multiplexed into a single

. D83 Each DS2 is itself created from 4 multiplexed DS1s. The DS2

" framing is called M12 framing. The DS2s are allowed to exist as

independent signals which can be plugged into other equipment. The 28
DS1s, 7 DS2s, and 1 DS3 are all plesiochronous, that is, they are not
frequency-locked with respect to each other. As a result, a bit-stuffing

Ch. 1 Tech Overview  1=3



algorithm is provided within the M12 and M23 frame formats to allow the
minor frequency variations 1o occur without causing any bit errors in the
fransmitted data.

C-bit parity framing was created because DSZs typically do not
need to exist independently with varying frequencies. Instead, most
commercial muitiplex equipment operates in an M13 mode, muliipiex-
ing 28 DS81s directly inio a DS3. D82 signais are still multiplexed
within the DS3, but the DS2s' timing is frequency-locked to the DS3
which frees up the M23 stuff bits to be used for other purposes,
providing additional benefits tc users.

Figure 1.1.C shows the basic DS3 framing format used by both the
M23 and C-bit parity framing methods.

NOTES:
WM-FRAME, 4760 BITS QNG e
) THE W-FRAME ALIGNMENT SIGNAL 15 #4610, M2=1, 3035,
L{ &7 [ BT ®e [ et e e ) THE M-SUBFRAME ALIGNMENT SIGNAL IS F1=1, F2<d, Fis0), F4<1.
1, 8IS P 21, BT P2 JBS My JBTS Me IBITS M3 18IS ) AN M-SUBFRAME CONSISTS OF EIGHT PAIRS OF 1 FRAMING BIT & 84
i i INEORMATION BITS, 65 BITS N EACH PAIR, 680 SITS IN THE M-SUBFRAME.
[ [ 7 M-SUBFRAMES EQUALS ONE MFRAME [MULT! FRAME, 4760 BITS).
T e S | 47 M23 FRAVING: C-BITS USED FORBIT STUFFING TO ALLOW FOR NOMAOCKED
FREQUENCIES OF 7 MULTIPLEXED DS2 SIGNALS WITH RESPECT TO THE
o~ FIRST M SUBFRAME 660 BTS LONG —— : 082, AL THREE C:BITS I AM-SUBFRAME ARE EITHER 1 OR 0 DEFENDING
BT T IR SR ON WHETHER A STUFF TAKES PLAGE. INDIVIDUAL DS2 CAN BE LOOPED
1 TS (Bsicr stsie [TSice BrisI WTSics s oy BACKBY NVERTING D523, ALS0, DSt CANSE LOOPEDBAK BY BIVERTHG
057 CIMSIDE THE M12 FRAMING, M12 FRAMING, NOT DIUGRAMELD HERE.,
1S USED TO MUX 4 DS1SINTO A BS2.
5 M3 FRAMING AND C-BIT PARITY FRAMING: BOTH FRAMES FOLLOW 1,2, 3,

W-FRAME OVERHEAD BIT SEQUENCE. 1DLE SIGNAL 15 VALID M-FRAME ALIGNMENT, P-BIT PARETY WITH PAYLCAD

54 OVERHEAD BITS OCCUPY SEQUENTAL OVERHEAD BT POSITIONS AS FOLLOWS: {NFORMATION BFFS) = 1100, AIS IS VALID M-FRAME ALIGNMENT,  SUBFRAME
MSUBFAAMEY - X1 F1 63 o] c3 F4 ALIGKMENT, PARITY, WITH PAYLOAD = 1010, FAR END ALARM 1S X8ITS SET
MSUBFRAMER - X2 F1 €1 cz 3 F 00, PARITY 15 BOTH P-BITS ARE SETTO 00R 1 DEPENDING ON PARITY
WSl Ed - P2 P11 €3 R ) . iy 1= ALL 1 CHTSHOT

NEEDED FOR STUFFING BECAUSE DS2 FREGUENCY LOCKED TO 053

ARITIIN
8
Z3a3z33A

WSUBFRAMES - M1 Pt C1 €2 ca FREQUENCY. CP-BIT PATH PARITY ON M SUBFRAME 3 G BIYS. FEBE (FAR

MSUBFRAMES - M2 Ft Of c2 R END BLOCK ERRGR) EARORS REPORTED ON M SUBFRAME 4 C BITS WHEN

MSUSSEAMET - M3 F1 &1 fors ta T4 CP BIT PATH PARITY ERROR RECEAVED. FEAC (FAR END ALARM CONTROI,
CHANNEL) 1S THIRD C-BIT IN 34 SUBFRAME 1. M-SUBFRAME & C-BITS FOR
TERMINAL TOTERMINAL DATA LINK,

Figure 1.1.C D83 Framing, C-bit parity, and M23

idle Signal

The DS3 idle signal allows D33 circuits to stay out of service as desired
without triggering network alarms.  For instance, when the telephone
company first provisions a DS3 with a DS3 NIU, the customer may not yet
have a DS3 signal plugged into the NIU. See Figure 1.1.D for an
iflustration. In this case, the NIU sends an idle signal into the network
to indicate to the network that the customer is not using the circuit
and there is no cause for alarm. Before the idle signal was available,
the loss of signai at the customer premises might generate a false alarm at
the telephone company which would waste resources and undermine the
telephone company's ability to respond to real alarms.

1-4 SunSet T3 Version 2.64
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The DS3 idle signal is a validly iramed D33 signal with a payload
consisting of a repeated 1100 signal.

CUSTOMER PREMISES

_ IDLE
k0SS Tosal siGnaL —imger] | TO TELCO

signaL {NIU MUX,

Figure 1.1.D0 DS3 Idle Signal

AlS

AlIS, Alarm indication Signal, is used to indicate a fransmissicn failure
within the network. When any intermediate network element receives a loss
of signal on its input, it is supposed to propagate an AlS on its output.
Figure 1.1.E shows how this works. Both the intermediate element
that generates the AIS and the far end ferminal that receives the AIS
should generate an appropriate alarm 1o indicale that service has
been lost.

Note that a DS3 circuil passes through an intermediate network
element. In this exampte, the DS3 is an electrical interface on one side
of the fiber mux and it is a channel of a higher order signal on the other
side of the fiber mux. In comparison, a terminal network element
terminates the DS3 circuit so that no form of DS3 passes through 1o
the other side of the element. An M13 multiplex is an example of a
terminating network element where the DS3 stops and the DS1s
continue on.

The AIS signal is a valid framed signal with paylocad containing a
repeating 1010 pattern,

Ds3
1088
OF — ™ —>AlS
SIGNAL

Figure 1.1.E Generation of DS3 AIS

Ch. 1 Tech Overview 1-5



Yellow alarm

A yellow alarm, also known as far end alarm, is transmitted on a DS3
circuit when the terminating element such as an M13 muitiplex loses
framing on its received DS3 signal or receives an AlS signal. If the
terminating element is an M13 multiplex, it also transmiis AlS on the
DS1s. See Figure 1.1.F. The yeliow alarm lets the M13 multiplex at
the other end know that there is a service outage on the circuit. The
yellow aiarm is transmitted by seiting the X bits to 0.

DSt
(D88 , velcow

¢ LOSS OF FRAME
ORAIS

AIS M3

Figure 1.1.F Generation of DS3 Yellow

Loopbacks

Loopback testing lets you quickly verify the parformance of a new DS3
circuit, Loopback testing can also help sectionalize a fault on a circuit that
is out of service. Loopback capabilities are provided in DS3 NiUs, just
now being introduced to the network, and some DS3/1 multiplexers.
In the multiplexers, DS1s can be looped back by inverting the third C
bit in M12 framing, or by sending a FEAC (Far End Alarm and Control
channel) message in C-bit parity framing. In this way, you can loop
back a D51 signal at a distant multiplex when you are accessing the
circuit from a DS3 access point. In C-bit parity multiplexers, there are
also FEAC messages for looping back the entire DS3. DS3 NiUs also
let you loopback the entire DS3 signal through use of a FEAC
message. Figure 1.1.G shows a new service being tested from the
central office using a test set and DS3 NIU.

1-6 SunSet T3 g Version 2.64
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CGENTRAL OFFICE
Ds3

e | FIBER
| MUX

DSX-3

—
e

CUSTOMER PREMISES
D83 \4———FIBER
NiU %__mj@

Figure 1.1.G DS3 Loopback Testing

DS3 Performance Monitoring

C-bit parity framing enables end-to-end performance monitoring
of DS3 circuits. In this way, a telephone company or end user can
verify the end-to-end performance of a circuit while it is in service.. C-
bit parity framing has a CP-bit path parity check that catches efrors
that occur anywhere along a path. A path starts at one terminating
element such as an M13 mux and ends at the cther terminating
element.

Each terminating element continuously monitors its incoming
signal for CP-bit path errors. If an error is detected on the incoming
D83, the terminating elements transmits a FEBE (Far End Block Error)
bit on the outgoing direction of the DS3. Network monitoring
equipment located anywhere along the path then measures these
FEBEs in each direction to gauge the quality of the circuit while it is
in service. They can measure the FEBE even if it is impossible for them
to measure the actual errors that occurred in the network.

Figure 1.1.H shows how a bit-error-generating impairment can be
observed through the use of FEBEs. In this case, the errors are
originating in the end office in Miami and are being received at the M13
mux in Miami. With traditional testing, a technician at Atlanta would notbe

Ch. 1 Tech Overview 1-7



able to see the problem without first taking the circuit out of service and
performing loopback tests. However, with C-bit parity framing, the mux in
Miami generates FEBE error messages and the technician in Atianta can
receive the error message simply by plugging inte the monitor jack.

NEW YORK

[ | FIRE R

MUX

B ———

ATLANTA
FEBE
ERRORS

FIBER!
MUX
N @
MiAME ERROR

CP-BIT SOURCE
ERRORS
— e

FIBER

MUX |

FiBER

— > FEBE  [MUX
ERRORS

Figure 1.1.H End to End Performance Monitoring

1.2 T1 Transmission

T1 Usage

T1s are used for a variely of purposes. They are widely embedded in
the network distribution architecture as a convenient means of reducing
cable pair counts Dy carrying 24 voice channels in one 4 wire circuit. End
users have migrated their private networks onto isased T1s as a means of
reducing their network operation costs. DS1 is a universal digital access
point to traditiona! digital networks and newer fiber optic synchronous
networks.

1-8 SunSet T3 Q Version 2.64
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T1 Services

Telephone companies are now selling T1 point-to-point circuits in a
variety of formats. Channelized T1s are often soid as a means of connect-
ing PBXs (Private Branch Exchanges) or ACDs (Automatic Call Distribu-
tors) 1o a ceniral office switch. In this case, the telephone company may
also install and maintain a channel bank for the customer at their premises.
T1 *pipes" are sold to more sophisticated users who only require point-to-
point connectivity of a T1 circuit from the telephone company.

DSt Network Elements

As showrin Figure 1.2.A, arich variety of equipment is available for T1
circuits. This section gives you an overview of T1 technology and equip-
ment. It also shows you the basics of troubleshooting and sectionalizing
problems with T1 circuits. Note that T1 is a general term that refers to the
transmission of 1.544 Mbps digital circuits over any media. T1 can be
transported over copper, fiber, or radio. DS1 is the term for the electrical
signal found at the metallic interfaces for these circuits where most testing
is performed.

CUSTOMER PREMISES
VIR 7
¥ JH 3
utl s
CENTRAL OFFICE
&
R
CENTRAL OFFICE
osm %
CUSTOME R PRENISES
T ERERE
- S 3L} 3
U o 19

Figure 1.2,A DS1 Network Elements

Ch. 1 Tech Overview 19



CSUs, or Customer Service Units, can convert a V.35 or other compuier-
based synchronous signal format into the DS1 format and insert the
appropriate DS1 framing. CSUs also provide loopback capability, indica-
tor hghts, monitor jacks, and split access for froubleshocting and installa-
tion debugging. Network Interface Units (NIUs) are installed by the
telephone company at customer premises for a variety of maintenance
reasons, The NIUs also provide a loopback, but at the telephone company
control. This loopback allows the telephone company to verify that the
circuitworks all the way to the point of interface with the customer's network,
The NIUs may also be configured to loopback signal, send AlS, or send idle
signal when the customer signal is unpiugged. New kinds of NIUs even
provide performance monitoring information and maintenance switching
capability.

T1 can be transmitted over twisted pair, fiber, or digital radic. Twisted
pair (normal telephone wire} is the most widely spread form of transmission
and has several types of associated network elements. Regenerative
repeaters, for example AT&T's 238 series, are located up to 6000 feet apart
on atwisted pair span. The repeaters are housed in apparatus cases. The
repeaters are located within 3000 feet of the central office and the customer
premises in order to avoid cross-talk problems when the signal is carried
on building wiring. Newer line repeaters offer loopback capability for faster
span sectionalization. Central office repeaters provide the 60 mA span
current used for powering the regenerative repeaters on the span. The
repeaters may be housed in Office Repeater Bays (ORBs). Newer central
office repeaters automatically adjust the supplied voltage to adapt to
varying numbers of repeaters plugged into the span. They aiso may have
fractional T1 biccking capability to aliow the telephone company to sell a
reduced price T1 that only carries a certain number of channeis. They also
may have the automated loopback capability and span power-down
power-up capability.

A variety of equipment is found at the ends of DS1 lines. D4
channel banks are a traditional form of multiplexer that converts
ordinary ielephone wires to 64 kbps channels for multiplexing onto a
DS1. Newer D4 banks offer a wide variety of channel plug-ins to
nandle DDS-style circuits, private line circuits, and even ISDN. AT&T
SLC-86 (SLC is a registered trademark of AT&T) and SLC-5 systems
are commonly found in the Bell environment and were designed as
enhancements to the older D4 style.

M13 muilliplexes are a traditional higher-order multiplexer for
DS1s. These units take up to 28 DS1s and muitiplex them into a DS3. Note
that the DS1 framing and payioad stili exists inside the DS3 signal, but that
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the DS1 line coding is not passed through.

PBXs, class 5 switches (ceniral office switches connected to local
subscribers), and toll switches are often found at the end of T1 lines.
These elements use DS1s as a way of concenirating their connections
to local subscribers and interoffice trunks. The function of these
elements is to take supervision and addressing information from
subscribers, set up a call throughout the world network for the
subscriber, connect the subscriber through when the path is set up,
and terminate the call when the subscriber is finished.

A variety of Digital Cross-connect Switches (DCSs) connect to
DS1 lines. DCSs commonly reduce the space required for achieving
channel cross-connection, eliminate the manual labor associated with
cross connection, and can provide amazingly fast computerized
rerouting of facilities in the event of a network outage. The common DCSs
are of type 1x0, 1x1, and 3x1. A 1x0 DCS has DS1 poris interfacing the
network. Internally it cross-connects DS0s between the DS1saccording to
instructions thai have been entered in through the administrative terminal.
The 1x0 DCS takes the place of many racks of 1x0 multiplexes combined
with a DSX-0 manual cross-connect bay. A 1x31 DCS is also called an
electronic DSX-1 and is designed as a replacement for the DSX-1, A 3x1
DCS has DS3 ports and possibly alsc DS1 ports facing the network. it
replaces a bank of M13 multiplexes and the DSX-1.

Awide variety of SONET (Synchronous Optical NETwork) equipment is
now being deployed in the network. This equipment operates at higher
rates and introduces a wide variety of new signal formats, both optical and
electrical. Much of the SONET gear is also designed to interface to the
embedded network and has DS1 and D33 interfaces. SONET equipment
replaces equipment like M13 multiplexes and 3x1 DCSs.

D81 Standards
Many standards govern various paris of DS1 transmission and network
slements. The two most important standards are perhaps:
- ANSI T1.102 - 1987, Digital Hierarchy, Electrical Interfaces
-ANSIT1.403, Network-to-Customner installation - DS 1 Metallic Interface

DSt Signal

The DS1 signal is 2 1.544 Mbps 3.0 Volt signal. It uses a bipolar format
and there are two line codes used in transmission, Alternate Mark Inversion
(AMI) and Bipolar 8-Zero Substitution {B8ZS). AMI was the original line
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code usedwhen D51 was firstintroduced. However, its use is suboptimal
in today's networks which mix data transmission with voice fransmission
and which require near error-free quality. The problem with AMlline coding
is that it requires the terminal transmiiting data to have at least a 12.5%
average 1s density and a maximum of 15 consecutive zeroes. This data
content is impossible to guarantee when computer data is being transmit-
ted, so transmission quality can suffer. in comparison, B8ZS uses a bipolar
viclation substitution which guarantees the 12.5% average with maximum
number of 7 consecutive 0s. Most networks are moving towards B8ZS line
code usage. See Figure 1.2.B for an illustration of the DS1 signal.

1 00 1 0 0 0 1
3.0V

o.ovlﬂ, - ﬂ_
a.ovl U

Figure 1.2.B DS1 Pulse Transmission

T1 Framing .

InT1, there are 192 data bits and one framing bit. With framing, you can
tellwhere the first bit of the frame is. Most T1sare arranged with 24 channels
of data, with cne byte (8 bits) transmitted per channel per frame. Channel
1is the first 8 bits after the frame bit, channel 2 is the second 8 bits after the
framing bit and so on. 8000 frames are transmitted per second. Each
channel provides 64 kbps bandwidth. See Figure1.2.C.
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Figure 1.2.C DS1 Frame Structure

There are 3 kinds of standardized T1 framing in use today: SF, ESF,
and SLC-96 (SLC is a registered trade mark of AT&T).

The simplest is SF framing. In SF framing, 12 frames are grouped
together as a Super Frame (SF). The 12 framing bits are transmitted
in a recognizable pattern such that the super frame is organized into
frame number 1, frame number 2, and so on.

ESF (Extended Super Frame) is a newer method with 24 frames
grouped together. Of the 24 framing bits, only 6 are used to establish
the frame position, i.e. which frame is number 1, which frame is
number 2, and so on. Another 6 are used for a CRC-6 {Cyclic
Redundancy Check code - 6), and 12 are used for the ESF Facility Data
Link (FDL). The CRC-6 bits are the remainder from a division of the
bits of the previous frame by a sixth-order polynomial. Any monitoring
device along the line can do the same division process and compare
its remainder to the CRC-6 bifs. If the two figures are not identical,
then the monitoring device can assume that a transmission error has
occurred somewhere between the measurement point and the origin
of the ESF-framed signal,

The facility data link is a 4 kbps data channe! that allows terminal to
terminal communications on an in-service circuit. One example of in-
service communication is the performance report message that is
broadcast once per second on an in-service circuit. This message is
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discussed later in this section in End-to-end Performance Monitoring. The
facility data link also provides a secure communication channei that the
customer cannct influence. For instance, ESF NIU loopback commands
are transmitied on the data link so that there is zero chance that the
customer's own payload data will accidentaliy loop up the NIU.

SLC-86 is a framing format introduced by AT&T and later standardized .,
by Bellcore in TR-TSY-000008, Digital Interface between the SLC 98 Digital :
Loop Carrier System and a L.ocal Digital Switch. The framing is used on
AT&T's old SLC-96 product line. The framing supports a broad variety of
maintenance functions such as alarm transmission, automatic switching to
protection line, and far end loop back. SLC-96 framing is used on the DS 1
link in between the central office terminal and the remoie terminal.

PCM

Pulse Code Moduiation (PCM) is the technology that aliows a voice
conversation to be digitized and inseried on a T1 line. In a voice
conversation, there is a 4 kHz analog bandwidth that is fransmitted
through the network.

Through the Nyguist theorem, 8000 samples per second must be
taken in order fo achieve the 4000 kHz bandwidth requirement. As
shown in Figure 1.2.D, the analog signal is sampled at 125 micro
second intervals, 8000 times per second. Each sample is a measure-
ment of the voltage of the analog signal.

The voltage leve! is then converted to an 8-bit binary word. An 8-
bit word provides 256 different levels, which is not very many. To
produce a higher guality sound, a p-law transformation is used which
puts a constant dB level in between each voitage step. This creates
a nonlinear relationship between the pulse amplitude and the level
number, but it is more pleasing to the ear because it provides a more
constant signal to noise ratio at a wide range of volumes. Each 8-bit
word occupies cne channel in one frame. Because there are 24
channels available, up to 24 conversations can be carried on the T1
signal.
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Figure1.2.D PCM Sampling and p-Law Encoding

Switching

A basic understanding of switching is helpful when troubleshooting T1
problems. DS1, DS2, and D33 signals are plesiochronous; that is, they are
not frequency-locked with respect to each other. The DS2 and DS3
signals have stuff bits built intc the framing so that all signals can be
slipping with respect to each other and not cause any transmission
errors at all. The frequencies are only required o be about +/- 20 ppm
to +/- 50 ppm (parts per milion) of center frequency for error free
transmission.

Long after this digital plesiochronous {sometimes called asynchro-
nous) transmission technology was adopted, switches also began a
conversion from anhalog technology to a newer digital technology.
Unfortunately, the original DS1 framing concept never anticipated a
need 10 cross-connect DS0s directly from one DS1 to another DS1.
Unfortunaiely, this is exactly what happens inside a digital switch. A
call that comes in on one channel of one DS1 goes out on ancther
channel of ancther DS1.

8000 times per second, a swilch takes one received frame from
each of the [051s connected to it. It disassembles each frame into the
24 independent timeslots inside the frame. It iooks into its call map
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to see where each of the received timeslict bytes shouid be sent. Then it
sends each byte to the appropriate DS1 transmit port. Then it assembles
ail the bytes for each transmit D31, inserts any idle code on timeslots that
are not actively in the middle of a call, and inserts an appropriate framing
bit for the frame type being used. It next transmits each DS1 frame during
1/8000 of a second. There may be several 125 usec periods of delay for
a byte as it moves through the swiich.

Notall the DS1s will have the frames ending at exactly the same moment
intime. For this reason, the switch maintains a buffer for each transmitted
and received DS1 signal. kach buffer provides an elastic store of bits so
that the switch will aiways have bits available 1o transmit or receive at the
exact moment required.

All the DS1s must be received and transmitied at exactly the sarme
frequency; the frequency that the swiich is operating at. Any
received DS that is going too slowly will eventually run out of bits
in its buffer, because the switch is taking bits out of the buffer faster
than the buffer is being filled by the DS1. When the buffer becomes
emply, the switch must insert extra data in each of the timesiots that
are transmitted on the cross-connected channels. An error has now
occurred because what is transmitted is not the same as what is
received. Likewise, if any received DS1's frequency is higher than the
switch, sooner or later the receive buffer will overflow because biis
are coming in faster than they are being taken out. Once the buffer
overflows, some biis that are received will not be transmitted on the
cross-connected channel. An error has again occurred, this time
because some data has been lost.

The universal deployment of digital switches has resulted in a
massive effort to synchronize all DS1s so that errors will not occur in
switched circuits that use DS1 for transport.

Synchronization

051 circuits should be synchronized to avoid the switching problems
described in the previous paragraph. Miner frequency deviations will
cause only pops and crackles on a voice circuit. However, a data
circuit can be rendered virtually useless by the regular errors resuiting
from frequency slippage. if a DS1 should be slipping by more than 100
to 300 bps, then a digital switch may even put the DS1 out of service
and declare an alarm.

Complete synchronization is achieved only when all signals can
have their frequency traced back to the same clock. When a network
element is instatled, its timing relationship is one of the itemns thai needs 1o
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be enginesred. The relationship is usually one of master/slave. For
instance, if a PBX is connected to a centrat office switch via a T1 line,
chances are good that the central office switch is properly synchronized o
the network. Therefore, the D31 signal received by the PBX from the cantral
office will be synchronized to the network. Thus, the PBX should be satup
to be in slave timing moede, with the D51 signal received from the central
office used as the timing source. In turn, a D4 channel bhank that is
connected to the PBX should be slaved to the PBX. One possible
distribution of clock in the network is illustrated in Figure 1.2.E.

TOLL OFFICE
TOLL pS1
SWITCH MASTER
CENTRAL OFFICE S LAVE
CLASS 5
SWITCH (o2l
MASTER
CUSTOMER PREMISES
SLAVE
D51
PBX
MASTER
CUSTOMER PREMISES
SLAVE
ﬁéj o

Figure 1.2.E Timing Distribution

Note that a network element that is slave timed to another
network element may also be the master to other network elements
attached to it. Also note that slave timing is sometimes called locp
timing or receive timing - loop timing because the received timing is
lcoped out the transmitter, and receive timing because the received
signal is used for the timing source,

Another timing option is internal timing. The advantage of this is
that the element will always be able to generate a signal, no clock
signatl is required. Test sets doing acceptance testing are usually set
to internal timing. Note that internal timing is not acceptable when the test
set will be transmitting toward a switch for nx64 kbps testing when the
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switch is drawing its timing from something other than the test set. In this
case the test set should be joop fimed.

Supervision

Common T1 framing methods transmit supervisory information through
‘robbed bit" signaling. Every 6 frames, the least significant bit in the PCM
byte for every channel is “robbed” and is instead used to transmit signaling
information. In SF framing, bits in the sixth and twelfth frames are "robbed"
to form the A and B signaling bits for each channel. These bits are
interpreted according to the kind of circuit carried in the channel. For
instance, on an E&M circuit A= 0, B= 0 means that the circuit is idle, (the
user is on-hook). A = 1, B = 1 means that the circuit is seized (the user has
taken his phone off the hock).

With ESF framing, there are 24 frames grouped fogether with bit 8 of
each channelin frames 6, 12, 18, and 24 as the ABCD signafing bits. Most
ESF signaling is identical to SF signaling - the C and D bits are copies of the
A and B bits.

SLC-96 supervision is handled via the SLC-86 data link.

Addressing

Addressing is the process of sending a telephone subscriber address
for the purpose of setting up a call. The oldestaddressing technigue in use
today is pulse dialing. With pulse dialing, your phone goes on-hook and off-
hook 10 times per second in order to dial a given number. For example, to
dial a 7, you start out in the off-hook condition, then you go on-hook / off-
hook 7 times. This is the technique that old rotary dial phones use. This
addressing information is transmitted through a T1 line by toggiing the A
and B bits from the off-hook state to the on-hook state at a rate of 10 times
per second. This sort of addressing is now commonly used in switched 56
services,

MF, Mulli Frequency, is an addressing technique used for interof-
fice signaling in the telephone network. It uses a group of frequencies
in pairs to form a single address tone. In addition to supporting the
digits O through 9, MF offers many other control codes for specialized
network applications like billing, pay phones, etc.

DTMF, Duat Tone Multi Frequency, is the commonly used addressing
method on today's phenes. Like MF, it uses pairs of tones to send a digit.
Uniike MF, it uses two separate groups of tones. DTMF supports 16 digits,
0 through 9, #, *, and A through D.
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AlS and Yellow Alarms

in D1, anintermediate network element such as an M13 multiplex, tx1
DCS, or SONET mux, is supposed fransmit AIS downstream when it
receives a loss of signal. The DS1 AIS is an all 1s unframed signal. A
terminating network element like a D4 channel bank, PBX, central office
switch, or 1x0 DCS should send a yellow alarm back towards the ctherend
when it receives a loss of frame. Note that areceived AlS is a loss of frame.

Terminating elements also need to properly condition the DS0s that the

- D31 carries when the frame is lost. For instance, a D4 channel bank is

supposed to condition its channel cards to take them out of service and
fransmit an appropriate out-of-service signal to the low speed equipment
that is attached. See Figure 1.2.F for diagrams on how the AlS and yeliow
alarms are transmitted.

DS0
ALARM 04 | D81, vELLOW
CONDITIONING e L 055 OF FRAME

OR AlS
YELLOW ALARM TRANSMISSION
DSt
Loss CHANNELIZED DSt
OF > 1 M13 AlS M13 |—>AIS
SIGNAL
AIS TRANSMISSION

Figure 1,2.F AIS and Yellow Alarms

Loopbacks

Loopback testing lets you quickly verify the performance of a new DS1
circuit. It can also greatly speed the fault sectionalization process on a
circuit that is not working properly. Loopback capabilities are provided in

~- avariety of equipment - new central office repeaters, new regenerative line

repeaters, NiUs, CSUs, and M13 muliiplexes. The general characteristics
of these equipment have been discussed in the DS1 equipment section.
Figure 1.2.G shows the variety of loopback points available from the central
office during a fault sectionalization process.
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Figure 1.2.G DS1 Loopback Testing

End-to-end Performance Monitoring

End-to-end performance monitoring is made possible through ESF
framing and CSUs that support the Performance Report Message (PRM)
broadcast on the ESF Facility Data Link (FDL). This capability is specified
in ANSI T1.403.

With ESF performance monitoring, any CRC-8 error or bipoiar
violation that is received by the CSU is transmitied out towards the
other direction in the performance report message on the facility data link.
I that way, the end user or the various telephone companies that provide
transpori service can all have equal ability to see the quality to the end-to-
end transmission white the circuit is in-service. Before this capability was
available, the circuit would have o be taken out of service in order to
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measure the end-to-end transmission performance.

This new end-to-end performance monitoring capability gives the
customer a way to verify the quality of the service that the telephone
company is delivering. It also allows the telephone company {o set
up internal menitoring systems 1o report on the average grade of
service provided to customers. The telephone company may also
receive earty warning of some failures, i.e. those failures that are
preceded by a gradual pericd of deterioration. This early warning
could allow the telephone company to fix the problem before the
service is Jost.

End-to-end performance monitoring is illustrated in Figure 1.2.H.
In this figure, a fault on the transmission line induces repeated errors
on the service. The CSU at the end of the line sees the errors as CRC-
& errors and generates a performance report massage in the other
direction. The installed performance monitoring equipment in the
central office and the technician using her SunSet can both see the
message.

Central Office
DEX-
Zeﬂormance g
... Monitoring MON
[ Equipment ; oo B
I

Customer Premises

CRC Emor
Source

o
B

Figuret.2.H DS1 Performance Mcnitoring
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1.3 Circuit Troubleshooting and Fault Sectionalization

This section will help you find probiems on T1 and T3 circuits. First you will
get a checkiist on various problems that often happen with T1
circuits, Then you will see how the information you have learned
about errors and alarms bhelps you quickly find the problem.

Here is a checklist of items {o be checked on a T1 circuit:

- Is the circuit wired up properly? Check for loose wire wraps, bad
splices, connections to wrong pair, etc. '

- Are there any cable problems? For example, bridge taps, "wet' cable,
paper insulated cable, shorts, grounds.

- Is the cable T-screened? ldeal Tt transmission cables uses a screen
to separate the two directions of transmission to prevent cross
talk. Arethe T1sinthe screened cable properly separated into Transmit
and Receive binder groups?

- Has the circuit been connected through properly at all the offices
along iis route?

- Are Transmit and Receive backwards? A surprising number of
circuits get plugged in backwards. Try the other way.

- |s there any AMYB8ZS mismatch? AMI and BBZS line codes are
incompatible with each cther. Both ends of a T1 line must use the
same coding. If all ones works fine, QRS has errors, 3-in-24 will not
synchronize, its probably AMI/B8ZS mismatch.

- ls there a framing mismatch? Be sure the framing is the same on
both sides.

- Does the problem reappear when you drop the loopback? The
problem is probably with the equipment on the far side of the
ioopback.

Is the circuit connected to a switch or PBX? Look for freguency
rmismatch.

- Are D81 signals used throughout? Sometimes people plug DS1 into

DS1C by mistake, or other signal format incompatibility.

- Is there a double loopback? Sometimes 2 or more loopbacks of the
same type get installed where only 1 is expected. In this case a
double or triple loop may cccur on a loopback code, and the
loopdown code may have to be fransmitted 2 or more times before
all the loops come down.

- Is there a termination problem? All lines should have only 1 100 ohm
termination. Other terminations should be high impedance. if you're not
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sure, try TERM, BRIDGE, and MON.

- Is the level oo low? The received level should be at feast -15 dBdsx for
most equipment. Line repeaters and your test set work to -35 dBdsx.

- Isthere a frequency synchronization problem? See the discussion in this

chapter.

Is there a cross-talk problem? If the signal level is lower than -12

dB, anocther signal could be cross-talking onto the received T1 line.

Are repeaters installed? Are they at the right spacing?

ts there a span powering problem? 60 mA span power needs to be

delivered to all repeaters on the span, all repeaters shouid have their
power switches properly set to LOOP or THRU. The central office
automatic span powering repeater shouid be delivering the proper
voltage to power the span. All the repeaters before the farthest
one away from the central office should be set to THRU. The
farthest repeater or the NIU should be set to LOOP. Too many repeaters
will overload the caniral office repeater.

- Is the NIU span powered? Is that span power provided?

- Is the centrai office repeater transmitting a 6V signal that is not being
padded to 3V before it gets to the next equipment?

- Is the test cord broken or dirty? This can cause misleading test
results.

- Is the test set working properly? This can also cause confusion when
troubleshooting problems. A quick way to check the test set is to
loop the test cord from transmit to receive, checking both the cord
and the set at the same time. Common test set problems are
wrong termination (TERM, BRIDGE, DSXMON), wrong clock setting
(INTERNAL is right for most cases), wrong framing, wrong line
code, wrong Nx64 selection, and wrong fest pattern,

H

Fauit sectionalization :

Fault sectionalization techniques vary depending on whether the T1
circuit is in-service or out of service. If it is out of service, then you
start from the middle and loop back the circuit in each direction to see
which side has the problem. Then, vou go to the middie of the side
that has the problem and do another loopback in each direction. You
repeat this procedure until you find the problem. See Figure 1.2.G for
an illustration of the loopback test. This figure shows many of the loopbacks
that may be available in one direction from the central office. Note thatthere
also may be DS3 loopbacks available if the circuit is a DS3 circuit, or DS1
channel loopbacks may be available in higher order muitiplexes.
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if the circuit is in service, non-disruptive performance monitoring tech-
niques are used. Much can be learned simply by plugging into monitoring
jacks and observing the information. Be sure to piug into the moniior
jack for each direction and lock at the resufts.

The tfollowing paragraphs telt you what conclusions you can make
from various results ai different monitor points. In the accompanying
diagrams, a little SunSet T3 shows what abnormal conditions # is seeing
from its monitor point. In the diagrams, a triangie indicates a line impair-
ment that is causing steady or bursty errors. A loss of signal is indicated
by amissing signal arrow. If CRC is listed in the diagram, it will only be seen
if the circuit uses ESF framing. Likewise, if C-bit (parity) error is listed, this
is only found if C-bit parity framing is used.

Bipolar violations and Loss of Signal

DS1 or DS3 bipolar violations or loss of signat show that the fault is
relatively nearby. DS1 bipolar violations pass through line repeaters, office
repeaters and NIUs, but are stopped by muliiplexes, DCSs, switches,
signal format changes (i.e. from optical to electrical, or from radic to
electrical) and possibly CSUs. DS3 bipolar violations indicate the problem
is between the test set and nearest DS3 equipment, within a few hundred
feet,

The DS3 format only exists at interconnections between equipment.
Different formats are used for transmission over long distances. In
comparison, the D51 electrical signal cantransmitted through regenerative
line repeaters for hundreds of miles. Thus, a DS1 bipolar victation indicates
atransmission problem between the test set and the last multiptex, DCS, or
other element that stops BPVs. Figure 1.3 A illustrates the case.
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Figure 1.3.A BPVs and LOS in DS1 Fault Sectionalization

Frame Bit Errors, Bit Errors, CRC-6 Errors

These errors fravel with the DS1 or DS3 circuit for the entire length of the
circuit. They pass through higher order multiplexes. They also pass
through changes in line format from copper to fiber, fiber 1o radio,
etc. if these errors are found with bipolar violations, then the problem
is local. If these errors are found without bipolar violations, then the
problem is behind the last format change. Figure 1.3.B shows what
these errors mean when they are seen without BPVs.

Ch. 1 Tech Overview 1-23



‘EBE

CRC
TroublePoint W v 1 o7
Here or Here
DEX-1
- MON
ouT
M13 M13 N D4

D31 FBE, CRC
DS3 FBE, P-BIT, C-BIY

3x1

FIBER | bes

MUX

Figure 1.3.C FBE and C-bit in DS3 testing

AIS and Yellow Alarm _

AlS means thatthere is a problem on the line somewhere behind the last
muitiplex, DCS, fiber mux, or other device that repiaces a loss of signal with
AlS,

Yellow atarm means that the received signal has been lost at the
end of the line that generated the signal you are monitoring. When
you monitor the other direction, if the signal is framed, then the
problem must exist between you and the end of the line generating
the yellow. If the signal is unframed (for example AIS or loss of signal}
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the trouble is between you and the other end of the circuit.

Figures 1.3.0 shows how the AIS and Yellow alarms show up in DS1
fault sectionalization.

Loss of Signal
Here or Here

D5X1

/ \ — MON
s TN
YELLOW:[J k_,

A) Yeliow Alarm at DSX-1

AIS

Loss of Signal
Here or Here

\ AlS

M13[” w13

D4

B) AIS at DSX-1

Figure 1.3.D0 DS1 Yellow and AlS
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Figure 1.3.E DS3 Yellow and AIS

FEBE or ESF PRM Errors

Both of these indicate that errors are being received atthe end of the line
that is generating these messages. If you see no errors on the other
direction of the line being monitored, then the problem exists between you
and the end generating the FEBE or PRM error messages. If the other
side shows BPVs, CRC-6, frame or cther errors, then the problem
exists between you and the end of the circuit that is not generating
the FEBE or PRM error messages.

If you are monitoring a DS1 circuitfrom a DS3 access point, and you see
both DS2 FEBEs and DS1 PRM errors, then the problem exists before the
end of the DS3. If you are on a C-bit parity framed DS3 monitoring a DS1,
and you see ESF PRM errors, but you do not see FEBEs, then the problem
exists in-between the side of the circuit generating the ESF PRMs and the
end of the DS3 mux.

Fgures 1.3.F and G show a typical example of a network fault leading
to this indication.
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1.4 ISDN Technology Overview
1.4.1 Introduction

ISDN (Integrated Services Digital Network) was conceived 1o provide

digital services to end users using regutar phone lines. Specifically, ISDN

targets both residential as well as business customers. Two configurations
were designed, 2B+D for BRI (Basic Rate Interface) and 23B+D for high
speed PRI{Primary Rate). CachBchannel has 64 kbps availability for voice
ar data transport. The D channel is used for signaling and data communi-
cation; its capacity for BRI and PRI are 16 kbps and 64 kbps respectively.

Using ISDN, users can transport data at a higher rate in addition to
utilizing a variety of new services such as Group IV FAX and personal
digitized video communication.

1.4.2 ISDN Network Architecture

ISDN provides complete digital capabiiities. In accordance with Figure
1.4 A, an ISDN user can access the following services using an ISDN TE
{Terminal Equipment);

* Packet-switched data
e Circuit-switched data
Circuit-switched voice
» Commcen Channel Signaling
User-to-user signaling

1.4.3 ISDN Protocol

The D channel provides the signaling for all the B channel connections,
theretore, the ISDN protocol is mainly concerned with the first 3 layers of the
D channet signaling. However, there are occasions in which the B channel
is connected to a packetized network, and it can provide its own signaling.

The signaling at the Data Link iayer is called LAP-B {Link Access
Protocol Balanced) and LAP-D respectively. Referring to Figure 1.4B, here
are the different layers of the protocol:
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Layer 1 (1,430, 1.431)

The ISDN physical layer functions are listed below:

¢ Encoding of digital data for transmission across the interface,

* Full-duplex transmission of B-channel data.

» Full-duplex transmission of D-channel data

e Multiptexing of channels to form basic or primary access transmis-
sion structure.

e Activation and deactivation of physical circuit.

¢ Termina!l identification.

« fFaulty terminal isolation.

* D-channei contention access.

The lastfunction is needed when thare is a multipoint configuration for basic
access.

Cireuit-switched
Voice/Bata
15N 1SDN ISHN ISDN
Common channel
Signalling (S5¢#7)
User-io-user
Signalling

Figure 1.4.A ISDN architecture
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Application
. End-to-
Presentation
to end user
Session signalling
Transport
Call controli ~ X.25 (Fusther X.25
Network 1451  iPacketlevel] stedy) Packet leve]
i X.25
Data Link LAP-D (L441) LAP-B
Physical Layer § (E.430, 1431)
5 Circuit Leased Packet
Signal Packet | Telemetry switching |  circuit switching
D Channel B Channel

Figure 1.4.B ISDN Protocol Architecture

Layer 2 LAP-D (1.441)
The purpose of LAP-D is to convey user information between layer 3
entities across ISDN using the D-channel. The LAP-D service will support:
» Multiple terminals ai the user-network installation.
» Multipie layer 3 entities.

The LAP-D standard provides two forms of service to LAP-D users; the
unacknowledged and the acknowledged information transfer services.
Their characteristics are described as follows:

= Unacknowledged operation: Layer 3 information is transferred in
unnumbered frames. Error detection is used to discard damaged
frames, but there is ne error conirol or flow control.

* Acknowledged operation: Layer 3 information is transferred in frames
that include sequence numbers and that are acknowledged. Error
control and flow control procedures are included in the protocol.
This type is also referred to in the standard as multiple-frame
operaton.
These two types of operation may coexist on a single [ channet.
With the acknowledged operation, it is possible to simultaneously
support multiple logical LAP-D connections. This is analogous to the
abliity in X.25 level 3 io support multiple virtual circuits.
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Layer 3

For call corirof signalling, the D-channel layer 3 interface is defined in
Recommendaticns [.450 and 1.451. It specifies the procedures for estab-
lishing connections onthe B channels that share the same interface to [ISDN
as the [J channel. it also provides user-to-user control sigralling over the
D channel.

As mentioned before, packet switching signalling is also available
using X.25 layer 3 protocol. This is the same for using B channel
packet switching service.

Layer 3 provides higher layer information for supporting various 1SDN
functions. Two basic types of user terminals are supported by 1SDN:
functional and stimulus. Functional terminals are considered to be intelli-
gent devices and can employ the full range of 1.451 messages and
parameters for call control.  All signalling information is sent in a single
control message (en bloc sending). Stimulus terminals are devices
with a rudimentary signalling capability. A simple digital telephone is
an example of a stimulus terminal.

1.4.4 ISDN Messages and their Functionalities

The message structure is shown below in Figure 1.5.A. Thereisan 8 bit
flag at the end of each frame. Sixteen bits are used as the frame check
sequence. The Address Field, Control Field, and information Field are
explained on the next page.
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Figure 1.5.A ISDN Frame Structure

Address Field _

Address is composed of the TEl (Terminal Endpoint identifier) and SAP}
(Service Access Point Identifier). The TEI identifies the user device. SAP!
identifies alayer 3 user of LAP-D, and thus corresponds to a tayer 3 protocol
entity within a user device. Four values have been assigned. A SAP| of 0
is used for call contro! procedures for managing B channel circuits; the
vaiue 16 is reserved for packet-mode communication on the D channel
using X.25 level 3; and a value of 63 is used for the exchange of layer 2
management information. Value 1 is for packet-mode communication
using 1.451. This could be used for user-user signalling. The combination
of TEl and SAPI is referred to as DLCI (Data Link Connection Identifier). At
any one time, LAP-D may maintain multiple logical connections, each with
a unique DLCL

Controtl field

LAP-D defines three types of frames, each with a different control field
format. Information transfer frames {I-frames) carry the data to be transmit-
ted forthe user. Additionally, flow and error control data, using the go-back-
N ARQ (Automatic Repeat Request) mechanism), are piggybacked on an
information frame. Supervisory frames (S-frames) provide the ARQ mecha-
nism when piggybacking is not used. Unnumbered frames (U-frares)
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provide supplemental fink control functions and are aisc used {0 support
unacknowtedged operation.

Al ofthe control field formats contain the pollffinal bit (P/F). Incommand
framas, itis referred to as the P bit, and is setto 1 to solicit {poll) a response
frame from the peer LAP-D entity. In response frames, it is referred to as
the F bit, and is setto 1 toindicate the response frame transmitted as aresult
of a soliciting command.

Information Fieid

The information field is present only in -frames and some unnumbered
frames. In the case of both controt signalling and packet information,
maximum length is 260 octets.

The information field contains the message type and parameters.
For exampie, the SETUP message is used to set up a call. It contains
the bearer capability, originating and destination addresses, transit
network selection and other pertineni data.

Layer 3 information is used for intra, as well as interexchange calls using
SS#Y.
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2.0 E1 Technology

2.1 Introduction

This section will discuss sampling a signal, converting the information
into a bitstream, and dividing the bitstream into channels. This allows us to
transmit data from a variety of sources simultaneously, and we can encode
the data stream 1o detect errors and avoid physical problems with the
transmission equipment.

2.2 Technical Standards

E1 transmission technoiogy is defined by a number of technology
standards. Having E1 transmissions conform to these standards allows
equipment designers and service providers to ensure that various pieces
of equipment are compatible, and that networks operate in a predictable,
reliable manner.

The following standards cover many of the important aspects of E1
transmission technology:

» [TU-T 3.703 Physical/felectrical characteristics of interfaces

* [TU-T G.704 Synchronous frame structures

* ITU-T G.706 Frame alignment and CRC

* [TU-T (G.821 Error performance of an international connection

* [TU-T G.826 Error performance parameters and objectives for interna-
tional, constant bit rate digital paths at or above the primary rate
(revised drafi, 7/95)

* [TU-T M.550/M.2100 Bringing an international connection into service

Consult these standards when you need detailed information on par-
ticular aspects of E1 transmission technoiogy.
2.3 Basic Definitions

Binary Data: A signal which has been converted into aformat ofOs and 1s.

Bit Stream: Binary Data which has been placed in a sequence at a fixed
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rate.

Channel: A single portion of the bit strearn which is avaitable for commu-
nication.

2.4 Converting a Voice Signal

To transmit voice in a digital medium such as a 2.048 Mbps line, we first
need to encode the analog voice signal in a binary format, then convert it
to a bit stream suitable for digital fransmission.

This can be achieved through Pulse Code Modulation. Refer 1o Figure
24A
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Figure 2.4.A Converting a Voice Signal

The Nyquist theorem requires that the signal be sampled at twice the
signal's maximum frequency in order for it to be reproduced without a loss
of information. For voice signals, a maximum frequency of 4000 Hz
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provides adequate clarity while conserving transmission bandwidth, Thus,
we must sample our 4000 Hz voice signal at a frequency of 8000 Hz (8000
samples/second).

The amplitude of the analog voice signal is sampled 8000 times per
second. Each amplitude value is expressed as an 8-bitcode "'word". These
8-bit words occurring 8000 times per second form a 64 Khps digital bit
stream,

The 8-bit code word is formed by comparing the amplitude of the analog
sample to a "companding characteristic’. The companding characteristic
is a formula which translates the amplitudes of the samples into the 8-bit
code words. Internationally, a companding characteristic known as *A-iaw"
is used. The purpose of A-law is to provide optimum signal to noise
performance over a wide range of transmission levels. Linear encoding
provides a poorer signal to noise ratio at the -20 dB level typical of speech.
InNorth America, the encoding is done according to the Mu-faw. Therefore,
the companding iaw used for encoding the voice signal must match that for
decoding, for distortion-free transmission.

2.5 2.048 Mbps Data Rate

The E1 signal (bitstream) is transmitted at a rate of 2.048 Mbps (2 048 000
bits per second). This transmission rate is achieved by multiplexing 32
individual 64 Kbps bitstreams:

64 Kbps/Channel
x 32 Channels = 2048 Khps =
2.048 Mbps

This 2.048 Mbps signal is the overall E1 transmission rate.
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2.6 Line Coding

Two types of line coding are used in atypical £E1 network: AMior HDB3.

2.6.1 AMI

This is the simpler of the two line coding formats. AMI stands for
Alternate Mark Inversion, and is used to represent successive 1's values in
a bitstream with alternating positive and negative pulses. Refer o Figure
2.8.A. AMlis notused in most 2.048 Mbps transmission because synchro-
nization loss may occur during long strings of data zeros.

237V 7
e AMI T g i
violation

ov

b
violation

w237V

Figure 2.6.A AMI Coding

2.6.2 HDB3

The HDB3 line coding format was adopted in order to eliminate these
synchronization problems, by increasing the number of transitions even
during a long string of zeros.

inthe HDB3 format, a string of four consecutive zeros is substituted with
a string of pulses containing an intentional bipolar violation. As the far end
aquipment receives the E1 signal, it examines the bit stream for these
intentional bipolar code violations. It will then exiract the code and
reconstruct the original data. The HDB3 code substitutions provide high
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pulse density so that the receiving equipment is able to maintain synchre-
nization with the received signai.

The 2.048 Mbps transmission almost always uses HDB3 coding.
The SunSet 13 is configured to detect the HDB3 substitution codes
generated by older network equipment, even if they don't correspond
exactly 1o current HDB3 standards. For instance, if an even code is used
where an odd code should have been used, the SunSet T3 will still record
four Os.

287V

o
time

-2.37v-

Figure 2.6.8 HDB3 Line Coding

General rules apply to the substitutions. The particular substitution
made is governed by the polarity of the last inserted bit, as well as the
number of pulses following the previous violation bit. If there is an odd
number of pulses, 000V is substituted; the polarity of V is the same as that
of the bit immediately preceding it. If there is an even number of pulses,
BOOV is inserted: the polarity of B is opposite 1o that of the bit immediately
preceding it and the polarity of V is the same as that of B. Refer to Figure
2.6.C to see the types of HDB3 zero substitution codes.
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Polarity of Pravious Pulse

Number of Pulses

{since last substitution] ] i ]

Even 1 ﬂ

{Substitute BOCV) J i

Odd
(Substitule GOOV)

Figure 2.6.C HDB3 Encoding

2.7 Signal Levels & Impedances

Once a signal has been encoded inte a binary format and assembled
into a bit stream, the pulses in the bit stream are converted to voltage levels
sultable for E1 transmission.

Referring to Figure 2.6.A, we see that a typical signal level for an E1
pulse with 75 ohrm impedance is either +2.37 volts/-2.37 volts (for a binary
"1" value) or O volts {for a binary '0" value). Actual signal values would
typically be +/- 0.237V.

Note the distinction between a logic puise and a signal pulse: the logic
pulse only indicates whether we have a 1" value or 2 "0" value. The signal
pulse is the actual electrical signal which is used on the E1 iine.

Ideally, each pulse transmitted would be perfectly symmetrical. How-
ever, in an actual situation, each pulse becomes slightly distorted when it
is generated and travels along the circuit. Refer to Figure 2.6.B. for the
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shapeof an“ideal” pulse versus. an aciual puise that would be encountered
on an E1 line.

AnE1 pulse may be required to conformto a standardized pulse shape.
This is often determined by comparing it to a specified "'mask”. A common
pulse mask is given by the ITU-T G.703 recommendation.

Note: For an £1 putse with 120 ohm impedance, the signal level is either .~

+/- 3 volts {for a binary "1 value) or 0 volts (for a binary "0" vaiue) with real
world values typically be +/- 10%.

Ideal Pulse Actual Pulse

Figure 2.7.A Puise Shape

2.8 2.048 Mbps Framing

E1 transmission utilizes two main types of framing: Frame Alignment
Signal (FAS) and MultifFrame Alignment Signal (MFAS). Framing is neces-
sary inorder for any equipment receiving the E1 signal to be abie to identify
and extract the individual channels. PCM-30 transmission systems use
MFAS framing along with the FAS framing. PCM-31 transmission systems
use only FAS framing.

2.8.1 Frame Alignment Signal (FAS)

The 2.048 Mbps frame consists of 32 individual time slots (numbered O-
31). As described previously, each time slot consists of an individual 64
Kbps channel of data.

In the FAS format, time slot O of every other frame is reserved for the
frame alignment signal (FAS) pattern. Alternate frames contain the FAS
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Distant Alarm indication bit and other bits reserved for National and
international use. Hence, we utilize 31 time siots into which we can place
data. Refer to Figure 2.8.A.

ONE 2.048 MBPS FRAME
|HMESLOT0} 1 | | 31
BITS
Even Frame:
Contains Frame Alignment | 1 [ 2| 3{4 |35 (6 |7 |8
Signal (FAS)
Elofol1 |1 (0|1 |1
Odd Frame:
Does Not Contain Frame E 1| A{ Sal Sa} Sa|Sa|Sa
Alignment Signal (NFAS)

Sa= Bit Reserved for National use

E= Brror Indication Bit

A=Remote Alarm {FAS Remote Alarm
Indicaiton)

Frame Alignment Signal = 0011011

8 bits per timeslot x 8000 frames per
second

= 2,048 Mbps transmission rate

Figure 2.8.A FAS framing format

2.8.2 MutltiFrame Alignment Signal (MFAS)

MFAS framing uses Channel-Associated Signalling {CAS) to transmit A/
B/C/D bit signalling information for each of 30 channels. This method uses
the 32 timeslot frame format with timeslot O for the FAS and timeslot 16 for
the MultiFrame Alignment Signal and the Channel Associated Signaling.
As shown below, it takes 16 frames to make up a MultiFrame.

When we transmit the MFAS multiframe, we assemble 16 FAS frames
together, dedicate timeslot 18 of the first frame to MFAS/NMFAS biis, then
dedicate timesiot 16 of the remaining 15 frares to A/B/C/D bits. Refer to
Figure 2.8.B.
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Frame O, timesiot 16: 8-bit MFAS signal

Frames 1-15, timeslot 16: (4 signalling bits/channel) x (30
channels) / (8 signaliing bits/frame timeslot 16) = 15
frames of timeslot 16 signalling

{mames | mamer | eeamez | maves [ Temavess |
R
I'rsul----!'zmsE ~.~.|'zs3|§ I'rsng,.ui'm;si ....fngxl i'rsa'.h,|'rs1r.i ....i'jsni
BITs BITS BITS

T2y} 4t 5 o6 7 ¥ t 2 6 7 4 1 2 3 4|5 & 7 ¥
ABC DABC D ABC DABC D

olo|ol of ¥ x x Channei 1| Chapmel 16 Chasnel 1S | Channel 30
S ST (15151 A3

Frame 0 TS186 bits: MFAS: 0000XYXX
Xz Spare Bits (=1, if not used)
Y= MFAS Remote Alarm (=1, if MFS Synchronization is lost)

Note:
1) Frames are fransmitted with 30 voice channels on
timesiots 1-15 and 17-31.
2) Timesiot 16 (TS16) contains A/B/C/D bits for signalling (CASS)
3) MFAS framing still includes the original FAS frames and the
FAS framing information,

Figure 2.8.B MFAS MultiFrame format

2.8.3 CRC-4 Error Checking with CRC-4 MultiFrame

A Cyclic Redundancy Check-4 (CRC-4) is often used in E1 fransmission
to identify possibie bit errors. CRC-4 allows us to detect errors within the
2.048 Mbps signal while it is in service.

The equipment which originates the E1 data calculates the CRC-4 bits
for one sub-muitiframe. Then it inseris the CRC-4 bits in the CRC-4
positions inthe next sub-multiframe. The receiving equipment performs the
reverse rathematical computation on the sub-multiframe. It examines the
CRC-4 bits which were transmitied in the next sub-muttiframe, then it
compares the transmitted CRC-4 bits to the calculated value. If there is a
discrepancy in the two values, a CRC-4 error is reported.

There is one major disadvantage of relying on CRC-4 errors to deter-
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mine the performance of an E1 circuit: each individuati CRC-4 arror does
notnecessarily correspond to a single bit error. Multiple bit errors within the
sarme sub-multiframe will lead to only one CRC-4 error for the block. Alsg,
it is possible that errors could occur such that the new CRC-4 bits are
calculated to be the same as the original CRC-4 bits.

Thus, CRC-4 error checking provides a most cenvenient method of
identifying bit errors within an in-service system, but provides only an
approximate measure of the circuit's true performance.

Consider the MFAS framing, illusirated in Figure 2.8.B. Each MFAS
frame can be divided into "sub-multiframes”. These are labeled SMF#1 and
SMF#2 and consist of 8 frames apiece. We associate 4 bits of CRC
information with each sub-multiframe. Refer to Figure 2.8.C for an illustra-
tion of the CRC-4 bits and their placement.

In this figure;
SMF#1 = Sub-Multiframe #1
SMF#2 = Sub-Multiframe #2
Sa = Spare bit reserved for National use
E = E-bit errors
A = Remote Alarm (FAS Remote Alarm Indication)
Frame Alignment Signal Pattern = 0011011
ct, c2, ¢3, cd = CRC bits
CRC-4 Frame Alignment signal = 001011

TIME SLOTO
Bits
Muliframe |Sub-Mutfreme (Frame#] b b0 b3 bitd  bits bis itz bitg |
¢ (] [+] [} 1 1 0 1 1
1 0 1 A Sad4 | Bab | Sab | 587 | Sas
SMF #1 2 o2 0 0 1 1 o] 1 1
3 Q 1 A Sa4 | Sas| Sas | Sa7 | Sa8
4 c3 0 0 1 1 4 1 1
b} 1 1 A Sa4 | Sab| Sa6 | Sa7 | Sas
6 od 0 o 1 1 4 1 1
z Q 1 A Sad.4.. Sakl. Sa6 | Sarz | Saf |
8 <1 o} o] 1 1 [+] 1 1
9 1 1 A Sa4 Sa5| Saé Sa¥| 5a8
10 | e2 4} 0 1 1 4 1
SMF #2 1 1 1 A Sas | Sa5| Sab Sa7 | Sas
12 | 23 [0} 0 1 1 |+ 1 ]
13 E 1 A Sa4 Sa5 | Sab Ba7| Sas
14 | ¢4 v} o 1 1 4] 1 1
15 | E 1 A Sa4 | Saf| Sab Sa7| Sa8

Figure 2.8.C CRC-4 Mubltiframe Format
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The CRC muitiframe is not aligned with MFAS timesiot 16 multiframe.

The CRC-4 bits are calculated for each sub-multiframe, buffered, then
inserted into the following sub-multiframe to be transmitted.
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1.0 Unpacking Procedure

Use the following procedure for unpacking and testing your new test set:
i 1) Remove the packing list from the shipping container.

2) Remove the test set and accessories from the shipping container.

3) Ingpect all parts and immediately report any damage to the carrier and
1o Sunrise Telecom.

4) Verify that all parts specified on the packing list were received.

5) Complete the Warranty Registration Card and return it immediately to
Sunrise Telecom.

NOTE: Sunrise Telecom must receive your warranty registration
card in order to provide you with updated SunWare releases

6) Ensure the SunWare cartridge is fully seated in its slot. Refer to Figure
1.A.

Ch. 2 Initial Sewp  2-1

www.valuetronics.com



Make mwre the SunWare car.
mdga 15 pushad in fush weth
the Top of the ejector button,

Figure 1.A
SunWare cartridge instaliation

7) Plug the $5138,120 VAC - 240 VAC AC Battery Charger into an
appropriate AC wall outlet:

8) If you choose o instail the instrument Stand, refer to Figure 1.B.

NOTE: If you plan to use the SunSet with its optional Protective
Jacket (85123}, then do not install the Instrument Stand.

To install the instrument stand, use this procedure:

a) Remove the two center screws from the rear of the test set. (Save
these screws should you decide 1o remove the stand at a later date).

b} Remove the two bottom screws from the rear of the test set. These
screws are slightly longer than the onesremovedin step 1)} Save both
of these screws for step e} below.

¢} Fit the [nstrument Stand onto the back of the test set.

d} Use the two long screws {provided with the Instrument Stand) to
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screw the Instrument Stand onto the test set at the two bottom
positions.

a) Use the screws saved from step b) to screw the Instrument Stand onto
the test set at the two center positions.

© ® ©
o
botiom
@ O SCIEwW bottorn
/ \\(_'"—ﬁ/ J\ © Q screw
Center
Center Serew
Screw
Bottorr o « | Bottom
T NE— 1"sorew| »  se—— e | 1" screw
A) SunSet before stand installation B) SunSet after stand installation
Figure 1.B

instrument Stand instaliation
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9) Swiich the set on and verify that it passes the SELF TEST. If the test set
does not turn on immediately, it may need to charge for up to 5 minutes
before it can run.

10) Charge the unit for at least one hour before its first use. Or, leave the
AC Battery Charger plugged in while operating the set.

NOTE: Each SunWare cartridge is mated to a single SunSet. If your
SunSet does not start properly, verify that the Serial Number
printed on the SunWare Cartridge matches the Serial Number on
the back of your test set. .

When ordering SunWare upgrades, be sure to specify the Serial Number
of the test set into which the new cartridge will be installad.

2.0 Checkout Procedure
1) Plug in the appropriate AC Charger.

WARNING: Be sure to use only the SunSet charger for the SunSet T3.
Use only the Printer Charger for the Printer. improper use of any
charger may damage your test set, the printer, or the chargers, and
will invalidate your warranty.

2) Connect a single-bantam to single-bantam cord from the DS1 TX to RX
jack. Connect a WECO 440A to 440A coaxial cord from the DS3 TX to
RX. You will receive the signals you transmit.

3) Turnthe POWER on. Observe the SELF TEST. Ensure that the LEDs light
properly. Ensure when it say SELF TEST COMPLETE, that NO ERRORS
are listed. [f any errors are listed, contact Sunrise Telecom Customer
Service at (408} 360-2200 for further assistance.

4) Press the LIGHT key to turn on the system backlight. Adjust the screen
contrast by adjusting the contrast control on the left side of the test set.

5) Use the Down Arrow key on the keypad to highlight the OTHER
FEATURES itemn. Press the ENTER key. Press the Down Arrow key until
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you have highlighted the FACTORY DEFAULTS item; press ENTER.
Press ENTER when you see the warning message.

6) Press ESCAPE to return to the SunSet T3-MAIN MENU. Using the Up

Arrow key, ENTER the SET UP INTERFACE menu item.

7) Notice how the screen is divided into a DS3 side and a D51 (E1) side.

Press the GRAPHIC key and study the graphic screen. The screen is
also divided intc a DS3 side and a DS1 side. The DS3 and DS1
connectors are Hlustrated with blocks. Lines connecting the blocks
indicate the specific ChanDS33 (channelized D83) configuration which
has been chosen.

The R is the point at which the MEASUREMENT RESULTS are being
performed on the received signal. The T is the Transmitted pattern. In
this case, a pattern is being transmitted on a single DS1 channel. This
channel number is given at the bottom of the screen. The Ais a "keep
Alive" signal for the remaining 27 channeis not carrying the test pattern.
For ChanD8S3 configurations, a MUX will appear in the center of the
screen. This illustrates the muitiplexing of 28 DS1s into a single DS3
signal. The TDS1 signal represents one of the 28 DS1's which are being
transmitted out the DS3 TX jack.

8) Observe the circuit status information provided at the botiom of the

screen. Depending on your configuration, information is provided for
DS3 framing, transmitted/received test patterns, DS1 framing and the
transmitted/received DS1 of interest. The GRAPHIC screen also pro-
vides information on how the test set ports have been physically
configured. Note the transmit and receive DSX leveis given on the DS3
side, and the 0 dB Line Build Out and TERMinated access mode
provided on the D31 side.

9) Retate the information on the GRAPHIC screen to the LEDs at the top of

the test set. These dual-color lights are divided into DS3 LEDs, DS1/E1
LEDs and common LEDs. By examining the status of these LEDs, you
will be able to determine the condition of your circuit at a DS3, DS2 and
DS1/E1 level, at a glance.

10) Unplug one end of the coaxial cable. Notice that the green LEDs have

now turned red. This indicates a continuous error or alarm condition.

11) Reconnect the coaxial cable and observe that the LEDs return to their
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original color, then begin to flash. This flashing indicates a "history”
condition. ifyou had beguntesting a circuitand then left the test set, you
would notice the flashing when you returned. This HISTORY alerts you
to problems with the circuit. Press the HISTORY key tc stop the flashing.

12) Press ESCAPE twice to return to the MAIN MENU,

13)Withthe cursor atthe SET UPINTERFACE item, press ENTER. The TEST
MODE item should be highlighted. The choices available for this item:
DS1 (F1), D83 (F2), ChanDS3 (F3), DS3/E1(more, F1), E1 (More, F2).
These appear on the bottom line of the screen, and are selected by
pressing the appropriate F-key(s).

14} Press the F1 key to configure the test set for D31 testing. The screen
will provide you with the appropriate DS1 setup items. The cursor will
automatically advance 1o the next setup parameter, and the choices
(bottom line of the display) for this setup parameter are updated
accordingly. For the FRAME type, select ESF (F3).

15) Press the GRAPHIC key. The graphic has been updated to reflect a
DS1-only configuration. In the future, use the graphic to help you
understand the various SET UP INTERFACE options available 1o you.
Make your selections, then verify your configuration with the GRAPHIC
screen.

16) Press ESCAPE twice to return to the MAIN MENU. Highlight the LOOP
BACK CONTROL item and press ENTER. Note the available choices.
051 LOOPBACK is provided for DS1-only loopback devices, while the
B83/DS1 selections are available for looping DS3 devices. Some
options are available only with ¢certain SET UP INTERFACE configura-
fions.

17} ENTER the DS1 LOOPBACK item. Select LOOP-UP (F1)for the MODE.
The test set will begin the loop up procedure.

18} The test set will indicate that a preexisting loop condition exists. This
opccurs because we have looped the D31 TX 1o RX.

19) Press the ESCAPE key untit you have returned to the MAIN MENU. If
you ever becomne lost within sub-menus or setup screens, pressing the
ESCAPE key a number of times will ailways return you to the MAIN
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MENU.

20} Selectthe SEND TEST PATTERN item. Observe the available patterns.
Use the arrow keys to cursor over 1o the pattern which you wish fo
transmit. As you highlight the new pattern, the test set immediately
begins to transmit it. Select the QRS pattemn,

21}Return to the MAIN MENU. Select MEASUREMENT RESULTS. Usethe
PAGE-UP (F1) and PAGE-DN (F2} keys 1o view the available resuits.
Verify that the correct voitage leveis are present on the test set's
received signal.

22} Page down to the G.821 MEASUREMENT screen. Press the ERR INJ
key. The D51 ERRORS LED lights continuously, then begins 1o flash.
Observe the number of BIT errors which you have just injected. RE-
START the measurement process using the F3 {RESTART) key. The
counters will reset.

23) Returntothe MAIN MENU. Select OTHER MEASUREMENTS. Enterthe
VIEW RECEIVED DATA item. Observe the T1 proiocol display. The T1
signal is broken down into timeslots, and by using the PAUSE (F1) key,
the live data can be trapped. Use the PAGE-UP and PAGE-DN keys to
view all 32 pages of trapped data.

24} Return to the MAIN MENU, Select OTHER FEATURES. Maost of the test
set's configuration information is set here.

25) Return to the MAIN MENU. Select VOICE FREQUENCY FUNCTIONS,
Note the placement of the test set's volume controls in the center of the
keypad.

26) Select the VF MEASUREMENTS itermn. Here you may select the VF

~ channelof interest, send atestione at a certain frequency and level, and

control the channel's supervision bits. Measurement resuits are pro-
vided in the lower portion of the screen.

27) Enable the test tone by cursoring down to the INSERT TYPE item, then
pressing the F2 (TONE) key. Cursor down to the TONE FREQ item and
select a 404 Hz tone. Cursor down to the TONE | EVEL item and select
-13 dBm. Using the VOL UP and VOL DN keypad keys, verify proper
volume control and speaker operation. Verify that the received tone
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frequency and level are correct.

28) Disable the testione by pressing the TALK (F1) key. Turnup the volume
using the VOL UP key. Verify proper microphone operation by speaking
into the microphone at the bottomn of the keypad. You should be able to
hear yourself on the speaker at the {op of the unit. e

29) Press ESCAPE toreturntothe VOICE FREQUENCY FUNCTIONS menu.
Enter VIEW SUPERVISION. Verify the A/B/C/D bit supervision display
for all 24 channels. Press ESCAPE.

30) Enter the DIAL/SPRVIS SETUP item. Observe the various ways inwhich
the VF dialing and signaling items may be configured. Pressthe Up and
Down arrow keys to view the avaitable options. Press ESCAPE.

31} Enter the PLACE/RECEIVE CALLS item. Using the F2 (DTMF) key,
select the method of dialing. Press and release the SHIFT-lock key.
Observe the SHIFT indicator in the upper left-hand carner of the screen.
Cursor down to the NUMBER item, and enter the numbers 4083638000
from the keypad. Press and release the SHIFT-lock key. Verify that the
SHIFT indicator has disappeared. Press ENTER to dial the number.
Verity that you hear it. If you don't, adjust the volume control (center of
the keypad), then try dialing again.

32) Enter the NOISE MEASUREMENT item from the MAINMENU, Pressthe
F1 key to analyze the Signal/Noise ratio on the line. The results will be
continuously updated. Select other resuits by using the F-keys. Press
ESCAPE.

33) Enter the MF/DTMF/DP ANALYSIS item. You may select the type of
digits to decode by specifying the TONE TYPE. Press the Down arrow
key to see the supervision which you may place on the line before the
analysis occurs. Press ENTER. If you were receiving digits, they wouid
now appear. After all of the digits are received, you may press the F1
(ANALYZE) key to perform an analysis on each of the received digits.
Press ESCAPE until you have returned o the MAIN MENL.

34) Enter the CSU/NI EMULATION item, Most of the LEDs will light as red.
I you were connected o the circuit as a CSU or NIU, the LEDs would
fight green and you would observe error counts on the right-hand side
of the screen. Observe the choices available for the LOCCMD (locat

2-8 SunSet ’re@ Version 2.64

www.valuetronics.com



www.valuetronics.com

command} and TYPE items. As the test set is looped up or down, the
graphic will update. Press ESCAPE.

35) ENTER the DATA LINK CONTROL item. Data link control is available
for both ESF and SLC-96 framing types. The ESF and SLC-96 datalink
menu itermns vary stightly, Enter MONITOR T1.403 PRM. You wili be able
to view the end-to-end performance information which is passed across
the datalink. Press ESCAPE.

38) ENTER the MONITOR 11.403 BOM. This itern aliows you to view the
controlmessages as they are appearingon the datalink. Press ESCAPE.

37) ENTER the SEND T1.403 PRM. Here you can transmit performance
information across the datalink. Press ESCAPE.

38) ENTER the SEND 71,403 BOM. This item allows you to transmit
messages across the datalink. Choose from the available messages by
using the F-keys. if you wish to transmit any other message, use the
SHIFT-lock key to enter the message directly from the keypad, then
press ENTER to begin transmitting the message. To specify the number
of times the message is 10 be transmitted, use the Down arrow key to
access REPETITION. Select from NUMBER (F1) or CONTINU (F2). f
NUMBER is selected, enter the number directly from the keypad using
the SHIFT-lock key, then press ENTER to transmit the message.

39) Press ESCAPE to return to the MAIN MENU. ENTER the SET UP
INTERFACE item. Select DS3 (F2) for the TEST MODE. Configure the
DS3 FRAME item for C-BIT (F2). Confirm your settings with the
GRAPHIC screen and the LEDs. Press ESCAPE until you have returned
to the MAIN MENU.

40) ENTER the MEASUREMENT RESULTS menu. Using the PAGE-UP (F1)
and PAGE-DN (F2) keys, view the pages of available DS3 results. Press
the RESTART (F3) key to restart the measurements. Using the ERR INJ
key, inject some error into the DS3 signal. Confirm the type and guantity
of errors received. Press ESCAPE 1o return 1o the MAIN MENU.

41) ENTER the DATA LINK CONTROL menu. Examine both the MONITOR
DS3 FEAC and SEND DS3 FEAC items. They are similar to their DS
equivalents. When you are finished, press ESCAPE to return to the MAIN
MENLL
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42) Enter the DS3 C-BIT MONITOR item. QObserve the c-bits for each
subframe. Escape to the MAIN MENU.

43) The check out procedure is now complete. If you have any questions
or if any of the verification steps have failed, please read your User's
Manual. Ifthere s stilla problem, please call Sunrise Telecom Customer
Service at (408) 363-8000.
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1.0 Front View Description

See Figure 1.Afor the front view of the T3, $830C, and Figure 1.Bfor the T3,
S55300e.
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1.1 Keys
Refer to Figures 1.A or B, for front pansl keys and other features.

Most SunSet keys perform two separate operations. The white label
above the key indicates what function will be performedif the key is pressed
by itself. The orange label below the key shows what function will be
performead if the SHIFT-lock key is pressed first.

The SHIFT-lock key should not be pressed at the same time ancther key
is pressed. Instead, the SHIFT-lock key should be pressed and then
released. ASHIFT indicater will appear inthe upper lefi-hand corner of the
screen. Any other key can now be pressed, and the test set will perform
the function indicated by the orange label.

If the keys are not behaving as expected, check the SHIFT indicator. if
the SHIFT indicator displays the wrong shift status, simply press the SHIFT-
fock key again.

1.1.1 White Labels

F1, F2, F3, F4

These keys are used to select choices F1 through F4 shown at the bottom
of the LCD display. In Figure 1.A, F1 would be used to select PAUSE, F2
to select PAGE-DN, F3 to select PAGE-UP, and ¥4 to select STORE.

RESYNC

The RESYNC key will force the test set to search for frame alignment,
coding, and all known test patterns (including user-defined patterns).
Pressing the RESYNC will automatically cause the MEASUREMENT RE-
SULTS to be restarted. In VIEW RECEIVED DATA, VOICE FREQUENCY
FUNCTIONS, and CSU/NI EMULATION the PAT SYNC light will go out. In
these menus the RESYNC key will have no effect.

LIGHT

The backLIGHT key is used to switch the system backLIGHT off and on.
Keeping the backLIGHT off when it is not needed will aliow the test set to
maintain its battery charge approximately 20% longer.

The test set's backLIGHT has a programmable timer for automatic shut-
off. This timer can be set from 1 to 99 minutes, or disabled compietely. The
backLIGHT timer is set in OTHER FEATURES, GENERAL CONFIG, BACK
LIGHT.
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GRAPHIC

The GRAPHIC key displays a picture of the current test set configuration
and status. After graphically viewing the configuration, you may return to
your previous location by pressing either GRAPHIC, ESCAPE, or ENTER.

Here is an explanation of the various items shown on the GRAPHIC
screen in Figure 1.1.A. The GRAPHIC screen is useful in verifying that the
SET UP INTERFACE configuration is correct for the circuit under test.

Access to the GRAPHIC screen is provided by the GRAPHIC key on the
keypad. Access to this screen is available from most of the screens in the
test set. Press the GRAPHIC key o view the GRAPHIC screen. Press the
GRAPHIC key again to return to your previous screen.

Tounderstand each of the test set's SET UP INTERFACE configurations,
it is useful to select the SET UP INTERFACE item, then alter the setup
parameters while checking each new configuration with the GRAPHIC
screen. With each new configuration, the GRAPHIC will update accord-

ingly.
04:10:32
Chanls3
3R/ 1w
DS3port / DSlport
= (73]
DS;D — ER] 6 4B
4—-{ Tx § @ Ex [
DSX ~_F DTERM
MUX
PS3xme: M13 DS1xmt: ESF
PATXmt: QRS DS1#:1 Tx/1 Rx
PATrcv: QRS

Figure 1.1.A GRAPHIC Screen

ChanDS3: Indicates that the test set has been configured for a combination
DS3/DS1 mode.

3Rx/1Tx: Indicates the specific DS3/1 configuration selected. In Figure
1.1.A, the test set is:

* Transmitting a DS1 signal from its DS1 TX jack

» Muitiplexing the signal it receives on its 381 BX jack with 27 other DS1
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signals. In the illustration, the 27 other DS1 signais contain an AIS
pattern
» Transmitting the resulting DS3 signal out its DS3 TX jack
* Receiving a DS3 signal from its DS3 Rx connector
= De-multiplexing the received DS3 signal into 28 separate D51 signals
» Performing measurements on the selected RX D81 signal.

DS3port: Represents the tesi set's DS3 port. The twoe WECO connectors
on this port are represented with biocks.

DS1/E1port: Represents the test set's DS1/E1 port. The two bantam
iacks on this port are represented with blocks.

MUX: Refers to the test set's internal multiplexer. The test set is
multiplexing 28 DS1 signals into a single DS3 signal in Figure 1.1.A. The
MUX will only be displayed in a ChanDS3 test mode.

T: Represents the test set’s Transmitter. In Figure 1.1.A, the test setis
transmitting the selected (GRS test pattern on channel 1, through the
DS1 Tx port.

H: Represents the test set's Receiver. in Figure 1.1.A, the test set is
receiving the selected QRS test pattern at a DS1 level, after it has been
de-muitiplexed from the DS3 Rx port.

A: This is a keep alive signal (AlS). In this configuration, it is transmitted
on the 27 D81 channels not carrying the test pattern.

DSX: indicates that DSX Tx and Rx signal levels have been selected for
the DS3 port.

TERM: Indicates that a TERMinated DS1 configuration has been se-
lected.

0dB: Indicates that an LBO (Line Build Out) of 0 dB has been selected
on the BDS1 Tx port.

PATxmt: Indicates the test pattern which is currently being transmitted.

PATrev: Indicates the test pattern which is currently being received.
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DS 1xmt: Indicates what type of DS1 framing the test set is transmitting.
DS3xmt: Indicates what type of DS3 framing the test set is transmitting.

DS1#: Indicates on which DS1 channels the test pattern is being
fransmitted, and on which DS1 ¢channel the measurement results are
being performed. InFigure 1.1.A, channel 1is being used for both DS1
Tx and Rx,

ERR INJ

The ERRor INJect key is used to inject errors into the test set's transmitted
signal. Errors will be injected according to the current setting in OTHER
FEATURES, ERROR INJECTION. If the error injection MODE is RATE, then
errors will injected at your specified rate when you press the ERR INJ key.
During a RATE error injection, an ERINJ indicator will appear at the top of
the LCD display.

AUTO

Pressing the AUTO key will force the test set to resynchronize on the
received framing, line coding, and test pattern. After the test set has
reported an unframed signaj or LIVE data, it will no longer search for framing
or a est pattern.

VOL UP, VOL DN

The volume controls determine the loudness of the speaker during talk/
listen and channel monitoring applications. Turnthe volume down if you are
hoiding the set next to your ear and mouth while using it as a telephone
handset. Turnthe volume up if you will be istening to a channe! from severai
feet away.

HISTORY

The HISTORY key is used to turn off any flashing LEDs. The LEDs flash to
indicate any error, alarmor caution condition which occurred previously but
which is no longer present. Pressing the HISTORY key will not affect the
measurement results in any manner.

A (Cursor Up)
Used to move the cursor up.

¥ (Cursor Down)
Used to move the cursor down.

3-6 SunSet T3 Q Version 2,64

www.valuetronics.com



www.valuetronics.com

P (Cursor Right)
Used to move the cursor to the right.

<« (Cursor Left)
Used to move the cursor to the left.

ESCAPE
Pressing the ESCAPE key takes you back one menu. Pressing the key one
or more times moves you back to the SunSet-T3 MAIN MENU.

ENTER
The ENTER key performs three functions:

1) When a menu item is highlighted and the ENTER key is pressed, the
SunSet will display the screen for the highlighted menu item.

2} If setups are complete in a data entry screen, pressing ENTER will
often return you to the previous menu.

3) In a few cases, pressing the ENTER key is required after the user
finishes entering data in a given screen. Inthese cases, the test sef
will not execute the inputs until the ENTER key has been pressed. In
these few cases, you may cancei all of the current eniries in the
screen by pressing the ESCAPE key. When this occurs, the test set
will retain its previous settings, and will ignore the information that
was just entered.

1.1.2 Orange Labeis

POWER
The POWER key is used 1o swiich the test set off and on.

SHIFT

The SHIFT-lock key is pressed to provide access {o the functions specified
by the orange labels. The SHIFT-lock key is always pressed first, then
released before the desired orange-label key is pressed (except POWER).
SHIFT-lock status is displayed in the upper left-hand corner of the screen.
The SHIFT-lock indicator must not be present when you wish 1o use the
white label functions.

PRN SCRN
The print screen key will print information currently being dispiayed on the
test set's LCD screen.
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A B CDEF
These keys are used to enter DTMF tones (A-D), special MF tones, letters
in labels, and hexadecimal numbers.

0,1,2,3,4,5,6,7,8,9
These keys are used to enter user test patterns, user locpback patterns,
numbers in labels, and telephone numbers.

1.2 LEDs

The LEDs (Light Emitting Diodes) display the status of the test set's
received signal. Often, the LEDs will tell you all you need to know about the
status of your circuit under test,

An LED) is lit continuously when the condition for that LED consistently
appears on the received signal.

¥ an error or alarm condition is cccurring, the appropriate red LED will
light. After the errorfalarm condition ends, this red LED will blink. The
blinking indicates that a "history” condition has occurred. This isuseful if you
were absent when the actual error condition occurred. Acknowledge this
HISTORY condition by pressing the HISTORY key on the keypad.

On some occasions, the flashing LEDs wili stop blinking without the user
having to press the HISTORY key. This occurs when the SET UP INTER-
FACE items are reconfigured or the AUTO key is pressed, and with some
cther test set operations.

1.2.1 DS3 LEDs

PULSES
green: Indicates that the test set is receiving valid T3 pulses.
red: Indicates thatthetest set expects tareceive valid T3 pulses, butthat
none are appearing. The test set expects to receive these pulses
based on your SET UP INTERFACE configuration.
no light: Indicates that T3 pulses are not expected with your particular
SET UP INTERFACE configuration.

IDLE
green: Indicates that a valid D33 idle code currently appears on the
received DS3 signal. The DS3 IDLE code is a signal with valid M-
frame Alignment Channel and P-bit Channel and with an information
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bit sequence of 1100...
no light: Indicates that DS3 channel is not idie.

ERRORS _
red: Indicates that BIT, BPV, FBE, P-Bit parity, or C-Bit parity error(s) are
currently appearing on the received D33 signal.
no fight: Indicates that no BIT, BPV, FBE, P-Bit parity, or C-Bit parity
errors are appearing on the received DS3 signal.

M13 FRM, C-BIT FRM

green: Indicates valid M13 or C-BIT framing on the received DS3 signai.
This wilt depend upon how the DS3 FRAME item has been config-
ured in the SET UP INTERFACE menu. The LED will only light green
if the test set's framing configuration matches the framing found on
the received D53 signal.

red: Indicates that M13 or C-BIT framing is specified in the SET UP
INTERFACE menu, but is not present on the raceived signal.

no light: Indicates that the received DS3 signal is specified as UN-
FRAMED in the SET UP INTERFACE menu,

AIS

red: Indicates that a valid Alarm indication Signal is present on the
received DS3 signal. The DS3 AIS is a signal with a valid M-frame
Alignment Channel, M-subframe Alignment Channeland P-bit Chan-
nel. Bits X1 and X2 are set to 1, while bits C1, C2 and C3 are set to
O and an information bit sequence of 1010... (beginning with a 1 after
each M-frame Alignment, M-subframe Alignment, X-bit, P-bit and C-
bit Channels) is transmitted on the returning DS3 signal.

no fight: Indicates that no AlS signal is present on the received DS3
signal.

YEL ALM
red: Indicates that a valid Yellow Alarm signatis present on the received
D&8 signal. The DS3 Yellow Alarm signal is formed by setting the X1
and X2 bits to 0 on the returning DS3 signal.
no light: Indicates that no Yellow Alarm signal is present on the received
DS3 signal.

FEBE
red: Indicates thatFar-End Block Errors are presentonthereceived DS3
signal.

Ch. 3 Test Set Descrip.  3-9



no light: indicaies that no Far-End Block Errors are present on the
received DS3 signal.

1.2.2 DS1 LEDs

PULSES
green: Indicates that the test set is receiving valid Tt pulses.
red: Indicates that the test set expectstoreceive valid T1 pulses, butthat
none are appearing. The SunSet expects o receive these pulses
based on your SET UP INTERFACE configuration.
no light: Indicates that T1 pulses are not expected with your particular
SET UP INTERFACE configuration.

B8ZS
green: Indicates that B8ZS line coding is present on the received T1
signal. During severe BPV error conditions on an AMI line, the BBZS
light may light. BBZS line coding will not appear on a DS1 signal
which has been dropped out of a DS3.
no light: Indicates that B8ZS line coding is not present on the received
T1 signal.

Note that the B8ZS coding can only be observed cn a line if at least 8
consecutive data zeroes are tfransmitted on the line. An AlS signal or
other high ones-density signals can make it impossible to determine
whether the line is optioned correctly for AMlor BBZS. Insuch cases, the
test set will not indicate B8ZS coding.

ERRORS
red: Indicates that BIT, BPV, FBE, CRC, OOF, or COFA error(s) are
cutrently appearing on the received DS1 signal.
nc light; Indicates that no BIT, BPVY, FBE, CRC, OQF, or COFA errors are
appearing on the received DS1 signal.

SF, ESF, SLC-96
green: Indicates that valid SF, ESF, or SLC-96 framing has been
cbserved on the received DS1 signal. This will depend upon how the
PS1 FRAME item has been configured in the SET UF INTERFACE
menu. The LED will only light green if the test set's framing configu-
ration matches the framing found on the received D51 signal.
red: Indicates that the specified SF, ESF, or SLC-96 framing is not
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present on the received signal.
no light: Indicates that the specified D51 signal framing is UNFRAMED,
or that the D81 port is not in use.

Note that the SLC-96 LED will always light on the A DS1 on the SLC-96
system. The B and D DS1s will always indicate SF framing. The C D31
will show SLC-86 framing in mode |l

Although the test set will recognize a SLC-86 signa! from a SLC
system, itmay notrecognize *SLC-36" framing from anothertestset. The
other test set should include valid SL.C-96 frame flags in its SLC-96
framing in order to be recognized as SLC-96 framing by the SunSet T3,

YEL/IDLE
green: Indicates the test setis detecting an Idle condition. An Idie code
is a pattern of 0001 0111 in all channels.
red: Indicates that the test set is detecting a yellow alarm condition. An
SF yellow alarm is when bit 2 is set to zero in all channels. An ESF
yeliow alarm is a data link message of 00000000 11111111,
no light: No yeliow alarm or idle condition detected.

AlS
red: Indicates that the test set is detecting an unframed all 1s signal.
no light: Unframed all 1s signal not detected.

1.2.3 Common LEDs

DS2 FRM

green: indicates that valid DS2 framing has been detected on the
received signal.

red: Indicates that the test set expects to detect valid D52 frame
synchronization {based on its SET UP INTERFACE configuration),
but that it is not being detected. .

no light: Indicates that valid DS2 frame synchronization is not expected
with the current configuration.

PAT SYNC
green: indicates that the test set has synchronized on a known test
pattern or a known test pattern appearing in inverted form.
red: Indicates that patiern synchronization was previously present, but
that synchronization now has been lost.
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no light: indicates that a LIVE signal is expected.

Note thatthe received pattern is indicated on the GRAPHIC screen. The
test set will automatically attempt to synchronize on a pattern when it is
first switched on, and when the SET UP INTERFACE items are config-
ured. However, once this pattern has been determined (or a LIVE signal
has been declared), the test set will no longer search for patterns. To
torce the test set to check for a test pattern, press the RESYNC key.

POWER
green: Indicates that the test set is switched on and has an adequate
poOwer source.
ne light: Test setis either switched off, or doesn't have enough power to
operate,

BATTERY or LOW BATT
red: Indicates that the test set's power supply voltage has dropped to
a low level,
no light: Test set has adequate power on which to operate.

The test set will switch itseif off approximately 10 minutes after the
BATTERY or LOW BAT LED lights. Connecting the AC Battery Charger
will allow you to use the test setindefinitely. If you plan to use the test set
for an extended period of time, it is best to connect the AC Battery
Charger before beginning a test. If the charger is connected while a
measurement is in progress and when the battery is not fully charged,
the test set may reset itself. In this case, the current measurement
results will be lost.

1.24 E1 LEDs

On the T3 88300Ce, the T1 LEDs also read as E1 LEDs. These orange
label descriptions apply to the E1 LEDs. See Figure 1.B. Mere are the
additions:

HDB3

This LED indicates HDB3 line coding is present on the received E1 signal.
green: the expected HDB3 line coding is being received
red: HDB3 line coding is expecied, but is not being received
nc light: HDB3 line coding is not expected

Version 2.64
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PCM-31, PCM-30
These LEDs specity the type of framing detected on the received E1 signal,
PCM-31 indicates the basic FAS (Frame Alignment Signal) has been
detected. PCM-30 indicates the MFAS {MultiFrame Alignment Signal) has
been detected, in addition to the basic FAS pattern.
green: The expected framing is being received.
red: If the test set is expecting a type of framing and does not receive
it, the appropriate LED will light as red.
no light: If the received signal is unframed, and the test set is configured
that way, neither LED wiki light.

CRC-4
The CRC is relevant for PCM-30 and PCM-31 frame format signals.
green: The CRC-4 LED lights if CRC-4 check segquences are detected
on the received signal.
red: If you get ared CRC LERD, check the framing.

ALARM
The ALARM LED lights when the test set detects any frame error condition.

2.0 Connector Panel

The SunSet T3 has a connector panei as shown in Figure 2 A

— D83~ .
D81 ,
DSIEXTCLK TX  RX ok ExveLk SERIALPORT Nin 15v

O OO [oollo]ll®

Figure 2.A Side connector panel

NiMH 15V

Used to connect to the SS104 Cigarette Lighter Charger or the appropriate
AC Battery Charger. The test set may be operated with a discharged
battery if the charger is connected. Under these conditions, the battery wiil
charge while the test set is being operated.
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SERIAL PORT
Used for sending information io the serial printer. Itis also used for the test
set's opticnal Remoie Control.

DS1 EXT CLK
Bantam connector used for DS1 external clock input. Signal source must
be AMI! coding, 0 to -30 dB signal level.

DS1/E1 TX and RX
Bantam connectors used for the DS1 or E1 transmit and receive signals.

DS3 TX and RX
WECQO 560 conneciors used for D33 transmit and receive signals.

DS3 EXT CL.K
Coaxial SMC, TTL connector used for DS3 external clock input.

2.1 Additional Controls

Contrast Control
The contrast control adjusts the conirast of the LCD screen. The dial is
located on the left-hand side of the test set.
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1.0 Introduction

The SunSet T3 operates with a menu-driven format. Before you can
select amenu item, you must first highlight the desired line using the arrow
keys. You can easily recognize a highlighted item, because the area
around the item is dark, while the writing is light. After highlighting the item,
execute the selection by pressing the ENTER key. In afew specific cases,
such as in the SEND TEST PATTERN menu, the simple action of highlight-
ing an itermn will execute the selection.

The following menu tree shows the location of each menu item. The
menu items on your particular test set may vary, depending on how many
SunWare options you have ordered. This menu tree displays ali of the
available SunWare options.

SunSet-T3 MAIN MENU

SET UP INTERFACE

LOOP BACK CONTROL
DS1 LOOPBACK
DS3/D51 STUFF-BIT
DS83/DS1 C-BIT FEAC
DS3 C-BIT FEAC
WESTELL LINE RPTR
WESTELL OFFICE RPTR
TELTREND LINE RPTR
TELTREND OFFICE RPTR
WESTELL NIU/PM & MSS
TELTREND MSS

SEND TEST PATTERN

MEASUREMENT RESULTS

OTHER MEASUREMENTS
VIEW RECEIVED DATA
BRIDGE TAP DETECT
QUICK TEST - |
QUICKTEST - Il
ISDN PRIMARY RATE
PROPAGATION DELAY
PROTECT SWITCH TIMING

OTHER FEATURES
ERROR INJECTION
TEST PARAMETERS
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PRINT RECORDS
GENERAL CONFIG
ERASE NV RAM
FULL SELF TEST
CLR PRINT BUFFER
VERSION/OPTION
FACTORY DEFAULTS
GENERATE ALABMS
VIEW TEST RECORD

VOICE FREQ FUNCTIONS
VF MEASUREMENTS
VIEW SUPERVISION
DIAL/SPRVIS SETUP
PLACE/RECEIVE CALLS
NOISE MEASUREMENT
MF/DTMF/DP ANALYSIS

CSU/NI EMULATION

DATA LINK CONTROL
MONITOR T1.403 PRM
MONITOR T1.403 BOM
SEND T1.403 PRM
SEND T1.403 BOM

DS3 C-BIT MONITOR

The following sections within this chapter provide a detailed explanation of
gach menu items.

2.0 Using the SET UP INTERFACE menu

A circult is accessed by

1) Configuring the SET UP INTERFACE menu to correspond to the circuit
under test.

2) Conneciing the tesi set to the circuit.
Note: This is the most important part of the entire test procedure.

If the SET UP INTERFACE items are configured incorrectly, all
measurement results will be meaningless.
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In order to avoid configuration mistakes, use the GRAPHIC key to confirm
any changes to your SET UP INTERFACE settings.

The SunSet T3 can be configured to automatically detect incoming framing

and test patiern by pressing the AUTO key.

- Configurations are available for DS1-only, DS3-only, Channelized DS3,
DS3/ET and E1 testing, depending on the TEST MODE you select.

2.1 DS1 Test Mode

To configure the test set for DS1-only testing, use this procedure:

1} From the MAIN MENU, select the SET UP INTERFACE item.

2) At the TEST MODE item, press the F1 key to choose a DSi-only
configuration. Refer to Figure 2.1 A

UNEFRM

TEST MODRE :

Ds1

SF~D4

SET UP INTERFACE

- DS1 -
FRAME: [ESE]
TSTSG:
RATE :
RECVR:
CODE :
T%LBO:
TXCLK:

ESF

04:10:32

PATRN
1.544M
TERM
BBEZS

0 gas
INTERN

SLC36

Figure 2.1.A DS1 Test Mode

' 3) FRAME

Select the framing type which is present cn the T1 line.
Options: UNFRAME (F1), SF-D4 (F2), ESF (F3), SLC-96 (F4)

www.valuetronics.com
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s If the framing on the received signal does not match the framing
selected above, the selected SF, ESF, or SLC-96 LED will light in red.
The test set will only search for the type of framing the user has
specified abova. )

* If no framing was present when the SunSet was first configured, but
then framing appeared, you can force the test set to synch onto the
framing by pressing the AUTO key on the keypad.

4) TSTSG
Select the source of your ST test signal
Options: PATRN (F1), THRU (F2)

* PATRN: Selectthis if you wish to transmit the selected DS 1 test pattern
ineachtime slot. (Your test patternis configured fromthe SEND TEST
PATTERN menu).

* THRU: Select this if you wish to locp each of the incoming channeis
from the DS1 RX to TX without placing any test pattern on the line.

5) RATE
Select the test rafe
Options: 1.544M (F1), Nx64K (F2), Nx56K {F3)

* Choose 1.544M for normal T1 and DS1 testing.

» Choose Nx64K for fractional T1 testing, where the fractional circuit is
any number of 64 kbps channels within the DS1.

+ Choose Nx66K where the fractional circuit is any number of 56 kbps
channels within the D81, In this case, the test set will transmita 1 in
the eighth (least significant) bit of each fractional T1 channel.

It you have chosen one of the fractional settings, you will see the
following display shown in Figure 2.1.8.
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11:41:45
FT1l TIME SLOT

RECEIVE
0F 02 03 04 05 06 07 08
09 10 11 12 13 14 15 186
17 18 19 20 21 22 23 24

TRANSMIT
60X 02 03 04 05 0& 07 08
g% 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24

AUTO SELECT UN-SEL CLR-ALL

Figure 2.1.B Fractional T1

As shown infigure 2.1.8, you have two options for selecting the desired

combination of channels.

* Press F1 for AUTO, and the test set will automatically configure itself
to the fractional T1 channel. The test set performs this auto configu-
ration by locking for the 7F or FF idle code on the unused channels,

= If yvou would rather select the exact channels to be tested yourself, you
may do this by pressing F2 for SELECT on the desired channels. You
will need to do this for both the RECEIVE znd the TRANSMIT sides.

e If you inadvertently select an undesired channel, simply press the UN-
SEL key (F3). :

* Press CLR-ALL {F4) to deselect everything and start over again.

6) RECVR

Configure the receiver

Options TERM (F1), DSXMON (F2), BRIDGE (F3)

TERM: The TERM mode is used when you will both send and receive a
T1 signal. 1t requires that the circuit be disrupted for festing.

The received signal is terminated by the test set. Itis not obtained
through & MONITOR jack, and it can have up to 36 dB of cable
transmission loss (this is a different kind of loss than the 20 dB of
resistive loss provided by a DSX MON jack.}.

Note that if you plug into a DSX MON jack in the TERM mods, the
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BPV LED will probably come on. Use the DSXMON mode instead.

DSXMON: The DSXMON access mode is used where a monitor mea-
surement will be made. Further, the signalis provided from the MON
jack of a DSX, DS1 plug-in card, CSU, or NI. The DSX has isolated
the MON signal from the live signal with a high impedance circuit. .
The transmitter is turned on and is sending the selected test pattern. '

This mode is useful because the DSX monitor jack protects the
live signal from any possible disruptions caused by the testing
process. It allows the technician to observe the line while the
customer is actually using it and to see if there are any problems.

Note that if DSXMON mode is selected when a 3V signal is
received, then the red ERRORS LED will be lit. This often happens if
DSXMON is selected when the test set is plugged into an OUT jack.
in this case, TERM shouid be selected instead of DSXMON.

in some cases, it may not be clear if the MON jack provides a
bridged access or a 20 dB isolated monitor access. In this case, you
should try BRIDGE first to see if this works and then try DSXMON if
it doesn't. .

BRIDGE: The BRIDGE monitor is similar to the DSXMON monitor.
However, in BRIDGE, the test set taps into a live, in-service, termi-
nated D31 signal with up to 36 dB cable loss. The set applies
isolation resisters to protect the circuit from a hit.

Be sure to select BRIDGE before clipping onto the live circuit.
This wili put the isclation resistors in place and ensure that the test
set does not place a hit on the circuit.

If you use BRIDGE mode on a DSXMON jack, there will be a total
of 40 dB resistive isolation and the test set will likely report loss of
signal.

Also, in some cases it may not be clear if the monitor jack being
used provides a bridged access or a 20 dB isolation monitor access.
Inthis case, you should try BRIDGE first to see if this works and then
try DSXMON if it doesn't,

HBRIDGE mode is selected for a 3V signal from an OUT jack, then
the ERRORS LED will probably light. Use the TERM mode instead.

7) CODE

Select the coding to be transmitted on the test set's DS1 signal
Options AMI {F1), BBZS (F2)
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e [t is not always possible to determine the line coding of a circuit. For
instance, an all 1s signal wiit mask the presence of B8ZS coding.

» As the test set detects B8ZS line coding on its received DS1 signal, it
will fight the B8ZS LED.

8) TxLBO
Select the Line Build Out {TxLBQ) to appear on the transmitted T1 signal
Options: 0 dB (F1), -7.5dB (F2), -15 dB (F3), -20 dB (F4)

» 0 dB is used when:

a) the set is plugged in at the front panel jack of a DSX, CSU
equipment direction, NI equipment direction, channel bank, or
other 3V test point, or

b}whenthere is 132 feet or less cabling between the test setand the
DSX, or

¢) under most conditions

¢-75dB, -15dB, or -20 dB is used when:

a) fransmitting toward the T1 span from a central office or cusiomer
premises and a 7.5 dB, 15 dB or 20 dB attenuator is not in series
with the set.

b) when the signal shouid be transmitted at a lower level to prevent
near-end cross talk problems.

¢} when the signal should be attenuated so that it arrives at the next
repeater at approximately -31 dBdsx level.

9 TxCLK
Select the transmit clock configuration
Options INTERN (F1), EXTERN (F2), DS1-Rx (F3)

The test set uses the TxCLK for two purposes;

a) Frequency measurements. The test set measures frequency using
the clock source specified in TxCLK. Freguency measurements are
not meaningful in the D31-Rx timing mode.

b} Transmitter timing. The speed of the transmitter will exactly match the
selected reference clock source,

» INTERN: Internal timing should be used when:

a) an external frequency source is not available.

b) the test set will not be transmitting towards synchronized networlk
equipment.
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¢) the test setwill be supplying clock to the circuit to be tested, such as
a hi cap T1 loop, PBX, or remote terminal of a digital loop carrier.

d) the 5 ppm accuracy of the INTERNal clock is sufficient,

e) mest kinds of loopback testing is performed.

» EXTERN: External timing shouid be used when:

a) Precise frequency and frame slip measurements are required.

b} An external frequency source such as the central office clock is
plugged in.

¢) The frequency source is a 3V signal transmitted to the test set through
up to 6000 feet of cable, or the frequency source is obtained through
a monitor jack with 20 dB isolation resistors.

Note: The SunSet T3 uses AGC (Autematic Gain Control) circuitry onits
DS1 EXT CLK input jack. This allows the SunSet T3 to automatically
compensate for the reference clock's signal level between a 3V DSX
level signal and a -20 dB monitor jack signal.

* DS1-Rx; DS1 received timing should be used when:
a) The set should use the received signal as its frequency reference.
b) The set is configured for VF drop and insert towards a switch.

¢} The set is performing FT1 nx64 measurements towards a switch or
DCS.

2.2 DS3 Test Mode
To configure the test set for DS3-only testing, use the following procedure:
1) From the MAIN MENU, select the SET UP INTERFACE menu item.

2) Press the F2 key to choose a DS3-only configuration. See Figures 2.2 A
&B.
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04:10:372

SET UP INTERFACE
TEST MODE : DS3

- DS3 -
FRAME :
TSTSG: PATRN
TxLVL: DSX
RxLVL: DSX

M13 C-BIT UNFRAME

Figure 2.2.A DS3 Test Mode Menu

04:10:32
D53
DS3port DSiport
—[E-x
DX
DISABLED

L s [
DEX lll
DE3xmt: M13
PATxt : 2e2(
PATrov: 220

Figure 2.2.B DS3 Test Mode Graphic
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3) FRAME
Select the framing present on the T3 line.
Options: M13 (F1), C-BIT (F2), UNFRAME (F3)

» [f you prefer, you could press the AUTO key to automatically find the
framing. You might do this if you are monitoring a live DS3 signal.

4) TSTSG -
Select the source of your DS3 signal:
Options: PATRN (F1), THRU (F2)

* PATRN: Select this if you wish 1o transmit a DS3 test pattern. {The test
pattern is configured in the SEND TEST PATTERN menu).

* THRU: Select this if you wish to loop the incoming DS3 signal from the
D83 RX to TX without placing your own test pattern on the line.

5) TxLVL
Select the transmit signal level
Options: HIGH (F1), DSX (F2), LOW (F3)

* HIGH: rectangular pulse of 0.90V base to peak nominal voltage

* DSX: adheres to ANSI T1.102 for use at DSX-3. 0.76V base to peak
nominal voliage

* LOW: pulse of .15V base to peak nominal voltage.

6) RxLVL
Select the receive signal level
- Options: HIGH (F1) , DSX (F2), LOW-MON (F3)

* This level does not need 1o be set the same as the TxLVL.
= Use DSX if you are plugged into a DSX-3 OUT jack.
¢ Use LOW-MON if you are plugged into a DSX-3 MON jack.

2.3 ChanDS3 Test Mode

Use the ChanDS3 mode when you want to:

1) Do DS1 or DSO testing, and you are plugged into a DS3 circuit

2) Do DS1 or DSO testing and you are simultaneously plugged into a DS1
circuit and a DS3 circuit

3) You wani the SunSet to act as a single channei 3/1 multiplex.
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Warning: Be careful that you are not disrupting a live DS3 circuit.

The ChanbS3 mode is the most compiicated mode to configure on the
test set. When you are making a selection, and you are not sure what the
particutar selection is for, press the GRAPHIC key. The graphic will let you
see exactly what has changed. It will help guide you to the choice that is
best for your application.

To configure the test set for ChanDS3 testing, use the following procedure:
1) From the MAIN MENU, select the SET UP INTERFACE item.
2) Press the F3 key to choose the ChanDS3 configuration.

3) DS3/1 CNFG
Select the configuraticn

Options: 3R%/3Tx (F1), 1Rx/3Tx {F2), 3Rx/1Tx (F3), Mux1Rx {more, F1},
Mux3Rx (more, F2)

Note: Push the GRAPHIC key to see a diagram of how each choice changes
the test configuration. :

* 3Rx/3Tx: This configuration is used when you want to both send and
receive on the DS3 signal. For example, you could ioopback a DS1
NiU at afar end, when you are plugging into a DSX-3 at the near end.
Or you could use this to test across a 3/1 DCS. RefertoFigures2.3.A
&B.
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04:10:32

SET UP INTERFACE
TEST MODE : ChanDS3

DS3/1 CNFG:

- D83 - - DS1 -
FRAME: M13 FRAME : SF-D4
Tx/27: AILS TSTSG : PATRN
TXLVL: DSX RATE : 1.544
RxXLVL.: DSX RECVR : TERM
T2CH : 01 CODE : BBZS
RxCH : 01 TxLBO : O dB

TxCLK : INTERN
PortTx: DS3drp

3Rx/3Tx 1Rx/3Tx 3RX/1TX more

Figure 2.3.A 3Rx/3Tx Configuration

04:10:32
Chanbs3
3Rx/3Tx
DS3port ””, DSlport

ey |
g 53 [?-Eﬂ =5
Dsz—@ \—@ ‘_

TERM
MUX
DS3xmt: M13 DSlxmt: SF-D4
PATxmt: QRS DS1#:1 Tx/1 Rx

PATrev: QRS

Figure 2.3.B 3Rx/3Tx Graphic
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SET UP INTERFACE
TEST MODE : Chanbs3

DS3/1 CNFG:[1Rx/37Tx]

- D83 -~ - Ds1 -
FRAME: M13 FRAME : SF-D4
_______ Tx/27: AIS TSTSG : PATRN
TXLVL: DSX RATE : 1.344
RxLVL: DSX RECVR : TERM
TxCH : 01 CODE . BBZS
RxCH : 01 TXLBO : 0 dB

TRHCLK @ INTERN
PortTx: DS3drp

3Rx%/3Tx 1Rx/3Tx 3Rx/1Tx more

Figure 2.3.C 1Rx/3Tx Configuration

04:10:32
Chanbhs3
1Rx/3Tx
DS3port "", DSiport

DS;—@ \_@ 4—

TERM
MUX
DS3xmt: MI13 DS1lxmt: SF~D4
PATxmL: QRS DSi#:1 Tx/1 Rx

PATrcv: QRS

Figure 2.3.D 1Rx/3Tx Graphic

¢ 1Rx/3Tx and 3Rx/1Tx: These configurations are used when you are
testing across an out-of-service 3/1 multiplex. Refer to Figures 2.3.C
and D.
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¢ Mux1Rx and Mux3Rx: These configurations are used when you want
the SunSet T3 to muitiplex a DS1 signal onto 1 channet of a DS3. The
other DS1 channels are out-of-service,

04:10:32¢
SET UP INTERFACE
TEST MCDE : ChanDS3
DS3/1 CNFG:[Mux3Rx |
- D83 - =~ D81 -
FRAME: M13 FRAME : SF-D4
Tx/27: AIS TSTEG : THRU
TRLVE: DSX RATE : 1.544
RExILVL: DSXE RECVR : TERM
TxCH : 01 CODE : B8BZS
RxCH : 01 T™=LBO : 0 dB
TxCLK : INTERN
PortTx: DS3drp
3Rx/3Tx IRx/3Tx 3Rx/1Tx more

Figure 2.3.E Mux3Rx Configuration

04:10:32
Chanis3
Mux3Rx
DS3port ””, DSiport

-
DS;-{E \., @‘—

TERM
MUX
DS3xmt: M13 DSlxmt: SF-D4
PATxmET: THRU DS1#:1 Tx/1 Rx

PATrcv: QRS

Figure2.3.F Mux3Rx Graphic
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P&3 Selections

1) FRAME
Choose the D33 framing
Options: M13 (F1), C-BIT (F2)

2) Tx/27

In the ChanDS3 made, you will be testing on only one of the 28 DS1sin
the DS3. The Tx/27 choice lets you controf what you will be transmitting on
the other 27 DS1s.
Options: THRU (F1), AlS (F2), BRDCST {F3)

» Choose THRU to pass through all 27 non-test channels from DS3
Rxto DS3Tx. This can give you a hitless insert capability on 2 DS3
line.

« Choose AlS (F2) to insert an AIS signal on the DS3 line. This might
be used if the DS3 is out-of-service.

* Choose BRDCAST (F3) to transmit your selected test pattern on all
28 DS1s simultaneously.

3) TxLVL
Select the DS3 transmit signal level
Options: HIGH (F1), DSX (F2), LOW (F3)

¢ HIGH: rectangular pulse of 0.80V base to peak nominal voltage

* DSX: adheres to ANSI T1.102 for use at DSX-3. 0.76V base to peak
nominal voltage

* LOW: pulse of 0.15V base to peak nominai voltage.

4} RxLVL
Select the receive signal lavel
Options: HIGH (F1), D3X (F2), LOW-MON (F3)

* This level does not need to be set the same as the TxLVL.
* Use DSX if you are plugged into a DSX-3 OUT jack.
* Use LOW-MON if you are plugged into a DSX-3 MON jack.

_ 5) TXCH and RxCH

Choose the transmit and receive channels
Options: 1-28
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+ This selects which D31 inside the DS3 you willtransmit and receive on.

* These two choices will usually be the same unless you are testing
across a 3x1 DCS where the DS1 signal has been switched fromone
channel to another as it passes through the DCS.

DS1 Selections

1) FRAME
. Choose the D51 FRAME type:
Options: UNFRaMed (F1), SF-D4 (F2), ESF (F3), SLC96 (F4)

2) TSTSIG
Choose the configuration of the test signal
Options: PATRN (F1), THRU (F2)

*PATHN will cause the test set to insert a test pattern on your DS
transmit channel {TxCH)}. The test pattern is selected under the
SEND TEST PATTERN menu.

» THRU will cause the test set to pass all 24 D30 channels through the
test setundisturbed. If you choose Tx/27: THRU and TSTSIG: THRU,
you cando hitless DSGinsert in the VF measurements menu or hitless
Nx64 fractional T1 inseri in the BRATE item. Be sure you have
practiced and verified this procedure on an out-of-service DS3 line
before you attempi to do this in-service.

3) RATE
Choose the desired test rate
Options: 1.544M (F1), NxG4K (F2), Nx56K (F3)

= Choose 1.544M for normal T1 testing.

» Choose NxB4K for fractional T1 testing, where the fractional circuit is
any number of 64 kbps channeis within the DS1.

* Choose Nx56K where the fractional circuit is any number of 56 kbps
channels within the DS1. in this case, the test set will transmita 1 in
the eighth (least significant) bit of each fractional T1 channel.

* When you select one of the fractional setlings, you will see the display
shown in Figure 2.3.G.

a) You have two options for selecting the desired combination of
channels. You can press F1 for AUTO, and the test set will
autormatically configure itself to the fractional T1 channels which
are active. The test set performs this auto configuration by locking
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for the 7F or FF idle codes on the unused channels,

11:431:45
FT1 TIME SLOT

RECEIVE
¢l 062 03 04 05 08 07 08B
6% 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24

TRANSMIT
0L 02 03 C4 05 06 07 08
0% 10 11 12 13 14 15 16
17 18 1% 20 21 22 23 24

AUTC SELECT UN-SEL CLR-ALL

Figure 2.3.G Fractional screen

b} lfyou would rather select the exact channels to be tested yourself,

you may do this by pressing F2 to SELECT the desired channsis.
As you select the RECEIVE side, the TRANSMIT side will also be
selected.
* If you would like to select the TRANSMIT side independently,
then curser down to the TRANSMIT imeslots and SELECT (F2)/
UN-SELect (F3) these separately.

c) Press CLR-ALL (F4) to deselect everything and start over again.

4) RECVR
Select the DS1 receiver configuration
Options: TERM (F1), DSXMON (F2), BRIDGE (F3)

¢ TERM: The TERM mode is used when you will both send and receive
a T1 signal. It requires that the circuit be disrupted for testing.
The received signalis terminated by the test set. It is not obtained
through a MONITOR jack, and it can have up to 36 dB of cable
transmission loss (this is a different kind of loss than the 20 dB of
resistive loss provided by a DSX MON jack.}.
Note that if you plug into a DSX MON jack in the TERM mode, the
BPV LED will probably come on. Use the DSXMON mode instead.
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» DEXMON: The DSXMON access mode is used where a monitor
measurement will be made. Further, the signal is provided from the
MON jack of a DSX, DS1 plug-in card, C3U, or Ni. The DSX has
isolated the MON signal from the live signal with a high impedance
circuit. The transmitter is turned on, and is sending the selected test
pattern.

This mode is useful because the DSX monitor jack protects the
tive signal from any possible disruptions caused by the testing
process. [t allows the technician to observe the line while the
customer is actually using it and to see if there are any problems,

Note that if DSXMON mode is selected when a 3V signal is
received, then the red ERRORS LED will be lit. This often happens if
DSXMON is selected when the test set is plugged into an OUT jack.
in this case, TERM should be selected instead of DSXMON.

In some cases, it may not be clear if the MON jack provides a
bridged access or a 20 dB isolated monitor access. inthis case, you
should try BRIDGE first to see if this works, and then try DSXMON if
it doesn't.

* BRIDGE: The BRIDGE moenitor is similar to the DSXMON maonitor.
However, in BRIDGE, the test set taps into a live, in-service, termi-
nated DS1 signal with up to 36 dB cable loss. The set applies
isolation resistors 1o protect the circuit from a hit.

Be sure to select BRIDGE before clipping onto the live circuit. This
wiit put the isolation resistors in place and ensure that the test set
does not place a hit on the circuit.

If you use BRIDGE mode on a DSXMON jack, there will be a total of
40 dB resistive isolation and the test set will likely report loss of
signal.

In some cases it may not be clear if the monitor jack being used
provides a bridged access, or a 20 dB isolation monitor access.
In this case, you should try BRIDGE first to see if this works and
then try DSXMON if it doesn't.

If BRIDGE mode is selected for a 3V signal frorn an QUT jack, then
the ERRCRS LED will probably light. Use the TERM mode
instead.

5) CODE
Select the line coding to be transmitted by the test set on the Tt
Options: AMI (F1), B8ZS (F2)

* It is not always possible to determine the line coding of a circuit, For
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instance, an all 1s signal will mask the presence of 8825 coding.
* Regardiess of the CODE setting, the B82S LED will light if the test set
detects BBZS line coding on its received signal.

6) TxLBO
Select the Line Build Out to place on your transmitted T1 signal.
Options: 0 dB (F1), -7.5 dB (F2), -15 dB (F3), -20 dB (F4)

* (3 dB is used when;

a) the set is plugged in at the front panel jack of a DSX, CSU
equipment direction, NI equipment direction, channel bank, or
other 3V test point, or

b) whenthereis 132 feet or less cabling between the test set and the
DSX, or

c) under most conditions

»-75dB, -15dB, or -20 dB is used when:

a) transmitting toward the T1 span from a central office or custormer
premises and a 7.5 di3, 15 dB or 20 dB attenuator is not in series
with the set.

b) when the signal should be transmitted at a lower level to prevent
near-end cross talk problems.

¢) when the signal should be attenuated so thai it arrives at the next
repeater at approximately -31 dBdsx level,

7) TxCLK
Select the transmit clock configuration.
Options: INTERN (F1), EXTERN (F2)}, DS1-Rx (F3), DS3drp (F4)

The test set uses the TxCLK for two purposes:

a) Frequency measurements. The test set measures frequency
using the clock source specified in TXCLK. Freguency measure-
ments are not meaningful in the DS1-Rx timing mode.

b) Transmitter timing. The speed of the transmitter will exactly match
the selected reference clock source.

= INTERN: Internal timing should be used when:
a) an external frequency source is not available.
b} the test set will not be transmitting towards synchronized network
equipment.
¢} the test set will be supplying clock to the circtit 1o he tested such
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as a hi cap T1 loop, PBX, or remote tarminal of a digital lcop
carrier.
d) the 5 ppm accuracy of the INTERNal clock is sufficient.
e) most kinds of loopback testing is performed.
» EXTERN: External timing should be used when. =
a) Precise frequency and frame slip measurements are required.
b} An external frequency source such as the central office ciock is
plugged in.
¢} The frequency source is a 3V sighat transmitted to the test set
through up to 6000 feet of cable, or the frequency source is
obtained through a monitor jack with 20 dB isclation resistors.

The SunSet T3 uses AGC (Automatic Gain Control) circuitry on its DS1
EXT CLK input jack. This allows the SunSet T3 to automatically
compensate for the reference clock's signal level between a 3V DSX
level signal and a -20 dB monitor jack signal.

* DS1-Rx: D81 received timing should be used when:
a) The set should use the received DS1 signal as its frequency
reference,
b) The set is configured for VF drop and insert towards a switch.
c) The set is performing FT1 nx64 measurements towards a switch
or DCS.

* DS3drp: D33 drop timing should be used when the test set should use
the received DS3 signal as its frequency reference.

8} PortTx
Select the signal to come out the DS1 Port
Options: DS3drop (F1), DS1Rx {F2)

* DS3drp means that the DS1 channel dropped out of the DS3 signal
is also transmitted out the DS1 jack.

* DS1Rx means that you can loop the signal around from the receive

_ jack to the transmit jack,

* This selection lets you transmit either signal out the DS1 Tx jack when
the set has DS3/1 CNFG set to 3Rx/3Tx .

* You cannot change the PortTx setting in configurations besides 3Rx/
3Tx, so just ignore the selection in those cases.

* if you have any questions how your set is configured, just look at the
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2.4 DS3/E1 Test Mode

The next two test modes are only available on the T3 SS300e. To configure
the test set to multiplex E1 signals to or from a DS3, select DSI/ET as the
TEST MODE. Use the following procedure:

1} DS3/E1 CoNFiguration

Select your configuration

Options: 3Rx/3Tx (F1), 1Rx/3Tx (F2), 3Rx/1Tx (F3}, Mux1Rx (more, F1),
Mux3Rx (more, F2}

» Select 3Rx/3Tx (F1) to receive and transmit on the D33 port

* Select 1Rx/3Tx (F2) to receive an E1 signal on the bantam port, and
to transmit out the DS3 port

e Select 3Rx/1Tx (F3) to receive at the DS3 port, and transmitan E1 on
the bantam port

* Select Mux1Rx (more, F1) to have the test receive an E1 signal at the
bantarm port, and muiltiplex it to transmit out the DS3 port

* Select Mux3Rx (more, F2} 1o receive at the DS3 port, demultipiex, and
transmit out an £1 signal

* Press your GRAPHIC key to see the differences in the setups.

* Note that the E1 signal is avaitable only through the bantam ports.

* See Figure 2.4.A, B and C for sample DS3/E1 configurations.

09:27:44
SET UP INTERFACE
TEST MODE : DS3/El
DS3/El CNF: 3RX/1TX
- DS3 - - El -
FRAME: M13 FRAME : PCM-30
TX/20: AIS CRC-4 : YES
TXLVL: RxLVL : TERM
RxLVL: DSX CODE : HDB3
TxCH : 290 TETSGE : PATRN
RxCH : 20
HIGH DSX  LOW

Figure 2.4.A DS3/ET configuration
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09:27:44
DS3/El

3Rx/1Tx
DS3port El port

o] ;‘ - -

MUX

DS3zmt: M13 Elxmt: PCM-31

PATxmt: 511 El#:01Tx/01Rx
PATrov: 511

Figure 2.4.B DS3/E1 3Rx/1Tx configuration, graphic

09:27:44
DS3/E1

IRx%/3Tx
DS3port El port

DE}T@ ;ZE @?’63
per 8 e,

MUX

DS83xmt: M13 Elxmt: PCM-31
PATxmE: 511 E1#:017Tx/01Rx
PATrcv: 511

Figure 2.4.C DS3/E1 3Rx/3Tx graphic

DS3 Selections
1) FRAME

¢ Framing is auiomatically set to M13
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2} TX/20

« 21 EVsfitonto a BDS3
* This setting is set at AIS, which puts an AlS pattern onto the remaining
channels.

3) TxLVL
Select the DS3 transmit signal levsl
Options: HIGH (F1), DSX (F2), LOW (F3)

¢ HIGH: rectangular pulse of 0.90V base to peak nominal voltage

¢ DSX: adheres to ANSI T1.102 for use at DSX-3. 0.76V base 1o peak
nominal voltage

* LOW: pulse of 0.15V base to peak nominal voltage.

4) RxLVL
Selact the receive signal level
Options: HIGH {F1), BSX (F2), LOW-MON {F3)

» This level does not need to be set the same as the TxLVL.
* Use DOX if you are plugged into a DSX-3 OUT jack.
» Use LOW-MON if you are plugged into a DSX-3 MON jack.

5) TxCH and RxCH
Choose the fransmit and receive channeals
Options: 1-21

* This selects which E1 inside the DS3 you will transmit and receive on.

* These two choices will usually be the same unless you are testing
across a 3x1 DCS where the E1 signal has been switched from one
channel to another as it passes through the DCS.

Ef Selections

1} FRAME
Select your E1 framing
Options: PCM-30 (F1), PCM-31 {F2), or UNFRaMed {F3)

2) CRC-4
Options: YES (F1) and No (F2)
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* This will allow the test set to measure CRC-4 errors on the incoming
signal, and to transmit CRC-4 bits on the outgoing signal.
* CRC-4 is applicable to PCM-30 and PCM-31 framing only.

3) RxLVL
Choose your receive signal level
Cptions: TERM (F13, DSXMON (F2), BRIDGE (F3)

4) CODE
Options: AMI (F1), HDB3 (F2)
Choose the line coding

« When in doubt, choose HDB3.

5) TSTSG
Select the configuration of the test signal
Options: PATBN (F1) , THRU (F2).

» PATRN will cause the test setto insert atest pattern on aif E1 channels.
This is the default selection for all non-multiplex modes.
» THRU will cause the selected channel to pass through the test set

undisturbed. This is the default selection for both multiplex modes. o

See Figure 2.4.D for a sample graphic screen.

09:27:24
DS3/E1
Mux1IRx
DS3port ELl port
/—
Rx T
v 18] P
Tx !? B = Rx
ot B,
MUX
DS3xmt: M13 Elxmt: PCM-31
PATwmt ; THRU E1#:01Tx/01Rx

PATrev: 511

Figure 2.4.D DS3/E1 Mux1Rx graphic
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2.5 E1 Test Mode

Use this configuration 1o observe only an E1 signal. From the MAIN MENLU,
enter SET UP INTERFACE. Atthe TEST MODE line, press the MORE {F4)
key, then press E1(F2). See Figures 2.5.A and B.

05:47:14
SET UP INTERFACE
TEST MODE : ElL
-~ Bl -
FRAME : pBlelyely)

CRC-4 : YES
RxIVL : TERM
CODE : EDB3
TSTSG : PATRN

PCM-30 PCM-31 UNFRM

Figure 2.5.A E1 set up interface

11:14:44
El
DE3port El port
DISABLED 0 dB
2 TERM

Flxmi: PCM-30

PATxmEt: 1-
1-

8
PATrov: 8

Figure 2.5.B E1 only graphic screen
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1) FRAME
Setect your E1 framing
Options: PCM-30 (F1}, PCM-31 (F2), or UNFRaMed (F3)

2) CRC-4
Options: YES (F1) and No (F2)

* This will allow the test set to measure CRC-4 errors on the incoming
signal, and to transmit CRC-4 bits on the outgoing signal.
* CRC-4 is applicable to PCM-30 and PCM-31 framing only.

3) RxLVL
Choose your receive signal level
Options: TERM (F1), DSXMON (F2), BRIDGE (F3)

* This setting lets the SunSet electrically decode a 2.048 Mbps signal
under a wide range of resistive or cable losses. It also determines
which electrical load will be placed on the circuit by the SunSet.

* On a 2.048 Mbps circuit, there must always be exactly one receiver
that applies a low impedance termination.

4) CODE
Options: AMI (F1), HDB3 (F2)
Choose the line coding
* When in doubt, choose the MHDB3.

5) TSTSG
Select the configuration of the test signal
Options: PATRN (F1), THRU (F2)

* PATRN will cause the test set to insert a test pattern on all E1 channels.
* THRU will cause the selected channel to pass through the test set
undisturbed.

3.0 Loop Back Control

You may operate several different kinds of DS3/1 loopback devices
using the LOOP BACK CONTROL menu. With the circuit looped back, you
can measure performance on the transmission path between the SunSet
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and the loopback device This feature is not available in either E1 mode.
Figure 3.A shows all of the available options in the LOOP BACK
CONTROL menu.
Before proceeding, find out if the line to be tested has ocne or more
loopback devices instalied. If so, find cut what type of loopback it is and
how it is intended to operate.

14:07:02
LOOP BACK CONTROL

D51 LOOPBACK

DS3/DS1 STUFF~BIT
D83/DpS1 C-BIT FEAC
D83 C-BIT FEAC
WESTELL LINE RPTR
WESTELL OFFICE RPTR
TELTREND LINE RPTR
TELTREND QFFICE RPTR
WESTELL NIU/PM & MSS
TELTREND M38

Figure 3.A LOOP BACK CONTROL Menu

3.1 DS1 LOOPBACK

The D51 LOOPBACK selection is available in the D81 and ChanDS3
modes only. Refer to Figure 3.1.A, and use the following procedure:
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14:07:02

DS1 LCOPBACK

MODE | LOOP-UP
TYFPE : IN-BAND

CODE : NI

LOOP~-UP LOOP-DN

Figure 3.1.A DS1 Loopback Menu

Basic Loopback Procedure

1) Select the LOOP BACK CONTROL item from the MAIN MENU.,
a) Select the DS1 LOOPBACK item.

Note: Do not select the MODE unless ail of the other screen settings are
correct. Selecting the MODE will execute the current screen set-
tings. This should be selected last.

2) Access the loopback TYPE.
a) Choose either an IN-BAND (F1) or ESF-DL. (F2) loopback.

» IN-BAND is a common type deployed in networks today, and can be
fransmitted with any type of framing. ESF-DL canonly be transmitted
with ESF (extended superframe) framing, and may be required for
certain NiUs.

* When in doubt, choose IN-BAND if you are using SF-D4 (superframe)
framing, and ESF-DL if you are using ESF framing.

3} Choose the desired CODE.

* The CODE will depend on the TYPE of loopback selected.
 «IN-BAND loopbacks will have a code of either CSU, N (also known as
a smart jack), 100000, or USER.
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« ESF-DL lcopbacks will have a code of either LINE, PAYLOAD,
NETWORK, or USER.

* To work with USER-defined loopbacks refer to the other procedures
in this subsection.

« IN-BAND: Here is an explanation of what the in-band codes are used
for. The NI code is used for an industry-standard Network Interface
Unit{smartjack)ifitis settorespondtoin-band loopback codes. The
loopback only regenerates the signal and should pass both BPVs
and bit errors. The telephone company generally installs this unit at
the customer premises.

The CSU code is used for the customer-owned CSU. The 100000
code is used with a type of NIU {smart jack) that is standardized in
some parts of the country, particularly New England.

= ESF-DL: Here is an explanation of what the ESF-DI. codes are used for.
The LINE code operates a line loopback at a CSU. This loopback
only regenerates the signal. Bit errors and BPVs should pass
through this loopback.

» The PAYLOAD code operates a payload loopback at a CSU. In this
lcopback, the 192 channel bits are passed through but the framing
bits and line code are regenerated. Oniy bit errors will pass through
this loopback.

*» The NETWORK CODE operates an NIU (smart jack) loopback. This
loopback only regenerates the signal and should pass both BPVs
and bit errors. The codes that will be transmitted for each loopback
are:

IN-BAND:

CSU Loop Up: 10000
CSU Loop Down: 100
NI Loop Up: 11000
NI Loop Down: 11100
100000: 100000

T1.403 (ESF-DL):

Line Loop Up:
11111111 01110000

Line Loop Down:
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11111111 00014100
Payload Loop Up:
11111111 00101000
Payload Loop Down:
11111111 01001100
Network L.oop Up:
11111111 01001000
Network Loop Down:
11111111 00100100

4) Choose F1 (LOOP-UP) to loop the circuit up before testing.

* Choose F2 (LOOP-DN) to loop the circuit down once the testing is
complete.

~ 5) Once the loopback operation is finished, you wilt see a message on the
screen, corfirming that the operation was successful.

6) Press ESCAPE as required to return to the MAIN MENU.

Select a User Loopback Code
To select your own loopback code, use the following procedure:

1} In the DS1 LOOPBACK menu, move your cursor to the CODE item and
press USER (F4).
* Be sure to press the F4 key even if the USER item is already displayed
as the selected CODE entry. This will move you into the USER
LOOPBACK CODE screen.

2) Move your cursor down to the desired loopback code and press ENTER.

3) You will now see the DS1 LOOPBACK menu displaying your USER
pattern in the CODE position.
* Press ENTER to begin the loopback operation and proceed with the
basic locpback procedure,

View a User Loopback Code
To view a preprogrammed USER loophack code, use this procedure:

1) In the DS1 LOOPBACK menu, move your cursor to the CODE item and
select USER (F4).
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» Be sure to press the F4 key even if the USER item is already displayed
as the selected CODE entry. This moves you into the USER LOOP-
BACK CODE screen.

2) Move your cursor down to the desired loopback code and press VIEW
(F1).

3) You will now see your selected pattern on the screen.

* When you are finished viewing, press ESCAPE to return to the USER
LOOPBACK CODE menu.

Program a User Loopback Code
To program a user code, use the following procedure:

1) in the DS1 LOOPBACK menu, move your cursor to the CODE item and
press USER (F4).

2) Move your cursor down to a blank position on the user pattern list.
Choose CREATE (F1).

* The USER LOOPBACK CODE screen will now be displayed. See

Figure 3.1.B.
13:13:19
USER LOOPBACK CODE
LABEL : ABC
CODE
ABMDEFG
HIJEKLMN
OPQOQRSTU
VWXYZ -/

INSERT DELETE toggle SELECT

Figure 3.1.B User Loopback screen
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3} Cheose toggle (F3).
* The letter A will begin to fiash on and off within the alphabet grid.

a} Use your cursor keys to move the flashing indicator to the desired
letter.

b) Choose SELECT {F4). You will see the desired letter appear next to
the LABEL menu item.

¢} Continwe in this fashion until you have spelled the desired name.

4) When the desired name appears in the LABEL menu item choose toggle
(F3) to move out of the alphabet grid and back to the LABEL. menu item.

a) Press the down cursor key to move to the CODE menu item.
b) Press the SHIFT-lock key. Enter up to 32 1s and Os to make up the
desired patiern.

5} When you are finished entering the code, press the ENTER key and you
will return to the USER LOOPBACK CODE menu.

* Your new code will be displayed for you.

Correcting a Mistake in the Label while Entering the Label
To correct a mistake made while entering the LABEL of your USER pattern,
use this procedure:

1) This procedure assumes you are starting from step 3 of the Program a
User Code procedure, while you are in the alphabet grid. A letter within
the grid should be flashing on and off.

2) Choose toggle (F3) to move out of the alphabet grid and back to the
LABEL menu item.,

a) Press the left cursor key until the cursor is over the mistaken letter or
number,

3) Press DELETE (F2) to remove the desired letter or number. Repeat
usage of DELETE (F2) as desired.

4) When all the undesirable characters have been removed, move the
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cursortotherightofthe lastcharacter. Ifthe LABEL is now correct, press
ENTER and you are done.

a) If you need to add additional letters to the label, choose toggle (F3)
to return to alphabet grid with the flashing letter. Cursor over to the
desired letter and press SELECT (F4). Repeat until the LABEL is
compiete. You can now press ENTER to record the new LABEL and
return to the USER LOOPBACK CODE screen. Or if you prefer, you
can press toggle {F3) to return to the LABEL line and continue
entering or editing the pattern.

Correcting a Mistake in the Code while Entering the Code
To correct a mistake made while entering the CODE of your foopback
pattern, use this procedure:

1) This procedure assumes you are starting from step 4 of the Program a
User Code procedure.

2) While entering the 1s and Os, you notice a mistaken digit. Press the
ENTER key to record the pattern on the USER LOOPBACK CODE list.

3} Cursor down to the paftern you just entered and select DELETE (F2). You

have now deieted the errored pattern, and you can create a new one
using the "Program a User Loopback Code" procedure.

Edit a User Loopback Code Label
Use this procedure to edit the label of a USER code that you have created:

1) From the DS1 LOOPBACK menu, move the cursor down fo the CODE
menu item and select USER (F4).

* Be sure to press the F4 key even if the USER item is already displayed
as the selected CODE entry. This moves you into the USER LOOP-
BACK CODE screen.

2} Move your cursor to the code that you want to edit, and select EDIT (F2).

3) Edit the code's label using the "Correcting a mistake..." procedure.
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Delete a User Loopback Code
Use this procedure to delete a user lcopback code that you ne longer want:

1) From the DS1 LOOPBACK menu, move the curscr down to the CODE
menu item and select USER (F4).

* Be sure to press the F4 key even if the USER item is already displayed
as the selected CODE entry. This moves you into the USER LOOP-
BACK CODE screen.

2) Move your cursor to the code that you want to delete and select DELETE
{F3). The code is deleted and vou are finished.

a} Press ESCAPE 1o return to the DS1 LOOPBACK screen.

3.2 DS3/DS1 STUFF-BIT

This type of loopback utilizes the DS3 stuff bits to facilitate looping. It
operates with both M13 and C-Bit framing.

Access o this type of looping is available only if a DS3/DS1 TESTMODE
and a 3Rx/3Tx CONFIGURATION have been selected from within the SET
UP INTERFACE menu item.

Use the following procedure:

1) Enter the LOOP BACK CONTROL itern from the MAIN MENU. Select the
DS3/DS1 STUFF-BIT option.

Note that you will not be granted access to the CHNL {channel) number
fromwithinthis screen. ltis displayed here for convenience. This CHNL
number must be configured from within the SET UP INTERFACE menu,
and it corresponds to the TxCH and RxCH on the DS1 side. In order to
activate the loopback, both the TxCH and the RxCH must be the same.

2) Select the looping MODE you wish to use: LOOP-UP (F1) or LOOP-DN
(F2). As the appropriate F-key is pressed, looping will begin,

3) A status message will be displayed to confirm a successful loopback.

4} After this message has been displayed, press ESCAPE as necessary to
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return to the MAIN MENU.

3.3 DS3/DS1 C-BIT FEAC

This type of lcopback utilizes the DS3 Far End Alarm and Control
Channel (FEAC). It cperates only with C-Bit framing.

The FEAC enables loopback functions using code words. Under this
arrangement, the 28 individua!l DS1s are locped back.
Use the following procedure:

1} Select the LOOP BACK CONTROL item from the MAIN MENU.

a} Select the DS3/DS1 C-BIT FEAC option. See Figure 3.3.A.

10:49:05
DS3/D81 C-BIT FEAC

MODE : LOOP-UP

TYPE : LINE

CHENL : BEESSY

CSIALL  DS1CHNL

Figure 3.3.A DS3/DS1 C-bit FEAC screen

2) Press the Down Arrow key to access the TYPE. Twoe looping options are
available: NETWORK (F1} and LINE (F2). The TYPE item is set at LINE.

3) Select the DS1(s) you want to loop. DS1ALL loops all of the DS1s, and
DS1CHNL loops the channel selacted as Tx and Rx DS1 channel inthe
SET UP INTERFACE.

3) Select the looping MODE you wish to use: LOOP-UP (F1) or LOOP-DN

Ch. 4 Menu Descriptions 4-35



(F2). As the appropriate F-key is pressed, looping will begin.
4) A status message will be displayed to confirm a successful loopback.

5) After this message has been displayed, press ESCAPE as necessary to
return to the MAIN MENU.

3.4 DS3 C-BIT FEAC

The DS3 C-bit FEAC option (SW301) alsc utilizes the Far-End Alarm and
Control Channel (FEAC). The third C-bit in M-subframe 1 provides a FEAC.
When no alarms or control signals are being sent, this bit is set to 1. When
an alarm or control signal is generated, a 16 bit code word, consisting of
OXXXKKXO11111111 (RiL) is repeated a minimum of ten times.

For C-bit parity, a line loopback feature is provided. With the DS# iine
loopback activated, the Ci signal is disconnected from the network, and the
network signal is ransmitted back to the network by the loopback circuitry
in the TE without changing in the framing format or removal of bipolar
violations.

Use the foliowing procedure:

1} Select the Loop Back Control item from the main menu, and select the
BS3 C-BIT FEAC aption.

2} Press the Down Arrow key to access the TYPE. Two looping options are
available: NETWORK (F1) and LINE (F2).

3) Select the looping MODE you wish to use: LOOP-UP(F1) or LOOP-DN
(F2). As the appropriate F-key is pressed, looping will begin.

4} A status message will be displayed to confirm a successful loopback.

5) After this message has been displayed, press ESCAPE as necessary to
return to the MAIN MENU,
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3.5 WESTELL LINE REPEATER

Figure 3.5.A shows several aspects of the repeater control session.
Refer to the Teltrend Line Repeater section for procedures {o use.

11:55:45
WESTELL LINE RPTR
TIME-000:00

Span ARMED

SPAN CTRL {ARM-TNE|

RPTR No. :01
RPTR TYPE:31xx-56
ARM-TNB TOUTDIS more

Figure 3.5.A Waestell Line Repeater

3.6 WESTELL OFFICE REPEATER

Figure 3.6.A shows several aspects of the repeater conirol session,

11:55:45
WESTELL OFFICE RPTR
TIME-000:00

STATUS

Span ARMED

SPAN CTRL {aRM-TNB]|
RPTR No. :01
RPTR TYPE:31xx-56
ARM-INB TOUTDIS more

Figure 3.6.A Westell Office Repeater
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The TIME shows you how much time is remaining until the repeater will
automatically drop its loopback. The STATUS bar shows you the current
looping status of the span. The SPAN CTRL iine shows you what span
control function is currently in process or has just been completed.

The exact F-key commands presented to you will depend on whether
the test setis configured for SF framing or ESF framing. The basic difference .-
is that in one case you will see ARM-INB {arm in-band) and in the other you
will see ARM-DL. (arm data link) and UNARMDL (unarm data link). In most
cases, ARM-INB has the same function as ARM-DL.

The RPFTR TYPE line shows the type of Westell repeater selected, This
will be the 31xx-56 F1-key or the 31xx-80 F2-key.

There are a few differences to note when using Westell repeaters as
compared to Teltrend.

Forinstance, the Westell central office repeater and line repeater F-key
menus also include a sequential loopback (SEQLPBK) itemwhich allow you
to quickly step through the loopbacks on a line. To use this feature, simply
arm the span and then press the SEQLPBK F-key and cbserve which
repeater loops up. You don't have to enter the repeater address. This
feature is useful for tracking down misaddressed repeaters.

Also, it you want to do a span power down with the Westell office
repeater, it must first be lcoped up.

The Westell central office repeater menus as do not have the fractional
T1 blocking or NIU-mode commands of the Teltrend.

3.7 TELTREND LINE REPEATER

Figure 3.7.A shows the Teltrend line repeater loopback
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11:55:45
TELTREND LINE RPTR

TIME-000:00

STATUS
Span IDLE
SPAN CTRLJARM-INB
RPTR No. :001
ARM~INB TOUTDIS more

Figure 3.7.A Teltrend Line Repeater

This diagram shows several aspects of the repeater control session. The
TIME (timeout) timer shows you how much time is remaining unti! the
repeater will automatically drop its loopback. The STATUS bar shows you
the currentlooping status of the span. The SPAN CTRL line shows you what
span conirol function is currently in process or has just been compieted.

The exact F-key commands presented to you will depend on whether
the test setis configured for SF framing or ESF framing. The basic difference
is that in one case you will see ARM-INB (arm in-band) and in the other you
will see ARM-DL (arm data link) and UNARMDL {(unarm data link). In most
cases, ARM-INB has the same function as ARM-DL.

Teltrend Line Repeater Procedures
Ta control the Teltrend line repeater using SF framing, you may perform the
following functions.

1) Armthe office repeater and alt the line repeaters on the span by pressing
F1 for ARM-INB. Arming is required before the repeaters will actually
ioop up.

2) Disable the autormnatic timeout of the repeaters on the span by pressing
F3 for TOUTDIS.

» If you dothis, be sure to loop down ail the repeaters on the span when
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you are finished.]
3) By pressing the more key, several new opticns wilt appear.

4) Pressing F1 for LPBKQRY wili query all the repeaters on the span to see
which one is actually locped back. '

» |f a repeater is found, its number will be displayed in the graphic.
Otherwise, LPBK will be displayed in either the looped mode or the

unicoped mode.

5) Pressing F2 for PWLPQRY wiil query all the repeaters on the span to see
which one is looping the span simplex power,

* Be sure to arm the span first. You will see a special status message
i the power loop query finds a repeater in power loop.

6) Pressing PWCUTTH (F3) will tell the repeater that has looped the span
power to attempt to cut that power through to the other repeaters on the
sparn.

7} Pressing the more (F4) key will yield an additional option:

8) Pressing the UNIVLDN (F1} key will cause the set to transmit universal
loopdown code to lcopdown any lcoped repeaters.

9) Pressing the more (F4) key will provide two final options.

10) Pressing the LOOP-UP key will loop up the specified line repeater. The
repeater must be armed before using this function, see step 1.

* Also, the RPTR No. must be entered before the LOOP-UP command
is selected. The display will show if the toop up was successiul.

11} Pressing the LOOP-DN key will loop down any line repeater. it will not
loop down the NIU.

3.8 TELTREND OFFICE REPEATER

Teltrend provides a variety of office repeaters which are supported in
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the SunSet T3. Refer to Teltrend documentation for detailed information on
the operations of these various repeaters. Figure 3.8.A shows the Teltrend
office repeater loopback screen:

11:55:45%
TELTREND OFFICE RPTR

TIME-000:00

»
] Span ARMED
SPAN CTRL {ARM-INB]
RPTR No. :01

ARM~-INB TOUTDIS more

Figure 3.8.A Teltrend Office Repeater

This diagram shows several aspects of the repeater control session. The
TIME indicator shows you how much time is remaining until the repeater will
automatically drop its icopback. The STATUS bar shows you the current
looping status of the span. The SPAN CTRL line shows you what span
control function is currently in process or has just been completed.

The exact F-key commands presented to you wili depend on whether
the testsetis configured for SF framing or ESF framing. The basic difference
is that in one case you will see ARM-INB (arm in-band) and in the other you
will see ARM-DL (arm data link) and UNARMDL (unarm data link). In most
cases, ARM-INB has the same function as ARM-DL.

To control the Teltrend office repeater using SF framing, you may perform
the following functions. Some special comments are included in case you
are using ESF framing;

1} Arm the office repeater and ali the other repeaters cn the span by
pressing F1 for ARM-INB. Arming is required before the repeaters will
actually loop up.

2) Disabie the automatic timeout of a icoped repeater on the span by
pressing F3 for TOUTDIS. [f you do this, be sure to toop down all the
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repeaters on the span when you are finished,

3) Praess the more (F4 key) from the first F-key menu to show the following
three F-keys:

a) Pressing F1 for LPBKQRY will query all the repeaters on the spantc
see which one is actually looped back.

b} Pressing F2 for POWR-DN will tell the office repeater to cut power to
the span. Power will remain cut until you choose another function or
escape to the main menu. Powering down the span resets all the
repeaters. Be suretoarmthe office repeater before selecting POWR-
DN.

¢} Pressing UNIVLDN (F3) will send the NIU in-band loop down code to
drop one Telrend or NIU loopback at a time.

4) Pressing the more (F4) key from the second F-key menu will provide the
following three options:

a) Pressing the LOOP-UP (F1) key will loop up the office repeater. The
repeater must be armed before using this function, see step 1). Ifthe -
office repeater is an E-type, you can also chaose office repeater
number 1 through 3 in RPTR No. Do this before pressing LOOP-UP
{F1).

If the E-type office repeater is configured for fractional T1 block-
ing, then only repeater number 1 can be looped up, and after the loop
up is successful a message will be displayed showing the fractional
configuration of the office repeater.

b} Pressing the LOOP-DN key will loop down the office repeater. It will
not loop down the E-type office repeater when it is in NIU emulation
mode.

c¢) Selecting the DUAL-LB (F3) key will loopback the E-type office
repeater in both directions when it is configured for NIU mode and
when it has already been looped up using the ARM-INB F-key.

5) Selecting more (F4) from the third F-key menu will display the following
two or three options:
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a) Selecting UNBLOCK (F1) will unblock the office repeater to allow NIU
foop up code o pass through from the customer premisestoward the
DSX. This situation arises when you are testing from the custorner
premises and want to loop back an NiU that is on the cther end of the
circuit. First you have to send NIU loop up (ARM-INB) code. This
arms the central office repeater but does not loop back anything.
Then you can send the UNBLOCK code, which will temporarily
inhibit the NIU blocking feature of the office repeater. Then you send
the NiU ioop up (ARM-INB) code again and the far end NIU loeps up.

by CLR-FT1 (F2) is used to temporarily reconfigure the E-type office
repeater in fractional mode back to through mode,

This allows you to troubleshoot the span using full 1.544 Mbps testing:

a) The first step is to send ARM-INB command (not ARM-DL) - this arms
the E-type office repeater in fractional mode. It also loops back the
NIU, although you will probably not see a pattern synch because the
central office repeater is still blocking the unused channels,

b)The nexistepis to press CLR-FT1. You willnow see pattern synch and
no errors if the span and equipment is working properly. You can
perform a variety of tests such as bridge tap and basic measure-
ment.

¢} When you are done, UNIVLDN will drop the NIU loop and return the
office repeater to its fractional blocking mode.

3.9 WESTELL PERFORMANCE MONITORING NiU
MAINTENANCE SWITCH and RAMP

Use this procedure for using the Westell Performance Monitoring NIU,
Maintenance Switch, and Ramp feature:

1) Plug into the DS1 line to be tested. This will be the cusiomers circuit i
just using the PM NIU feature, or it will be the maintenance spare if you
are using RAMP or the Maintenance Switch.

a) Make sure your test set is configured for SINGLE, TERM SF or ESF.
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2) From the main menu, enter the LPBK & SPAN CTRL menu.

a) Then enter the WESTELL NIU/PM & MSS menu. Note: the test set will
only proceed if it is able to verify a successful loopback is estab-
lished.

3) Referio Figure 3.9.A, Westell PM/NIU & MSS. Continue reading on in this
section for more background information and individua! procedures for
each capability.

The Westell Performance Monitoring NIU is a smart jack which con-
stantly measures the performance of the received signals from both the
network and the customer equipment. You can use your SunSet T3 to pot!
the smart jack to provide valuable information when troubleshooting the
network.

The Westell Maintenance Switch is a 1xN protection device which is
used for manually restoring service to hi cap lines upon a failure. With the
Maintenance Switch Ramp Access, you can use your SunSet T1 to non-
intrusively poll the performance monitoring information from the NiU through
the protection line.

Allofthese functions require the NIU to be looped back before you begin
operations. The test set takes care of this function automatically as you
enter the menu. Further, the set will automatically switch itself into the
required ESF mode if you have not already done this before entering the
menu.

2:30:02
WESTELL NIU/PM & MSS

RTRV/VIEW ALL PM RPT
RETRIEVE PM REPORT
RESET PM COUNTERS
RETRIEVE NIU HEADER
SET NIU TIME & DATE
MSS SWITCH CONTROL
MSS RAMP ACCESS

Figure 3.9.A Westell NiU/PM & MSS
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3.9.1 RTRV/VIEW ALL PM RPT
This command retrieves ail the performance information from the NIU.
Use the following procedure:

1) ENTER the RTRVNVIEW ALL PM RPT menu item.

2) if you have performed this operation since the fast time you erased the
NVRAM , skip to step 3). Otherwise, press F1 (YES) to print the received
data or F2 (NQ) to not print the data. The set will then retrieve the data.
This operation will take up to several minutes to complete. You can tell
the operation is complete when the "Retrieving data ..." changes to "All
PM reports retrieved.” Press ENTER to return to the WESTELL NIU/PM
& MSS menu. Press ENTER to reenter the RTRVNVIEW ALL PM RPT
menu.

3) Refer to Figure 3.9.8.

2:30:02
RTRV/VIEW ALL PM RPT
LAST REPCRT IS AVAILARLE

SELECT OPTION : SCRVIEW

SCRVIEW PRINT RMTDUMP DELETE

Figure 3.9.B RTRV/VIEW ALL PM RPT

4} Choose SCRVIEW (F1) if you would like io see the performance data
printed on the screen. Then press PAGE-UP (F1) or PAGE-DN (F2) as
desired to view all the data. If you see a STAT message that you don't
understand, press STATUS (F3} to get an interpretation of the STAT
code. Press ESCAPE to getoutof the STATUS interpretation screen and
back to the pages of performance results.

5) Press PRINT (F2) if you would like to print the status report to the printer.
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6) Press RMTDUMP (F3) if you are contralling the set over the remote
interface and you would tike to log the data to a data file.

To do this, configure your remote terminal to log the data that it
receives. You will have 10 seconds after pressing RMTDUMP to cpen
your log file before the test set staris to transmit the data. You will alsc
have 10 seconds after all the data is transmitted to close the log file
before the test set starts retransmitting screen contro! characters.

7) Choose DELETE (F4) if you would like 1o delete the stored performance
history, and you would like to poll the NIU all aver again. Note that if you
never print your results, when you enter this menu you will have to
choose DELETE inorder to delete the old results and retrieve the current
results.

Here is'what the data means:

PM PERIOD is the month-day-hour of the period being observed

ACCUMPRD isthe pericd of time thatthe datawas collected over, either
1 hour or 1 day.

DIRECT is the direction that was measured. AZ is from the central office
to the customer premises and ZA is from the customer premises to
the central office.

CVL is a coding violation-line (BPV).

CVP is a coding violation-path (CRC-6 or SF error).

ESL is a errored second-line.

ESP is an errored second-path.

SESL is a severely errored second-line.

SESP is a severely errored second-path,

UASL is an unavailable second-line.

UASP is an unavailable second-path.

PDVS is a pulse density violation second.

B8ZS is a second in which BBZS was observed.

MSEC is the number of measured seconds.

STAT is the coded status message.

3.9.2 RETRIEVE PM REPORT

Refer o the previous procedure. This menu item allows you to retrieve
the performance information from a single time period. Youmust specify the
month, date, hour and direction of transmission that you wish to poll. Simply
press the SHIFT-lock key so the SHIFT indicator is displayed. Next, type
in the numbers of the day, date, and hour you want. Press the SHIFT-lock
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key again sod you can enter the desired F-keys for accurmulation period
and direction. When all the numbers and entries are as desired, press
ENTER to retrieve and view the data.

3.8.3 RESET PM COUNTERS

QOccasionally the data at the NIU may become corrupted. This com-
mand allows you to reset all the NiU performance registers to zero. Simply
press the ENTER key when it gives you the warning message and ali the
counters will be reset to .

3.9.4 RETRIEVE NIU HEADER
This command tells you what the date and time is at the PM NiU,

3.9.5 SET NIU TIME & DATE

This command aflows you to set the NIU time and date in year-month-
day and hour-minute-second formats. Note that setting the NIU time and
date will cause all the registers to be reset to nfa (not available). You may
wish to retrieve the available performance information before resetting the
time and date.

3.9.6 MSS SWITCH CONTROL
This command sends the control sequence to initiate the maintenance
switch. Use the following procedure:

1} Be sure you have a loopback estabiished at the maintenance swiich.

a) Press the ERR INJ key and verify that you see your errors coming
back. If you don't, ESCAPE back to the LPBK & SPAN CTRL menu.
Then re-ENTER the WESTELL NIU/PM & MSS menu. This will
automatically loop up the T1 Maintenance Switch card or NIU.

2) ENTER the MSS SWITCH CONTROL menu.

3} SWITCH (F1) the line if you are connected to the maintenance switch and
you are ready to switch a circuit over to the spare. Or, RELEASE (F2) the
line if you are connected to the customer's span and the customer is
using the maintenance span.
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4) lfyou chose RELEASE, proceed tc step 8). Otherwisg, choose whichling
to switch to the maintenance spare. Press the SHIFT-lock key to display
the SHIFT indicator, then press the desired numbers,

a) Next, press ENTER to begin the operation.

b) When the control sequence is successful, you will get a message
saying to go ahead and press the ENTER key to activate the 10
second timer at the maintenance switch. Do this.

c) Connect the customer's span to the maintenance spare for the
duration of the switch. You are now finished.

5) If you chose RELEASE in step 3), you do not need to specify which line
torelease - this will be taken care of automatically. Press ENTER and the
control sequences will start.

a) When the maintenance switch is ready, reposition the cables on the
‘span, and then press ENTER to release the protection switch.

Note that you need fo have a loopback in place to perform these
commands. if you go directly from a switch to a release, you will first be
plugged into the control unit, and then you will be plugged into the PMNIU.
The control unit will be automatically looped up when you enter the
WESTELL NIU/PM & MS5 menu item. However, when you plug into the PM
NIU to perform the release command, then you will need to ESCAPE out of
the Westel PM NIU/MSS menu and then enter back into it as described in
step 1 to reestablish the loopback at the PM NilJ. You are now finished.

Consult the Westell Maintenance Switch System practices for extensive
information on the operation of the switch.

3.9.7 MSS RAMP ACCESS

This command sends the control codes necessary to retrieve the
performance information fromthe desired NIU. The advantage of this form
of information retfrieval is that the line remains in service while the informa-
tion is polied. Use this procedure:

1) ENTER the MSS RAMP ACCESS menu.
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2) Choose ACTIVATE (F1).
3} Choose the line that you want to read the BAMP from. Press the SHIFT-

iock key to display the SHIFT indicator on the screen. Enter the number
of the line o be read, then press ENTER.

4} When the "BAMP control has completed message’ is shown, escape
back to the WESTELL NiU/PM & MSS menu.

5} Press ENTER on RTRV/VIEW ALL PM REPORT,
a) Choose F4 (DELETE). Retrieve the performance monitoring data as
described in the "HTRV VIEW ALL PM RPT" procedure. View and
print the data as desired.

6) When finished viewing the data, return to the MSS RAMP ACCESS menu.

7) Choose DEACTIVAT and press ENTER. When the control sequences
finish, you are finished with this procedure.

3.10 TELTREND MAINTENANCE SWITCH
This feature is found in LOOP BACK CONTROL, TELTREND MSS.

TELTREND MSS SWITCH CONTROL
Use the following procedure:

1) Verify that the settings you have specified in the SET UP INTERFACE
menu are correct.

2) Upon entering the TELTREND MSS menu itern, the SunSet will attempt
o foop up the CCU (maintenance switch Common Control Unit).

3) Ensure that a successful loopback has been established at the mainte-
nance switch by pressing the ERR INJ key. Any errors which are
received should be indicated on the LED display panel.

If 2 successiul loopback has not been established, escape to the LOOP
BACK CONTROL.menu. Reenter the TELTREND MSS menu item. This
will autornatically attempt to loop up the CCU or NiU.
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4} Enter the TELTREND MSS CONTROL menu item.

5) Select either option F1 (SWITCH) if you are connected to the mainte-
nance switch and you are ready to switch the circuit over to the spare,
or F2 (RELEASE) if you are connected to the customer's span and the
customer is using the maintenance span. Using the SHIFT-lock key,
enter the position of the LINE to be switched/released. Press ENTER to
start the control sequences.

6) If you have chosen SWITCH, the SunSet willindicate that it is sending the
switch code, then it will attempt to verify the switch. Once this operation
has succeeded, a message will be displayed for the user to press
ENTERtoswitchtheline. After pressing ENTER, connectthe customer's
span to the maintenance spare for the duration of the switch. You are
now finished,

7} ifyouhave chosen RELEASE in step 5), then reposition the cables on the
span. Press ENTER and wait until the control sequences have been
execuled. The switch has now been released.

Note the following important points:

1) A loopback must be in place to perform the switch/release com-
mands. [f you go directly from a switch to a release, you will first be
plugged into the control unit, and then you will be plugged into the
NIU.

2) The CCU will automatically loop up when the TELTREND MSS$ menu
itemn is entered. However, when you plug into the NIU to perform the
release command, thenyou wilineed to ESCAPE fromthe TELTREND
MGS menu and thenreenter it (as in step 2) to reestablish a loopback
at the NIU.

Consult the Teltrend Maintenance Switch Systern practices for extensive
information on the operation of the switch.
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4.0 Using the SEND TEST PATTERN menu

From the MAIN MENU, enter SEND TEST PATTERN. Reter to Figures
4. Aand 4 B. Notall patterns will be available at all times. The user's choice
of patterns will depend upon the TEST MODE selected.

Note that DDS-1, DDS-2, DDS-6, and 0000 sheuld not be used as test
patterns for DS1 AMI testing. These patterns have in excess of 150
consecutive zeroes which will cause a loss of signal.

17:16:17

SEND TEST PATTERN

2e23 220 2el5
1100 1010 1111

PATxmt: 223

User

Figure 4.A DS3 Send Test Pattern
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15:26:27
SEND TEST PATTERN

2e20  2el5 2047
11600 0161 1111 0009
QRS 511 127 63

1-8 1-16  3-24 DALY
Ti-1  T1-2  T1-3  Ti-4
Ti-5 T1-6 DDS-1 DDS-2
DDS~3 DDS-4 DDS-5 DDS-6

PATxmt: 222

User

Figure 4B DS1, ChanDS3, and E1 Test Patterns

4.1 Standard Test Patterns

This section defines the various test patterns transmitted and recog-
nized by the test set. Not all patterns will be available at all times. The user's
choice of patterns will depend upon the TEST MODE selected.

Use this procedure:

1) Select the SEND TEST PATTERN item from the MAIN MENU.

2} Use the arrow keys to move to the test pattern of interest. Note that the
PATxmt: indicator (below the st of patierns) changes as each new
pattern is highlighted. As a new pattern is highlighted, the SunSet
immediately begins transmitting the pattern.

3) Press ENTER to return 1o the MAIN MENU,

Available Patterns:

DS3 mode:
2e23, 2e20, 2e15, 1100, 1010, 1111, User.
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ChanDS&3, D31, DS3/E1 and E1 modes:
2e23, 2820, 215, 2047, 1100, 1010, 1111, 0000, QRS, 511, 127,63,
1-8, 1-16, 3-24, DALY, T1-1, T1-2, T1-3, T1-4, T1-5 T1-6, DDS1,
DDS2, DDS3, DDS4, DDSS, DDSE, User,

The long patterns are written in hexadecimal notation, also known as
‘*hex". You cantellif a pattern is written in hex because it will be written with
pairs of numbers separated by commas. MHex is a 16-gigit numnber system
consisting of the digits 0, 1,2, 3,4,5,6,7, 8,8, A, B, C,D. E, F. The hex
pattern 15 FA translates to the binary pattern 0001 0101 1111 1019, where
the lefimost bit is transritted first.

Here are the test patterns:

User

User-defined pattern, with a maximum length of 2048 bits for a2 User DS1
pattern, and a maximum length of 8 bits for a User D83 pattern. 10 such
patterns may be stored in the SunSet T3,

Ze23

2e23 is the industry-standard 2e*-1 pseudo random bit sequence. This
signal is formed from a 23-stage shift register and is not zero-constrained,
This pattern contains up to 22 zeroes in a row and violates standards for
consecutive zeroes in AMi-coded fransmission.

2e20

2e20 is the industry-standard 2e®-1 pseudo random bit sequence. This
signal is formed from a 20-stage shiit register and is not zero-constrained.
This pattern contains up to 19 zeroes in a row and violates standards for
consecutive zeroes in AMI-coded transemission. This pattern is what the
QRS pattern is derived from.

2e1s

2e15 is the industry-standard 2e™-1 pseudo random bit sequence. This
signal is formed from a 15-stage shift register and is not zero-constrained.
This pattern contains up to 14 zeroes in a row and does not violate
standards for consecutive zeroes in AMI-coded transmission.

2047
2047 is the industry-standard 2047 bit code used for DDS applications.
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1100
This patternrepresents aDS3idle code. The DS3IDLE code is a signal with
vaiid M-frame Alignment Channel and P-bit Channel and with an informa-
tion bit sequence of 1100. Here is the pattern in its binary form:

1100

1010
1010 is the industry-standard alternating ones and zeroes pattern. The
patiern is frame aligned with 'f* showing the focation of the framing bit. The
pattern is:

£ 01031 0101

‘This pattern also represents a DS3 Afarm indication Signal (AlS). The
D83 AlS is a signal with a valid M-frame Alignment Channel, M-subframe
Alignment Channeland P-bit Channel. Bits X1 and X2 are setto 1, while bits
Ct1, C2 and C3 are set to 0 and an information bit sequence of 1010...
(beginning with a 1 after each M-frame Alignment, M-subframe Alignment,
X-bit, P-bit and C-bit Channels) is transmitted on the returning DS3 signal.

1111
The industry-standard all 1s pattern is used for stress testing T1 AMI and
B8ZS lines. If the pattern is sent unframed, it will be interpreted as an AIS
(Alarm Indication Signal). Here is the pattern in its binary form:

111l

0000
This is the industry-standard all zeroes pattern. This pattern is often used
to make sure that clear-channel lines have been properly provisioned for
B8ZS during circuit turn-up. if a portion of the circuit is AMI, then pattern
synch and/or signal will be lost. The pattern is:

0000

QRS

QRS s the industry-standard Quasi Random Signal. This signal is formed
from a 20-stage shift register and is zero-constrained for a maximum of 14
consecutive zeroes. When transmitted in a framed signal, up to 15
consecutive zeroes will occur, in accordance with AMI minimum density
requirements.

511
511 is the industry-standard 511-bit code used for DDS applications.
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127
127 15 the industry-standard 127-bit code used for DDS applications.

B3
63 is the industry-standard 63-bit code used for DDS applications.

1-8
Theindustry-standard 1 in 8 patternis used for stress testing AMI and B8ZS
lines. The pattern is also called 1.7 in older literature. The pattern is frame
aiigned (f is the framing bit) as shown in its binary form:

£ 0100 0000

1-16
The industry-standard 1 in 16 pattern is used for overstressing AMI lines.
ltviolates industry standards for pulse density. Therefore an AMl circuitthat
fails this test could still be a good circuit. The pattern is frame aligned (*f*
is the framing bit) as shown in its binary form:

£ 0100 0000 00C0 0000

3-24
The industry-standard 3 in 24 paitern is used for stress testing AMI lines.
The pattern is frame aligned (*f" is the framing bit) as shown in its binary
form:

£ 0100 0100 000DC 0COO0 0000 0100

DALY
The Daly 55 Octet pattern is a special stress pattern that obeys industry
standards for pulse density and maximum consecutive zeroes in both AMI
and B8ZS coded circuits. Framing bits occur atoctet boundaries. Note that
the Daly 55 octet pattern replaced the original 55 octet pattern (see T1-8).
Here is the Daly 55 octet pattern:
80, 80, 80, 80, 80, 80, 01, 80, 8D, 80, 80, 80, 80, CO,
80, 80, 80, 80, EO0, B0, 80, 80, 80, AA, AA, AA, AA, 55,
5%, 55, 55, 80, 80, 80, 80, 80, 80, FF, FF, FF, FF, FF,
Fr, 01, 80, 01, 80, 01, 80, 01, &0, 0t, 80, 01, 80

T1-1

This 72-octet pattern is used for stress testing T1 circuits and network
elements. Here is the actual pattern, with “f* showing the locations of the
framing bit:
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£ 01,
80, 80,

01, 01, 01, 80, 00, 8O, B8O,

0%,

B0, 44, 00, 04, 44, GO

8C, C0@, 01,
, 04, 55, £

55, 55, AA, AA, AA, AA, 55, 55, 55, 55, AA, 55,

AR, AA,

FF, 24, 92, 489,
04,

41, 02,

T1-2

01,

01, F¥, FF, FF, FF, £

08, 01

F¥, FF, FT,

11, 11, 11, ¢8, 42, 10, B84, 21,

80,
55,
55,
7F,
04,

01,
55,

FF,
10,

This 96-octet pattern is used for siress testing T1 circuits and network
elements. The pattern can cause framing problems and shouid not be used
with SF framing. Here is the actual pattern, with *f" showing the locations of
the framing bit:

£ F¥F¥, F¥F, F¥, FF, FF, FF, FF, FF, FF, FF, FPF,

FF, FF,
¥FF, FF,
FF, FF,
80, 01,
80, 01,
61, 8C,
01, 80

T1-3

FF,
FF,
FF,
840,
80,
01,

¥F¥, ¥F, FF, FF, FF, FF
F¥, ¥F¥, FF¥, FF, FF, FF
FF, FF, FF, FF, F¥, £
01, 80, 01, 80, 01, 80

, FF, FF, £

, FF¥, FF, FF,
55, B5, 55,

, 01, 80, 01,

01, 80, £ 55, 55, b5, 55, 01, 80,

80, 01, 80, 01, 80, 01

., 80, 01, 80,

FF,
FF,
¥,
01,
01,
a0,
80G,

This 54-octet pattern is used for stress testing T1 circuits and network
elements. The framing bit is inserted at octet boundaries. The pattern
violates the 15 zeroes constraint when transmitted in a framed AMI signal.
However, in unframed transmission or B8ZS transmission it meets the
zeroes constraint. Here is the actual pattern:
80, 8¢, 80, 80, 8C, 8O, 00, 80, 80, 80, 80, 80, 80, CO,
80, 80, B8O, 80, EC, 80, 80, 80, 80, AA, AR, AA, AA, 55,
55, 55, 55, 80, 80, 80, 80, 80, 80, FF, FF, FF, ¥FP, FF,

FE, 01,

T1-4

80,

01, 80, 01, 80, 01,

80, 01, 8¢,

01

This 120-octet pattern is used for stress testing T1 circuits and network
elements. Here is the actua! pattern, with "f” showing the locations of the

framing bit:

¥F, FF, FF, FF, FF, ¥¥, FF, FF, FF, FF, FF, f

FF, ¥Fr,
FF, FF,
FF, FF,

FF,
FF,

¥r¥, ¥F, F¥, FF, FF, FF, F¥, FF, ¥F, FF,

FF¥, F¥, FF, FF, FF, FF, FF, FF, FF,

FF, FF, F¥, ¥F, ¥F, £

F¥, F¥F, FF,

FF,
FF,
FF,
FF,
FF,

FF,
FF,
FF,
FF,
FF,
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¥FF, F¥, FF, FF, FF, £ 55, 55, 55, 55, 08, 08, 08, 08,
nDg, 0, 08, 08, 08, 08, 08, 08, 08, 08, 08, 08, 08, 08,
08, 08, £ 55, 55, 55, 55, 08, 08, 08, 08, 08, 08, 08,
g, ¢s8, 08, 08, 08, 08, 08, 08, 08, 08, 08, 08, 08

T1-5
This 53-octet pattern is used for stress testing T1 circuits and network
elements. The framing bitis inserted at octet boundaries. Here is the actual
pattern:
01, 8¢, Gi, B8O, 0%, 80, 01, 80, 01, 80, 01, 80, 01, 80,
01, 80, 01, 80, 01, 80, 01, 80, 01, 80, 01, 80, 01, 80,
01, 80, 80, ¥5, 55, ¥5, 80, 80, 80, 80, FF, FF¥, FF, FF,
80, 8¢, 80, 80, FF, ¥F, FF, FF, FF, FF, D3

T1-6 {55 octet)
This is the original 55-octet pattern. It is used for stress testing T1 circuits
and network elements. if transmitted in a framed signal with AMI coding,
it wilt violate the 15-zero constraint. It does not violate the zeroes constraint
in an unframed signal. If framed, the framing bit is inserted at octet
boundaries. Here is the actual pattern:
80, 80, 80, 80, 80 80, 00, 80, 8O, 80, 80, 80, 80, C0,
80, 80, 8G, 80, E0, 80, 80, 80, 80, AA, AA, BRA, AA, 55,
55, 55, 55, 80, 80, 80, 80, B0, 80, FF, FF, F¥, FF, FF,
FF, 01, 80, G, 80, 01, 80, 01, 80, 01, 80, 01, 80

DDS pattern notes

The DDS (Digitat Dataphone Service) patterns were developed specifically
for DDS applications. DDS-1, DDS-2, and DDS-6 should not be used as
1.544 Mbps T1 test patterns on AMI coded lines because they have in
excess of 150 consecutive zeroes which will cause a loss of signal to be
recordedonaT1line. These patterns are recommended for DDS, fractional
Nx56 T1 applications, and special laboratory applications.

DDS-1 :
F¥, F¥, FF, FF, FF, FF, FF, FF, FF, FF, FF, FF, FF, FF,
FF, ¥F¥, FF, F¥, ¥¥F, ¥¥, ¥¥, FF, FF, FF, FF, FF, FF, FF,
FF, F¥, FF, FF, ¥F, ¥¥, FF¥, FF, FF, FF, FF, FF, FF?, FF,
¥¥, ¥r, FF, F¥, FF, FF, FF, F¥, FF, ¥F, FF, FF, FF, FF,
F¥, ¥¥, F¥, ¥F, FF, FF, FF, FF, FF, FF, FF, ¥F, FF, FF,
FF, ¥F, FF, FF, FF, FF, ¥F, FF, FF, FF, FF, FF, FF, FF,
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FF¥, FF, FF,
FF, FF, 00,
00, 00, 00,
00, 00, 00,
00, 00, 00,
00, 00, 00,
00, 00, 00,
0o, 00, 00,
00, GO, 00,

Dbhs-2
78, 7E, TE,
TE, TE, 7B,
78, 7E, 7TE,
78, TE, TE,
TE, 7E, TE,
7, TE, TE,
TE, 7E, TE,
78, TE, 00,
0c, 00, QO0,
00, 00, 00,
00, 00, 00,
00, 00, 00,
06, 00, 00,
60, 00, 00,
0G, 0C, 00,

DD&-3
00110010

DDS-4
01000000

DDS-5
FE, FE, FE,

DDS-6
FF, FF, FF,
FF, FF, FF,
F¥, F¥, FF,

FF,
00c,
00,
00C,
00,
00,
00,
00,

0o

TE,
TE,
TE,
TE,
TE,
TE,
THE,
co,
co,
6o,
co,
00,
oo,
00,

0c

FE,

FF,
FF,
FF,
Fr,

FF,
0o,
00,
0o,
0o,
00,
0o,
oo,

TE,
T8,
TE,
TE,
7E,
TE,
TE,
00,
0o,
00,
00,
00,
00,
00,

FE,

FF.,
FF,
FF,
FF,

FF.,
00,
00,
oe,
0o,
00,
00,
00,

7E,
7E,
TE,
TE,
7E,
TE,
TE,
00,
00,
00,
oo,
0o,
co,
Go,

FF,
00,
00,
00,
oc,
00,
00,
00,

TE,
TE,
TE,

TE,
7E,
TE,
00,
00,
00,
0o,
00,
00,
00,

FF,
oc,
00,
00,
00,
00,
00,
00,

TE,
TE,
78,
1E,
TE,
78,
TE,
00,
00,
00,
00,
00,
0o,
0o,

FF,
00,
GG,
0aG,
00,
0o,
00,
00,

TE,
1=,
TE,
T8,
TE,
TE,
TE,
00,
00,
00,
00,
00,
00,
00,

F&, FE, FF

FF, FF,
FF, FF,
FF, FF,
FF, FF,

FF,
FF,
FF,
FF,

FF,
FF,
FF,
FF,

FF,
00,
00,
0c,
00,
00,
00,
00,

TE,
TE,
TE,
7E,
TE,
7E,
TE,
0o,
00,
00,
00,
00,
00,
00,

FF,
FF,
FF,
FF,

FF,
00,
0o,
00,
00,

co,
040,

7E,
7E,
TE,
TE,
TE,
TE,
7E,
0o,
00,
oo,
00,
00,
0o,
0o,

FF,
FF,
¥F,
rE,

FF,
00,
00,
0a,
0o,
0c,
0o,
006,

7E,
TE,
TE,
TE,
T8,
TE,
TE,
00,
0o,
0o,
00,
00,
00,
00,

F¥,
FF¥,
F¥,
FF,

FF,
00,
00,
0C,
00,
0e,
00,
QG,

7E,
TE,
TE,
T8,
78,
TE,
TE,
00,
00,
00,
00,
60,
00,
0o,

FF,
FF,
FF,
0o,

FF,
00,
00,
00,
00,
¢o,
00,
00,

TE,
TE,
TE,
TE,
TE,
TE,
TE,
00,
0o,
GO,
oo,
0o,
co,
Go,

FF,
FF,
FF,
0o,
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00, 00, 00, 00, 0C, 0C, 00, GO, 0O, 00, GO, 00, 00, 0O,
00, 00, 00, 00, G0, 0OG, 0O, GO, 0O, 0O, 00, 00, 00, 0O,
0¢, ©¢o, 00, 00, CG, 0O, 0O, OO, 0O, 0O, 00, 0O, OC, GO,
0¢, 60, 00, 00, 0O, 00, CC, GO, 0D, 0O, 78, TE, 7E, 7E,
7, 7E, TE, 7E, 7E, 7E, 7E, 7E, 7E, 7E, TE, 7E, 1%, 7R,
7E, 7E, TE, 7E, 7E, 7E, 7E, 7E, 78, 7E, 7E, 7B, TE, TE,
7, 7%, 78, 7B, 78, 7E, 7E, 7E, 7E, 1E, 7E., 7E, 7H, TE,
7, 78, 7E, 7E, 7E, 7E, 7E, 78, 00, 00, 00, 00, GO, 0O,
g, 0G, 00, 00, 00, 00, 00, 0CG, 00, 00O, 0O, 0O, 00, 00,
0o, o6, 00, 00, 0O, 00, OO, 0O, 00, 00, 0O, GO, 00, 0O,
0o, 0C, 60, 00, 0O, 00, 00, 0O, 0C, 00, 0C, 0O, 00, 00,
66, 00, GO, 00, 00, 00, 32, 32, 32, 32, 32, 32, 32, 32,
32, 32, 32, 32, 32, 32, 32, 32, 40, 4C, 40, 40, 40, 40,
40, 40, 40, 40, 40, 40, 40, 40, 40, 40, FE, FE, FE, FE,
FE, ¥E, FE, FF

User 2-8 _
This pattern is frame aligned (f is the framing bit) as shown in its binary form:
£ 1100 0000

User FOX
The industry-standard FOX pattern is used in data communications appli-
cations. The ASCI translation of the pattern is the * Quick brown fox jumped
over the fence 0123456789 * sentence. The pattern is frame aligned to
ensure proper ASCII translation of the bits. It is recommended that the
pattern be sent with framed signals, otherwise, ASCIl translation is not
possible. Here is the pattern:
Za, 12, A2, 04, 8A, An, 92, C2, D2, 04, 42, 4a, F2, BA,
72, 04, 62, F2, 1A, 04, 52, AA, B2, 0A, Ca, 04, F2, 64,
A2, 43, 04, 2A, 12, A2, 04, 32, 82, 5a, 9Aa, 04, 22, F2,
E2, 04, 8C, 4C, CC, 2C, AC, 6C, EC, 1lC, 9C, 0C, BO, 590

User iDLE
This is the industry-standard 1DLE pattern. Here is the pattern:
£ 0001 0111

User YELLOW
This is the industry-standard YELLOW alarm pattern. Here is the pattern:
£ 1011 1111
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4.2 User Test Patterns

SEND a User-Defined Pattern

Use this procedure:

1} Select the SEND TEST PATTERN item from the MAIN MENU.
2) Press the F1 key to select User.

3) Using the appropriate F-kay, select from VIEW, EDIT, or STORE.

VIEW is used simply to look at the active User Test Pattern or a test
pattern which was previously defined. No modifications can be
made using this selection.

EDIT is used to edit the active User Test Pattern or a test pattern which
was previously defined.

STORE is used to save the CURRENT pattern. You will enter the
CREATE screen.

4} Press ENTER 1o return to the MAIN MENU.

You may also create a new pattern, edit an existing pattern, or delete a
pattern.

VIEW a User-Defined Pattern

To view a preprogrammed USER test pattern, use this procedure:

1} In the SEND TEST PATTERN menu, press the F1 key to select User.

2) Move your cursor down to the desired test pattern and press VIEW (F1).

3) You will now see your selected pattern on the screen. Use the PAGE-UP
(F1) and PAGE-DN (F2) keys to scrol! through the pages.

a) When you are finished viewing, press ESCAPE to return to the USER
TEST PATTERN menu.

4-60 SunSet T@ Version 2.64

www.valuetronics.com



www.valuetronics.com

CREATE a User-Defined Paftern
Use this proceadure:

1in the. SEND TEST PATTERN menu, press User (F1).

2) Using the arrow keys, move the curscr down tc a blank position on the
list.
a) Press the F1 key to CREATE the new pattern.

13:13:19

DS1 USER TEST pATT

LABEL

FORMAT : BINARY

No.

001
FAECDEFG
HTIJKILMDN
CPQRSETU
VWXY @~ /

INSERT DELETE toggle SELECT

Figure 4.2.A User Test Patiern screen

3) Enter the label under which your patternisto be stored. Labelnamesare
amaximumof 10charactersinlength. Anycombination of alphanumer-
ics may be used.

* If your label is to consist only of characters 0-9 and A-F, press the
SHIFT-lock key and enter the label directly from the keypad. (Re-
member to press the SHIFT-lock key again when you are finished).

* If your iabel is to utilize other characters, press the F3 (toggle) key to
gain access to the alphabet grid displayed in the lower portion of the
screen,

a) As the F3 {toggle) key is pressed, the letter A on the aiphabet grid
will begin to flash. Use the arrow keys to move the flashing
indicator to your desired letter.

b)Pressthe F4{SELECT) key. Youwill see the selected letter appear
on your LABEL. Repeat this procedure for each of the letters in
your label.
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4) Press the F3 (toggie) key to leave the alphabet grid.

5) Press the down arrow key to select the FORMAT of the new pattern.
* Press the F1 (BINARY) key if you wish to enter your pattern as a
series 0f Os and 1s. Or,
* Press 2 (HEX) 1o enter the pattern in hexadecimal notation.

6) Press the down arrow key once. The cursor should now be positioned
on the 001 tne.
Note that if you enter a long pattern, the cursor will automatically
advance to the next line.

7) For DS1 codes, enter up to 2048 binary characters or 512 hexadecimal
characters to create the desired pattern. For DS3 codes, enterupto 8
binary characters,

8) When the patiern is complete, press the SHiFT-lock key and verify that
the SHIFT indicator (upper left-hand corner of the screen) has turned off.

9) Press the ENTER key to store the new pattern.

Correcting a Mistake in the Label while Entering the Label

To correct a mistake made while entering the LABEL of your USER pattern,
use this procedure:

1) This procedure assumes you are starting from step 3 of the Program a
User Test Pattern procedure while you are in the alphabet grid. A letter
within the grid should be flashing on and off.

2) Choose toggle (F3) to move out of the alphabet grid and back to the
LABEL menu item. Press the left cursor key until the cursor is over the
mistaken letter or number.

3)Press DELETE(F2)toremove the desired letter or number. Repeat usage
of DELETE (F2) as desired.

4) When all the undesirable characters have been removed, move the
curser tothe rightofthe last character. if the LABEL is now correct, press
ENTER, and you are done.
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* if you need to add additional letters to the label, choose toggie (F3) to
return to alphabet grid with the flashing letter. Cursor over o the
desired letter and press SELECT {F4). Repeat until the LABEL is
complete. You can now press ENTER to record the new LABEL and
return to the USER TEST PATTERN screen. Or if you prefer, you can
press toggle (F3) to return to the LABEL line and continue entering
or editing the pattern.

Correcting a Mistake in the Pattern while Entering the Pattern
To correct a mistake made while entering the pattern, use this procedure:

1) This procedure assumes you are starting from step 4) of the Program a
User Test Pattern procedure.

2)While entering the 1s and 0s, you notice a mistaken digit. Press the SHIFT
to remove the SHIFT indicator in the screen. Cursor back to the mistaken
digit and press the SHIFT key to display the SHIFT indicator.

3) Enter the proper digit. Press the SHIFT key to remove the SHIFT indicator.
Cursor to the end of the line. Press the SHIFT key again to display the
SHIFT indicator. Enter in the rest of the digits.

4) Press ENTER to store the pattern.

Edit a User Test Patiern Label

Use this procedure to edit the tabel of a test pattern that you have created:

1) From the SEND TEST PATTERN menu, move the cursor down to the
USER menuitem and press ENTER. This moves you into the USER TEST
PATTERN screen.

2) Move your cursor to the code that you want to edit and select EDIT (F2).

3) Edit the code's label using the “Correcting a mistake..." procedure.
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Delete a User Test Pattern
Use this procedure o delete a user test pattern that you no longer want:

1) From the SEND TEST PATTERN meny, move the cursor down {o the
USER menu item and press ENTER. This moves you into the USER TEST
PATTERN screen.

2) Move your cursor to the test pattern that you want to delete and select
DELETE (F3). The pattern is deleted and you are finished. Press
ESCAPE to return to the main menu.

5.0 MEASUREMENT RESULTS

The SunSet T3 continucusly performs measurements on its received
signal{s). The user need not access the MEASUREMENT RESULTS menu
itemn in order for the measurement results to be compiled. Measurements
are automatically restarted every time the configuration is significantly
changed. The MEASUREMENT RESULTS menu allows the user to view the
accumulated measurement results and restart the measurement process.

Measurements may have a count displayed in the left column, and the
corresponding rate or percent displayed on the right column. For instance,
BPV is displayed on the left side of the top line, and BPVR is displayed on
the right side of the top line. BPV is the count of bipolar violations, and BPVR
is the bipolar violation error rate.

A key concept for the measurement result screens is availability. A
circuit is available for use only when the bit error rate is low enough that the
signal can get through and be understood.

A circuit is said to be unavailable at the beginning of 10 consecutive
severely errored seconds. Errors, errored seconds, and severely errored
seconds are not accumulated when the circuit is unavaitable. Therefore, if
you start continuously iniecting errors to the test set at a 2x10-3 error rate,
you wil see increasing bit errors, errored seconds, and severely errored
seconds for the first 9 seconds. Then, at the tenth second, all the counts will
suddenly decrease back to the values they had before the error injection
was started, and the unavailable counter will suddenly increase by 10.

Once a circuit is unavailable, it becomes available only after 10
consecutive seconds without severe errors. To continue the previous
example, if youturn the severe error injection off, and then insert 1 or 2errors
during the next 5 seconds, you wilt observe that the unavailable second
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counter continues to increase for the first 9 seconds while the error counter
does notchange. Then atthe tenth second, the unavailable second counter
suddenly decreases by 10 and the error counter increases by the 1 or 2
errors that you inseried.

Take a moment to see how this works. Go to the MEASUREMENT
RESULTS screen and ensure that you have pattern sync and frame sync.
RESTART the test in order to zero the counters. Next, create unavailable
seconds by pulling out the receive bantam plug, then plugging it back in.
You will notice that the unavaiiable seconds continue to be counted for 10
full seconds after you put the plug back in. Then, after the 10th second, the
available seconds jump by 10 and the unavailable seconds decrease by
10. From that point on, available seconds are countad.

While unavailable seconds are being counted, other measurements

" suchas AS, BPV, BPVR, BIT, BER, FBE, CRC, ES, %ES, SES, %SES, %EFS

are frozen. These measurements are resumed once unavaitable seconds
are no longer being counted.

limay take the test set one to three seconds to gain frame synch, pattern
synch, coding synch, and to stop declaring any severe errors when a signal
trangitions from an unavailable state to an available state. If you want to
know the exact number of seconds that contained a Loss of Signal
condition, see the LOSS measurement result.

Thefollowing F-keyoptions are shared by all Measurement Results screens:

PAGE-UP (F1), PAGE-DN (F2) : These keys allows you to view each of the
pages of available measurement results.

STOP/START (F3): Pressing STOP causes the SunSet to stop the test.
Pressing START restarts the measurement process from within this menu.
This function is useful if some undesired occurrence has rendered the
current test invalid.

HOLDSCR/CONTINU (more, F1)

HOLDSCREEN freezes all of the measurement displays so they may be
easily observed. The measurement countis still proceeding, butthe counts
are updated only in memory. You may now read the previous counts clearly.

PRINT (more, F2)
Press PRINT to have the SunSet print out the results

When you have finished viewing the screen, press the CONTINU (F1) key
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to view your updated measurement results.

In addition, to the actual measurement data, the following information is
displayed in the upper portion of the measurement screens:

CURRENT TIME: The current time of day is displayed in the upper right-
hand corner of the screen. L

ET (Elapsed Time): Elapsed Time is the time that has passed since the test
was started or restarted.

RT {(Remaining Time}: Remaining Time is the time that remains until the end
of testing. The factory default condition is that the test runs continuously
until the user stops it. For thisreason, CONTINU is dispiayad in the RT field
to denote a continucus test. However, in the OTHER FEATURES, TEST
PARAMETERS menu item, you may specify the amount of test time. In this
case, the remaining time wili count down to zero during the measurement.

CONFIG: This is your test CONFIGuration.

RCV: The test pattern the SunSet is receiving is reported here.

FRM: The transmitted/received framing is dispiayed here.

COD: The transmitied/received line coding is displayed here.

FRAME: The mode and framing in use is reported here. For example, DS3

FRM: N/A and DS1 FRM: ESF might be reported in DS1 mode, or E1 FRM:

PCM 30 in DS3/E1 mode,

To view the [D83/2/1/E1 measurement results, use this procedure:

1) Select MEASUREMENT RESULTS from the MAIN MENU.

2) View the results which are displayed by using the PAGE-UP (F1) or
PAGE-DN (F2) keys. Refer 1o Figure 3.A and 3.B for two sample
screens. The actual measurement results screens and values which are

displayed will depend upon the TEST MODE configuration which you
have chosen.
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IMPORTANT NOTE: Each measurement is proprietary to its screen;
e.g. "AS" refers to DS1 available seconds in the DS1 results screens,
and DS3 available seconds in the DS3 resulis screen.

AISS
Alarm Indication Signal Seconds is a count of the number of seconds in
which AIS was detected.

Usage: This measurement can provide you with clues as o the nafure
of an out-of-service condition. For instance, a break in the line wili cause a
toss of signal for the test set if there are no line terminating elements in
between the break and the set. However, if there is a line terminating
element, then the same break in the ling will cause an AISS.

BPYV
This is a count of the number of BiPolar Violations that have occurred since
the beginning of the test. :

Usage: This measurement detects problems with the line that the tast
setis connected to. The problemis a local one, because any multiplexers,
radio or fiber transmission links, switches, digital cross-connects, or other
line-terminating devices will strip bipolar violations as they pass the signal
through. Bipolar violations only pass through copper and regenerative
repeaters. Thismeasurementis atsousefulwherethe framing or data being
transmitted is unknown. Finally, many telephone companies use a given
number of BPV counts as the maximum acceptable for a span.

BPVR
This is the average BiPolar Violation error Rate since the beginning of the
test.

Usage: This rate is sometimes used instead of a count when the

measurement is conducted for a long period of time. 10° is a typical

maintenance limit for voice transmission and 10 is a common acceptance
limit for voice transmission. Many data customers require a BPVR of 10
or better.

COFA

This is the count of Changes of Frame Alignment that have occurred since
the beginning of the test. See the previous explanation for the conditions
that result in the declaration of a change of frame alignment.
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CRC

This is a count of the number of CRC-6 errors that have occurred since the
beginning of the test. This measurement is reported as N/A when the test
set is not synchronized on a received ESF signal.

Usage: This measurement is a valuable complement to the BPV mea-
surement. BPVs identify errored in-service transmission in the local part of
the T1 path, and CRCs identify errored in-service transmission on the entire
path from the origination point 1o the fest set. If the number of BPV errors
is about the same or a little bit less than the CRC errors, then you have a
problem on the local span. However, if there are no BPV errors but many
CRC errors, then your problem is on the other side of multiplexers or other
line-terminating equipment,

For an in-service test, both CRCs and BPVs only give information about
errcrg on the incoming signal directions but do not give information about
errors on the outgoing signals. To fully test the line with these measure-
ments, you must take it out of service and operate a loopback at the far end.

CRCR

This is the CRC error rate measured since the beginning of the test.
Usage: Refer to the discussion for CRC. This rate is a means of

summarizing the information in a way that is independent of the actual

measurement period.

DGRM

This is the number of DeGRaded Minutes since the beginning of the test.
A DGRM is 60 consecutive non-saverely errored seconds during which at
least 92 BPVs occurred.

EFS
This is a count of Error Free Seconds since the beginning of the test. An
error free second has no errors at afl.

Usage: See discussion of %EFS below.

%EFS
This is the percentage of DS1 Error Free Seconds since the beginning of
the test. An error free second has no errors at all, The number of Error Free
Seconds is divided by the total number of seconds (both available and
unavailable) since the beginning of the test.

Usage: This parameter is most often used for T1 services. Data custom-
ers typically expect this number to be anywhere from 95% to 99.5% or
higher. %EFS and %AS are probably the two most significant parameters
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in gauging the quality of T1, T3, or E1 service delivered to the end user.

ES

This is a count of the number of Errored Seconds which have occurred
since the beginning of the test. An errored second is any second with at
least one BPV, bit error, FBE, or CRC-6 error. An errored second is not
counted during an unavailable second.

Usage: Errored seconds are a key tariff parameter for T1/T3 services.
Acceptance limits are often given for a number of errored seconds ina 5
minuie, 15 minute, or 24-hour period. 7 errored seconds in 5 minutes and
20 errored seconds in 15 minutes are common acceptance limits, and 60
errored seconds i 5 minutes is a common immediate action limit. Some
organizations accept no errors on a turn-up test.

The measurement is aftractive because it takes out the effecis of
burstiness on service performance and because it measures the quality of
service as the user actually sees it.

%ES
This is the percentage of DS1 Errored Seconds since the beginning of the
fest.

Usage: Thisis used as atariffed performance parameter. ltis used over
longer periods of time such as a day, week or year, Common requirements
are that errored seconds be less than 5%. Some customers expect
performance at less than 0.5%.

EXZS

EXcess Zero Seconds is a count of the number of seconds in which
excessively iong strings of zeroes were detecied. For AMI coding, this is
16 or more consecutive zeroes, for B8ZS this is 8 or more consecutive
Zeross,

FBE

This is a count of the number of Framing Bit Errors which have occurred
since the beginning of the test. This measurement is reported as N/A when
the test set is not synchronized on a known framing pattern within the
received signal.

Usage: This measurement is often used for in-service testing on SF-D4
circuits where the customer is transmitting an unknown data stream. The
advaniage of the FBE measurement is that the framing stays intact as it
passes through various network elements {fractional T1 circuits excepted),
hence it depicts the overall transmission quality from the far end of the

Ch. 4 Menu Descriptions 4-69



circuit to the test set. One problem with the measurement is that it only
measures one out of every 193 bits, and therefore only gives a sampling of
the true transmission performance. The other probiem with the measure-
ment is that it can't measure the quality of the transmission on the two
outgoing directions of transmission. [t can only measure the quality on the
two incoming directions of transmission.

FBER

This is the Framing Bit Error Rate measured since the beginning of the test.
Usage: Refer to the discussion for FBE. This rate is a means of

summarizing the information in a way that is independent of the actual

measurement period.

.FREQ
This is the current frequency measured during the last second.

FSLP

This is the count of Frame SLiPs that have occurred since the beginning of
the test. A frame slip is said to have occurred each time the phase of the
line under test has deviated from the phase of the reference clock by 193
bits.

Usage: FSLiPs are useful for finding frequency synchronization prob-
lemms in the network. Frequency synchronization can be the source of
problems for channelized hi cap services that carry data and face a switch
or 1x0 digital cross-connect system. See Section 5.6 for a measurement
procedure,

LDNS
Signal L.ow DeNsity Seconds is a count of the number of seconds when the
n{n-1) ruie is broken (see specs).

Usage: This measurement can give you clues as to whether the
customer is transmitting illegal strings of data, or whether B8ZS encoding
equipment is working properly. Forinstance, if the line code is set to B82S
in the test set, but you are getting LDNS counts, then a transmitter is not
correctly sending the B8ZS code to you. Or, if you have an AMI line, and
you get excessive LDNS counts, this will tell you the cusiomer is sending
an unusual signal, and perhaps should be switched to a B37ZS line.

+LVL
Positive LeVel. is the level of positive pulses being received by the test set.
This measurement is only reported when the signal being measured is
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plugged into the D51 RX jack. Measurements are displayed in Volts (V).

Usage: The +LVL and -LVL measurements are useful for finding faults
with the last repeater or transmitter that is generating the signal to the test
set. If the value of the positive pulse is more than 1 dB different than the
value of the negative pulse, you may have a problem. The level at a DSX
should be about 3 volts. The tevel at a repeater should be between -10 dB
and -35 dB.

-LVL
Negative LeVel is the level of negative puises being received by the test
set. This measurement is only reported when the signal being measured is
plugged into the DS1 RX jack. Measurements are displayed in Volis (V).
Usage: The +LVL and -LVL measurements are useful for finding faults
with the last repeater or transmitter that is generating the signal to the test
set. If one value is different from the other by more than 1 dB, you may have
a problem. The level at a repeater should be between -10 dB and -35 dB.

LOFS
Thisis the count of Loss Of Frame Seconds since the beginning of the test.
Aloss of frame second occurs at the onset of 3 consecutive OOFs. LOFS
are counted unti the onset of 10 consecutive non-SESs.

Usage: This measurement is most often used on extended tests where
sporadic intermittency problems are experienced.

1.0SS
Loss of Signal Seconds is a count of the number of seconds for which signal
has been lost during the test,

Usage: This measurement can provide you with clues as to the nature
of an out-of-service condition. For instance, a break in the line will cause
a loss of signal for the test set if there are no line terminating elements in
between the break and the set. However, if there is a line terminating
element, then the same break in the fine will cause an AISS.

Lpp
Peak-to-peak Level is the peak-to-peak level of negative and positive
puises being received by the test set. Measurements are displayed in both
Volts (V) and decibels variance from DSX level (dB).

Usage: The Lpp measurement saves you the time of adding up the +LVL
and -LVL values to calculate your own Lpp.
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MaxF
This is the maximum frequency measured since the beginning of the test.

MinF

This is the minimum frequency measured since the beginning of the test.
OOF :

This is the count of Out-Of-Frame seconds that have occurred since the
beginning of the test. The condition for out-of-frame may be adjusted inthe
OTHER FEATURES, TEST PARAMETERS screen. An out-of-frame condi-
tion occurs when either 2-in-4 or 2-in-5 framing bits have been in error. You
may specify the exact out-of-frame criteria in OTHER FEATURES, TEST
PARAMETERS, DSt OOF.

OOFs start counting when an out-of-frame condition occurs. OOFs
continue incrementing uniil framing has been reestablished, or until 3
consecutive seconds have been OOF. In this case, LOF is declared, OOF
is decremented by 3, and LOFS is incremented by 3.

Once an out-of-frame condition occurs, the test set begins searching for
a new framing position. The out-of-frame condition ends when framing has
been reestablished. if the framing remains in the original position, then no
further action takes place. If the framing moves to a new position, then a
Change of Frame Alignment {COFA) is declared,

Usage: Alarge countof OOFS is anindication of significant transmission
problems. :

SES

This is a count of the number of Severely Errored Seconds which have

occurred since the beginning of the test. A severely errored second is a

second with a 102 error rate, where error raie is measured off of bit errors,

BPV errors, framing bit errors, and CRC-6 errors. An out of frame will also

generate a severely errored second. A severely errcred second is not
- counted during an unavailable second.

Usage: This measurement is sometimes used in combination with
errored seconds to describe overall in-service transmission performance.
During a severely errored second, the customer is likely to be experiencing
trouble with the service but may still be able to use the service, especially
for PCM voice transmission.

%SES
This is the percentage of Severely Errored Seconds since the beginning of
the test. :
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Usage: This parameter is used over longer periods of time to give a
uniform measure of the quality of service.

SYLS

This is the number of SYnchronization Lost Seconds. It represents the total
number of seconds for which pattern synch was lost since the beginning of
the test.

UAS
This is a count of all the UnAvailable Seconds since the beginning of the
test. Note that a T1 service is not avaitable during an UAS.

Anunavailable second is any second with a loss of signal, loss of frame,
loss of pattern, or alarm indication signal. Unavailable seconds are aiso
counted at the onset of 10 consecutive seversly errored seconds. Once an
unavailable second has been declared, the following seconds continue to
be counted as unavailable until the service is declared to be available
again. Service becomes available af the onset of 10 consecutive available
non-severely errored seconds.

Usage: Unavailable seconds are usually not permitted in any number in
a 15 minute or 1-hour test. Telephone companies typically guarantee
something like 3 hours maximum outage time per year on a T1 sarvice.

+WDR

This is the maximum positive phase difference between the measured
frequency and the reference frequency, since the beginning of the test. A
signal whose frequency is wandering, i.e. whose frequency alternately
goes faster and then slower than the reference frequency, will show both
positive and negative wander.

~WDR
This is the maximum negative phase difference between the measured
frequency and the reference frequency since the beginning of the test.

YELS
This is the count of YELlow alarm Seconds since the beginning of the test.
Avyellow alarm takes different forms depending on the framing of the signal.
For an SF signal, the yellow alarm is signified by a zero in bit 2 for all
channels. For an ESF signal, the yellow alarm is 0000000011111111 in the
facility data link.

The T1 path terminating device will send a yellow alarm on its outgoing
stgnal in response 1o loss of frame on its incoming signal. Thus, the yeliow

Ch. 4 Menu Descriptions 4-73



alarm signifies that the cther side of the T1 line has failed somewhere before
the end of the circuit.

Usage: Yellow alarm is the only end-to-end service indicator that is
available for in-service testing on D4, SLC-96, and some ESF circuits. Itis
used o sectionalize a fault in this way. If the signal on side A reaches the
test set without error, but the signal on side B shows a yellow alarm, then
side A must be failing somewhere downstream from the test set.

5.1 DS1 Measurements

The following measurement results screens are available when using
either a DS1 or ChanDS3 mode.

SUMMARY screen

The SUMMARY screen presents the most significant measurement resuits.
The screen contains measurement data related to specific types of impair-
ments such as bipolar viclations, bit errors, and CRC-6 block errors. Italso
reporis overall performance measuwres, such as errored seconds and
percent error free seconds. See Figure 5.1 A,

04:10:32
ET: 0Q0:06:50 RT: CONTINU
CONFIG: 3Rx%/3Tx RCV: QRS
DE3 FRM: M13 DS FRM: SF-D4

SUMMARY
- D83 - - D8l -

Bg 0 Eg : 0

SES : O SES 0

uas : ¢ uas : 0

Vpk @ 0.78v Lpp : N/a

FREQ: 44736000 FREQ: 1544000
- LOGICAL ~

BIT : 0 UAS @ 0

PAGE-UP PAGE~DN RESTART

Figure 5.1.A Summary Results
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DS1 Measurement screen
This screen presents you with complete error measurements. See

Figure 5.1.B
17:31:55
ET: 000:07;:22 RT: CONTINU
FRM: ESF COD:; AMT
Dg82: 7 Dsi: 26

D51 MEASUREMENT

BPV : 1 BPVR: 1.8e-09
FBE : 0 FBER: 0.0e-07
CRC : O CRCR: §.0e~06
O0F : 1 COFA: O

ES : 1 %ES : $0.246
SES : 0 %£5E5: £0.000
EFS : 315 AS : 43¢
DGRM: 0 Uas : 1

PAGE-UP PAGE-DN RESTART more

Figure 5.1.B DS1 Measurement Results

Page 2 of the DS1 MEASUREMENT screen presents data pertaining to
afarms and frequency measurement. See Figure 5.1.C

09:27:44
ET: 000:01:48 RT: CONTINU
FRM: ESF COD: AMI
DgZ: N/A DS1: N/A

D51 MEASUREMENT

AISS: 0 FREQ: 1543993
LOFS: © Max¥F: 1544000
LOSS: 0 MinF: 1543993
YELS: © +WDR: NOREF
LDNS: © ~WDR: NOREF
EXZ3: 0 FSL.P: NOREF
+Vpk: 3.00V Lpk : 6.02V.
-Vpk: 3.00V Lpk : -0.1 4B

PAGE-UP PAGE-DN RESTART more

Figure 5.1.C DS1 results, pg. 2
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DS1 Measurement, Frequency screen

This screen presents relevant frequency information.

08:58:23
ET: 000:13:28 RT: CONTINU
FRM: ESE COD: AMI
DS82: 1 Dsl: 1
D51 MEASUREMENT
NEG POS
BT T T T S ST S VT B

RCV hz: 1544000

Max hz: 1544001 CLKSLIP: 0O
Min hz: 1544000 +WANDER: 0
FSLIP : O -WANDER: O

PAGE-UP PAGE~DN RESTART nore

Figure 5.1.D DS1 Frequency screen

* The bar graph indicates how fast the signal is slipping in relation to the
external reference clock.

¢ A count of the number of clock slips is kept at the end of the bar

* One clock slip occurs when the measured freguency deviates fromthe
reference frequency by one unitinterval. A unit interval is equal to
488 nano seconds.

G.821 Measurement screen
The G.821 screen presents the measurement parameters specified in

ITU G.821 It includes ES, SES, EFS, AS, UAS, DGRM, and their related
percent values. Figure 5.1.E presents a sample screen.
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08:58:23
ET: 000:13:28 RT: CONTINU
XMT: 1100 RCV: 11090
RATE: 1.536 Mhz

G.821 MEASUREMENT

BIT : 0 BER : 0.0e-09
ES : 0 %ES : 00.000
SES : 0 $SES: 00.000
EFS : 374 %BrFS: 106

AS : 374 UAS : 0O

5YLS: O DGRM: O

PAGE~UP PAGE-DN RESTART more

Figure 5.1.E G.821 measurement screen

5.2 DS2 Measurements

The DS2 MEASURMENT screen results are availabie only when using
the ChanDS3 or DSI/E1 TEST MODEs. See Figure 5.2.A.

15:56:22
ET: 000:13:52 RT: CONTINU
FRM: ESF COD: N/A
DS2: 1 Dsl: 1
DS2 MEASUREMENT
ATSS: O YELS: 0O
LOFS: O FBE : 0

PAGE-UP PAGE-DN RESTART more

Figure 5.2.A DS2 Measurement Results

The following results are specific to this page:
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AISS
Alarm Indication Signal Seconds is a count of the number of seconds in
which AlS was detected. The DS2 AIS is an unframed all 1s signal.
Usage: This measurement can provide you with clues as to the nature
of an out-of-service condition. For instance, a break in the line wili cause a
loss of signal for the test set if there are no line terminating elements in
between the break and the set. How ever, if there is a line terminating
element, then the same break in the line will cause an AISS.

FBE
This is the count of DS2 Framing Bit Errors that have occurred since the
beginning of the test.

Usage: This measurement is an in-service measurement result for DS2
circuits. When the customer is transmitting an unknown data stream, the
advantage of the measurement is that the framing stays intact as it passes
throughvarious network elements, hence it depicts the overalt transmission
quality from the far end of the circuit to the test set. One problem with the
measurement is that it only measures 24 out of every 6.312 Mbits, and so
it only gives a sampling of the true transmission performance. The other
problem with the measurement is that it can't measure the quality of
transmission on the two outgoing directions of transmission. It can only
measure the guality on the two incoming directions.

YELS
This is the count of YELlow alarm Seconds since the beginning of the test.

The D82 path terminating device will send a yellow alarm on its outgoing
signal in response to loss of frame on its incoming signal. Thus, the yellow
alarm signifies that the other side of the DS?2 line has failed somewhere
before the end of the circuit. The DS2 Yellow Alarm is enabled by settingthe
X-bit to 0 on the returning DS2 signal.

Usage: Yellow alarm is used to sectionalize a circuit fault. If the signal
on side A reaches the test set without error, but the signal on side B shows
ayehiow alarm, then side A must be failing somewhere downstream from the
test set.

5.3 DS3 Measurements -
The following measurement results are available when using either a

D83, DS3/E1 or ChanDS3 TEST MODE. The SUMMARY screen is shared
with the DS1 or E1 SUMMARY, and features the most important measure-
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mert resulis.  Page one of the DS3 MEASUREMENT provides complete
results. See Figure 5.3.A for a sample page 1 screen.

09:27:44
ET: 000:22:31 RT: CONTINU
FRM: C-BIT Tx: DSX Rx: DSX
DS3 MEASUREMENT

LOss: 0 LOFS: O

BPV : 0 RBPVR: (.0e-11
FBE : 0 FBER: (.0e-09
Pbhit: 0 Chit: €

FEBE: O AS + 1497

BS : @ %ES : 00.000
SES : 0O %8ES: 00.000

EFS : 0 FEFS: 100

DGRM: 0 Ugas : 0
HOLDSCR PRINT more

Figure 5.3.A DS3 measurements, pg. 1

The following measurements are specific to this screen:

Chit
This is the C-bit Block Error court.

Usage: This measurement is often used for in-service error detection.
ltis a more accurate error measurement than P-bit errors and is only found
with C-bit framing. It shows that a problem has occurred between the
source of the DE3 signal and the test set. This signal propagates through
all media (fiber, coax, radio) that transport a DS3 signal.

DGRM

This is a count of the bit DeGRaded Minutes that have occurred since the

beginning of the test. A BIT or BPV degraded minute is 60 non-severely

errored seconds during which a total of at ieast 2666 errors occurred.
Usage: This measurement may be called out in service applications

governed by CCITT specifications,

FBE
This is the count of Framing Bif Errors that have occurred since the
beginning of the test.

Usage: This measurement is often used for in-service testing on M13
framed circuits where the customer is transmitting an unknown data
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stream. The advantage of the measurement is that the framing stays intact
as it passes through various network elements, hence it depicts the overall
fransmission quality from the far end of the circuit to the test set.

FBER

This is the Framing Bit Error Rate measured since the beginning of the test.
Usage: See the discussion For FBE. The rate is a nice way of

summarizing the information in a way that is independent of the actual

measurement period.

FEBE
This is the count of Far End Block Errors received. FEBEs are transmitted
by the DS3 terminating element atthe end of the DS3 path whena C-biterror
is received by the element.

Usage: This measurement is often used for in-service error detection.
Itfinds errors that are occurring after (or downstream) from the test access
point.

Phit
This is the P-bit Parity Error count.

Usage: This measurement is often used for in-service error detection.
It indicates that a problem has occurred between the source of the DS3
signal and the test set. This signal propagates through all media (fiber,
coax, radio) that transport a DS3 signal.

DS3 Measurements, page 2

This screen presents alarm and frequency information. See Figure
5.3.C.
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08:58:23
ET: 000:13:28 RT: CONTINU
FRM: ESF Tx: DSK Rx: DSX

DS3 MEASUREMENT

LOSS: 0 Vpk : 0.76V
LOFS: 0 PWR : 5.1 &B
AISS: O

FREQ: 44735989
MaxF: 44735590
MinF: 44735918

PAGE-UP PAGE~DN RESTART more

Figure 5.3.C DS3 MEASUREMENT, pg. 2 screen

The following defintions are specific to this screen:

AISS
Alarm Indication Signal Seconds is a count of the number of seconds in
which AIS was detected. The DS3 AIS is a signa! with valid M-frame
alignment channel, M-subframe alignment channel and P-bit channel. The
payload bits are set to a 10 pattern, starting with a 1 after each M-frame
alignment, M-subframe alignment, X-bit, P-bit and C-bit channel. The C-
bits are set to 0 and the X-bits are setto 1.

Usage: This measurement can provide you with clues as to the nature
of an out-of-service condition, For instance, a break in the kine will cause a
loss of signal for the test set if there are no line terminating elements in
between the break and the set. However, if there is a line terminating
element, then the same break in the line will cause an AISS,

PWR

This is a measure of the PoOWeR of the received DS3 signal. The measure-
ment is given in dBm and represents the area of a single DS3 pulse. Since
the power of a signal is affected by the signal's height, this measurement
is refated to the height of the DS3 pulse (Vpk).

Vpk
This is the level of the received DS3 pulse from its base (0 V) to its peak. This
measurement is displayed in Volts (V).
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YELS

This is the count of the number of seconds for which a YELlow Alarm has
occurred since the beginning of the test. ADS3 Yellow Alarm occurs when
a DS3 terminating device detecis a loss of signal for which framing cannot
be found.

The DS3 path terminating device will send a Yellow Alarmon its outgoing
signal in response to loss of frame on its incoming signal. Thus, the vellow
alarm signifies that the other side of the DS3 line has falled somewhere
before the end of the circuit. It is given by the far-end equipment setting the
X1 and X2 bits to zero in the returning DS3 signal.

Usage: Yellow Alarm is used to sectionalize a circuit fault. If the signal
on side A reaches the test set without error, but the signal on side B shows
ayellow alarm, then side A must be failing somewhere downstream from the
test set.

5.4 E1 Measurements
E1 Summary Screen

The Summary screen presents the most significant measurement re-
sults. The screen reports overall performance measurements such as

errored seconds and percent errored seconds. in Figure 5.4.A, the DS3
side is not active.

12:21:11
BE: 000:22:31 RT: CONTINU
CONFIG: El1 RCV: LIVE
El FRM: PCM-30
SUMMARY

- D83 - - E1 -
ES : N/a ES : 00.000

SES : N/A SES : 00.0C0
UasS : N/A vas : 0
vpk : N/A Ipp : 0.8 g8BO
FREQ: N/& FREQ: 2048000

- LOGICAL -

BIT : N/A UAS : N/A

HOLDSCR PRINT more

Figure 5.4.A Et Summary screen
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The following definitions are specific to this screen;

Lpp

Peak-to-peak Level is the level of negative and positive pulse being
received by the SunSet. Measurements are displayed in decibels variance
from DX level (db).

E1 Measurement screen, Page 1

This screen presents basic information. See Figure 5.4.B for a sample
screen.

14:42:57
ET: 000:22:31 RT: CONTINU
FRM: PCM-~30 COD: HDB3
DSZ2: N/A BlL: 01
El MEASUREMENT

CODE: N/A CODR: N/A

FASE: O FAER: 0.0e-0.6

MESE: © MFER: 0.0e-0.5

CRC : © CRCR: 0.0e-06

ES : 0 EES : 00.000

SES : 0 $SES: 00.000

EFS : 183 AS . 183

DGRM: 0 Uuas : 0
HOLDSCR PRINT more

Figure 5.4.B E1 Measurement screen, pg. 1

The following definitions are specific to this screen.

CLKSLIP
This is the number of clock slips that have occurred since the beginning of
the test. This number will increase with time.

CODE

This is a count of the number of line Code Errors (Bipolar Violations that
violate the coding rules) that have occurred since the beginning of the test.
In HDB3 coding, a Code Error is a bipolar violation that is not part of a valid
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HDB3 substitution.

(CODE) RATE
This is the average BiPolar Violation error rate since the beginning of the
test,

CRC

Thisisacountofthe number of CRC-4 biock errors that have occurred since
the beginning of the test. This measurement is reported as N/A when the
SunSet is not synchronized on a received CRC-4 check sequence.

CRCR
The test set displays the rate at which it is receiving/transmitting CRC-4
BITOIS

DGRM

This is the count of DeGRaded Minutes since the beginning of the test. A
Degraded Minute occurs when there is a 10-6 bit error rate during 60
available, non-severely bit errored seconds. Errors during bit unavaitable
or severely biterrored seconds are not counted while the 60 available, non-
severely bit errored seconds are being accumulated.

ES

This is a count of the number of Errored Seconds that have occurred since
the beginning of the test. Anerrored second is any second with at least one
BPV, bit error, FBE, or CRC-4 error. An errored second is not counted
during an Unavailable Second.

FAER
This is the Framing word Error Rate measured since the beginning of the
test.

FASE
This is the count of Framing word Errors which have occurred since the
beginning of the 1est.

FALM

Frame AlLarM seconds is a count of seconds that have had far end frame
alarm (FAS Remote Alarm Indication, RAI) since the beginning of the test.
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MFAL

MultiFrame Alarm seconds is a count of seconds that have had far end
multiframe alarm (MFAS Remote Alarm Indication, RAl) since the beginning
of the test.

MFER
This is the MuiltiFrame word Error Rate since the beginning of the test.

MFSE
This is the number of MultiFrame word errors which have been counted
since the beginning of the test.

SES

This is the count of summary Severely Errored Seconds since the beginning
of the test. A severely errored second has an error rate of 10-3 or higher.
Severely errored seconds are not counted during unavailable time.

%SES
This is the percentage of seconds since the beginning of the test that are
summary Severely Errored Seconds.

UAS

This is the count of UnAvailable Seconds that have occurred since the
beginning ot the test. Unavailable time begins at the onset of 10 consecu-
tive severely errored seconds. The displayed value of unavailable seconds
updates after the tenth consecutive severely errored second occurs.
Unavailable time also begins at a loss of signal or loss of frame.

E1 Measurement screen, page 2

This screen shows data such as alarm and frequency variances. See
Figure 5.4.C for a sample screen.
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14:42:57

ET: 000:22:31 RT: CONTINU
FRM: PCM--30 COD: HDB2
DsS2: 1 El: 01

E1l MEASUREMENT

AISS: O FREQ: 2048001
LOFS: 0 MaxF: 2048004
LOSS: 0 MinF: 2048000
FALM: O +WDR: NOREF
MFAL: 0 -WDR: NOREF
Vok : 0 Lpk : N/A
HOLDSCR PRINT more

Figure 54.C E1 Measurement screen, pg. 2

E1 Measurements, Frequency screen

Page three of an E1 mode’s Measurement Results is the frequency
screen, which shows relevant frequency information.

* The bar graph indicates how fast the signal is slipping in relation to the
reference clock

* If an external clock is not in use, you will see a "No Externaj Clock®
message.

* Note that the bar graph slips most rapidly at the center position, and
then gradually slows down as the length of the bar increases.

* A count of the number of clock slips is kept at the end of the bar

» At 356 clock slips the graph resets itself.

One clock slip occurs when the measured frequency deviates from the
reference frequency by one unit interval. A unit interval is equal to
488 nanoseconds.
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08:58:23

ET: 000:14:58 RT: CONTINU
FRM: PCM-30 CCD: EDR3
Dsz2: 1 El: 01
1 MEASUREMENT
NEG 0 BOS
o e e o o o s e e e e e e o
S>> 043

RCV hz: 2048005

Max hz: 2048006 CLKSLIP: 43

Min hz: 2048005 +WANDER: 43
~-WANDER: 0O

PAGE~UP PAGE-DN RESTART more

Figure 5.4.0 E1 Measurement, frequency screen

The following measurements are specific to this screen:
Max, Min hz

These are the maximum and minimum frequencies measured since the
beginning of the test,

6.0 OTHER MEASUREMENTS

The OTHER MEASUREMENTS menu is displayed in Figure 6.A. Note
that this menu is not available in DS3/E1 or E1 test modes.
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15:53:00
OTHER MEASUREMENTS

VIEW RECEIVED DATA

BRIDGE TAP DETECT
QUICK TEST - I

QUICK TEST - IT

ISDN PRIMARY RATE
PROPAGATTON DELAY
PROTECT SWITCH TIMING

Figure 6.A OTHER MEASUREMENTS screen

6.1 VIEW RECEIVED DATA

This menu item allows you to view and store 32 pages of live T1 received

data. Refer to Figure 6.1.A for a typical VIEW RECEIVED DATA display for .~

D51 traffic.
in a D83-only mode, the D33 traffic is displayed as 8 bits.

Use this procedure:
1) Select OTHER MEASUREMENTS from the MAIN MENU,
2) Select VIEW RECEIVED DATA.

3) Use the F1 (PAUSE)} key 10 trap the live data.

Version 2.64
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07:31:55

ViIEW RECEIVED DATA

PAGE: 01

T/S BINARY HEX ASCII
001 11011111 DF (FB) £
002 11000100 C4 {23) (#}
003 01000010 42 {42) B (B}
004 060131110 1E (78) (x}
005 01100101 &5 {A6) e ( }
006 00101110 2E {74) . (t}
007 11010100 D4 (2B) (+}

008 11000101 <5 (A3) {1}

PAUSE PAGE~DN PAGE-UP STORE

Figure 6.1.A View Received Data

4) Usethe F2(PAGE-DN)and F3 (PAGE-UP)to access all 32 pages of data.

Each line of the display is dedicated to a single timeslot.

* If you wish 10 store the received data for later use, then press the F4
(STORE) key. A message will appear near the bottom of the display
indicating "RCV PATTERN STORED AS RCVxx". The received pat-
tern has now been added to the group of USER-defined patterns in
the SEND TEST PATTERN MENU. You may now access this pattern
for viewing or editing at any time.

* If you wish to print your newly-stored pattern, then enter the OTHER
FEATURES, PRINT RECORDS menu.

a) For the "VIEW REC'D DATA BUFFER", select F1 (YES). When you
press ENTER, all of your user-defined test patterns will be printed.
Unlike the TEST RESULT BUFFER, your user-defined patterns
may be printed as many times as you like.

* If you wish to print only certain screens of the received data, you may
want to attach a printer and use the PRN SCRN key.

» Refer to the display definitions below.

5) When you are finished, press ESCAPE twice to return to the MAIN MENU.
Here are the display definitions:

PAGE

This entry shows what page number the display is currently showing. 32
pages of data are available for viewing and printing.
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T/S

This column shows which Time Slots are currently being viewed. The
screen will display 8 time slots of data at a single time. Three consecutive
pages show all 24 time slots in a DS1 frame.

BINARY

This column shows the binary data actually being received on the line.
Each line represents the 8 bits of the individual timeslot. The leftmost bitis
received first.

" HEX
This column shows the hexadecimal representation of the 8 bits being
transmitted in each timeslot. Hexadecimal notation is often used to
describe 8-bit channel codes. Forinstance, a digital loop carrier idle code
is usuaily 7F or FF in hexadecimal notation. The hex number on the left side
is the normal transiation of the binary code. The hex number in parentheses
is the hex transiation of the binary code in reverse order.

ASCII

This column shows the ASCII representation of the bits being transmitted
in each timeslot, Two ASCII characters are shown for each timeslot, one is
created from the binary data in its normai order. The one in parentheses is
created from the bits in reverse order.

6.2 BRIDGE TAP DETECT

The bridge tap test, available in either D31 or Chan DS3 Mode, sends
21 different patterns down a span that has been previously looped up.
Each pattern is measured for 30 seconds.
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s 000:00:21
XMT: 1-8
RATE 1.536 MHz

PAGE-UP PAGE~DN

RT:
RCV:

G.821 MEASUREMENT

BER :
$ES :
%S5ES:
5EFS:
TAas
DGRM :

000:00:09

17:16:17

i-8

J.0e-08
06.000
0G.000
100

0

0

CONTINU

Figure 6.2.A Bridge Tap G.821 results

PAGE-UFP PAGE-DN

PAGE: 1
PATRN BIT ERRS
1 1111 iz
2 010l 0
3 1-4 16
4 1-6 9
5 1i-7 0
& 1-8B 8
7 2-10 IN PROG

BRIDGE TAP DETECT

S

HOoOMNON

17:16:17

AS

30
30
30
30
30
30

CONTINU

Figure 6.2.B Bridge Tap Resulis

To run this test, use the following procedure:

1) Be sure that you have a loopback in place at the far end of your circuit,
and that the SET UP INTERFACE items have been properly configured,

2) From the MAIN MENU, curscr down to the OTHER MEASUREMENTS

menu item and press ENTER.
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a) Cursor down to BRIDGE TAP DETECT, and press ENTER to start the
bridge tap test. The test will now run each of the 21 patterns for 30
seconds apiece.

b) If you wish to have the test run indefinitely, press the CONTINU (F4)
key. A'CONTI" indicator will appear at the top of the display and the
test will now run continuously for up to 58 hours.

¢) When you wish to end your testing, press the CONTINU (F4) key
again. The test will compiete after the 21st pattern is finished and you
may page through the results,

3) You can observe the test in progress by looking at the G.821 results
screen. You can PAGE-DN (F2) and see the surmmary results. There are
21 patterns in all. Each pattern name is listed for you as it is sent. IN
PROG means that the 30 second measurement for that test pattern is still
in progress. Ascoreof 0 0 30 isperfect. See Figures 6.2.A and B.

4} When the test s finished, press ESCAPE as needed to return to the main
menu.

Note that only a few of the results are stored in the summary listing. The
information that is listed includes the pattern number (1 to 21), the pattern
name, the number of bit errors detected, the number of errored seconds
detected, and the number of available seconds detected.

For perfect performance, there will be 0 errors, 0 errored seconds, and
30 available seconds. If thereis a loss of signal or other unavailable service
condition, then there will be less than 30 available seconds. Note that an
errored second will only be triggered if there are one or more errors during
an available second. Per the new ANSI and Bellcore standards, an errored
second is not counted during an unavailable second.

Here are the patterns that are transmitted during the test:

Name Pattern

All s 11111...
1-in-2 010101...
1-in-4 0100...
1-in-6 010000...
1-in-7 0100000...
1-in-8 01000000...
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7 2-in-10 1100000000...

8 2Z-in-11 11000000C00...

9 2-in-12 110000000000...

10 2-in-13 11000000060000...

11 2-in-14 11000000000000...
12 2-in-15 110000000000000...
13 2-in-16 1100000000000000...

14 3-in-18 110100C0000C0C0000. ..

15 3-in-19 11001000000000000C0...

16 3-in-20 11000100000C0C000000. ..

17 3-in-21 0100010000000C000000T. .

18 3-in-22 010001C000000C00000010. ..
18 3-in-23 010001C0000000000000100...
20 3-in-24 01000100000C000000000100. ..
21 QRS

6.3 QUICK TEST -land - Il

The guick test can save about a half an hour of your time every time you
need to accept a new hi cap service. If you want to use the default settings
provided by the factory, you need adjust nothing. Simply press the ENTER
key to begin. Check the detaited procedure that follows if you have any
problems.

If you want to adjust the settings in the guick test, use the procedure
shown in this section. The test set will remember the entries you made the
next time you use the quick test. Refer to Figures 6.3 A & B.
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17:31:55

QUICK TEST

4
=]

TICKET : B
LOOPBAK : NI

PRINT  : NONE
ABCDETFG
HKIJELMN
OPQRSTU
VW XY Z -/

INSERT DELETE toggle SELECT

Figure 6.3.A Ticket Entry

17:31:58%
QUICK TEST - I .
TICEKET :
LOOPBAK : NI
PRINT ; | NONE

TEST PATTERN DURATION

0.3-24 005 min

1.1111 005 min

2.0RS 015 min

3.0RS 015 min

4 .NONE 000 min
YES NONE

Figure 6.3.B Other Entries

Two different quick test menus are provided. Quick Test | has the 3 in
24 pattern, and is used for AMI lines. Quick Test Il has the 1in 8 patternis
used for BBZS lines.

Use this procedure to adjust the default settings and run the quick test:
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1} Before using the quick test, set your line interface in the SET UP
INTERFACE menu to the following settings:
« TERM mode
* framing per the line specification
* coding per the line specification
» 1.544M {est rate
» INTERN transmit clock
* buildout as appropriate for your test access point

2} Plug your cords into the TX and RX jacks on the test set and also into the
IN and OUT jacks on the DSX.

3) From the MAIN MENU, enter OTHER MEASUREMENTS. Cursor down
to QUICK TEST - |, and press ENTER.

4}ifyou don'tneed to enter a ticket name for your guick test, procead to step
5). Otherwise, refer to figure 6.3 A for the ticket entry menu.
a) Choose teggle (F3) 1o enter the alphabet grid. The letter A will flash.
b) Cursor over to the first letter in your ticket name and choose SELECT
(F4). Repeat this step until you have selected all the letters.
¢) Press toggle (F3) to get out of the alphabet grid.

* Next, if you made a mistake while entering the letters for your ticket, you

can change the letters.

a) Simply cursor over to the mistaken letter in the TICKET menu itern.

b) Then pressthe DELETE key (F2) to get ride of the letter. Note that
you can only use the DELETE key when you are out of the
alphabet grid.

¢) When you have finished deleting letters, move the cursor back io
the end ofthe TICKET name, press toggie (F3) to get backinto the
alphabet grid, and enter any additional letters.

d) Press toggle (F3) to get back out of the alphabet grid and back to
the TICKET name.

5} Cursor down to the LOOPBACK menu item.
a) Choose CSU (F1), NI (F2), or NONE (F3) as appropriate.

6) Cursor down to the PRINT menu itemn.
a} Choose YES (F1) or NONE (F2) as appropriate.

7) Cursor down to the first pattern. Scroll through the F-key options to
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observe all of the different patterns you can send. Change the pattern
if necessary. '

8} Cursor over to the time for the first pattern.

a) i necessary, change the time. First press the SHIFT-lock key so the
SHIFT indicator shows in the display. Next, enter in any number
between 001 and 999. Press the SHIFT key again to eliminate the
SHIFT indicator.

9) Repeat 7) and 8) as necessary.

10) When all is set up on your quick test the way you wish, press ENTER,

and the quick test will begin,

a) You also have the option of pressing CONTINU (F4). Areversevideo
CONTI will appear at the top of the screen.

b) The test set will continuously repeat the quick test until you press
STOP (F4).

Note: When you press STOP, the test set will not stop untit it has
completed its current test pattern seguence.

11) When the quick test is finished, you will see summary results.

a}) You can see if the loopback operations were successful. Press the
PAGE-DN (F2) and PAGE-UP (F1) keys to view the fest results from
each pattern which was transmitted.

b) Press the ESCAPE key when you are finished.

¢} If you wish to PRINT your results, enter YES at the PRINT line before
beginning the Quick Test.

6.4 ISDN PRIMARY RATE

The ISDN PRIMARY RATE feature allows you to setup and place a call,
receive a call, tatk/listen (voice calls), or perform a BERT (data calls). This
feature is available only in the DS1 mode,

To perform your testing, use this procedure:

1} From the MAIN MENU, enter the SET UP INTERFACE itemn and configure
the screen settings for:
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TEST MODE: D31

FRAME: as appropriate

TSTSG: PATRN

RATE: 1.544M

RECVR: TERM

CODE: as appropriate

TxLBO. 0 dB (or as appropriate)
TXCLK: INTERN

a) Press ENTER when your settings are correct.

2) Connect your test set to the ISDN circuit.
a) Verity that you are receiving valid DSt PULSES, and that the
appropriate FRAMING LED is lit. You will not be able o continue
uniess you are receiving valid T1 framing.

3) You now need to determine which channel is being used as the D

channel. In most cases, the D channel will be in timeslo? 24,

a} To confirm this, enter OTHER MEASUREMENTS, VIEW RECEIVED
DATA,

b) Using the PAGE-DN (F2) key, examine the BINARY information until
you observe the following pattern: 00111111, This may appear ina
cyclical format as 01111110, 11111100, 11111001, etc. Thisis the
pattern which is present on an idle D channel. You will need this D
channel number for the sections which foliow.

4} From the MAIN MENU, enter OTHER MEASUREMENTS, ISDNPRIMARY
RATE. Refer to Figure 6.4 A.
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14:07:032

ISDN PRIMARY RATE

lCONF LEEQRATIOM

START LINK/CALIL SETUP
SETUP FILTER

START TRACER
VIEW/PRINT TRACER

Figure 6.4.A 1SDN Primary Rate

5) Enter the CONFIGURATION menu. Refer to Figure 6.4.B.

14:07:02

CONFIGURATION
D channel # :
EMULATE TYPE : N
Q.931 stD : AT&ET
DATACALL XMT : PATRN
DATACALL PAT : 2047
USER PATTERN : (0000000
QTHER : NORMAL

NEXT PREVIUS

Figure 6.4.B ISDN Configuration

6) D channel #
Select the D-channel, which you determined in step 3).

Options: 1-24

* Use the NEXT (F1) and PREVIUS (F2) keys to make the selection.
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7) EMULATE TYPE
This is the emulation mode which the test set is configured
Options: TE (F1), NT (F2)

* TE, Terminating Equipment {F 1), is used when the test set is emulating
a piece of customer egquipment.

» NT, Network Terminal (F2}, is used when the test set is emulating an
ISDN switch, such as a Northern Telecom DMS-100 or AT&T 5ESS.

8) Q.931 STD

This is the (1.931 specification which indicates which type of I1SDN
switch you intend to perform your testing with.
Options: AT&T (F1), NTl-a (F2), NTI-B (F3}, NATNL-2 (F4)

* The NTI options relate 1o the Northern Telecom DMS-100 switch. The
difference between the -A and the -B is in the exact setup messages
being passed to and from the test set.

* The AT&T {"Custom") option relates to the 5ESS switch

e NATL-2 also relates to the 5ESS switch.

* [f you are not sure what type of switch you are testing, then you may

need to iry each of the types.

DATACALL XMT
Options: PATRN (F1), LOOP (F2)

« if you are making a data call, but do not wish o transmit any test pattern
on the line, then configure this item for LOOP (F2). Selecting LOOP
will cause any received B-channeltest patterns to be looped through
the test set from DS1 RX to TX.

» Selecting PATRN (F1) will transmit your selected test pattern.

* If you are making a voice call, you do not need to configure this item.

DATACALL PAT
Options 2047 (F1), 511 (F2), 127 (F3), 63 (more, F1), 1111 (more, F2), 0000
(more, F3), USER (more, more, F1)

» [f you are making a data call on the B channel, this is where you specify
the pattern to be transmitted.

» |f you wish to transmit your own user-defined 8-bit pattern, then select
USER. The cursor will move to the USER PATTERN line.
a) Press the shift key
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b) Use the 1 and 0 keys to enter the pattern
c) Release the shift key

*I{ you are making a voice call, then you do not need to configure this
tem.

OTHER
Specify values for Layer 2 SAPI and TEI
Opticns: NORMAL (F1}, SPECIAL (F2)

* Under normal circumstances, the factory default values of 0 should
suffice.
« if you need to select aliernate values, press the SPECIAL (F2) key,
a) then increment/decrement the values as needed using the F-
keys.

Layer 2 SAPI
This is the Service Access Point Identifier
Options: 0-63

* Select a value for this, using the F-keys to increment and decrement
the value as desired.
s Avalue of 0 is normally used.

l.ayer 2 TEl
This is the Terminal End-Point ldentifier.
Options: 0 - 127

= Selectavalue for this using the F-keys to increment and decrement the
value as desired.
* A vaiue of 0 is normally used.

7) Press ENTER when your settings are complete.

6.4.1 START LINK/CALL SETUP

Refer to Figure 6.4.C. Upon entering this menu, the test set will begin
to establish its connection with the switch.

Tne screen will display the SEND and RECEIVED messages on the line.
When the messages indicate that the test set is communicating with the
switch correctly (messages stop flashing), press the Call Setup (F4) key.
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Youmay also press the STOP (F1) key if youwish fo temporarily suspend
communications with your swiich. Pressing this key will prevent the test set
from sending and receiving messages. You will then be able to page
through the accumulated messages and restart communicating with the
switch.

Press DISConnect (F2) to send a disconnect message to the switch, if
necessary.

6.4.2 CALL SETUP

Inthis screen, you wilt setup the call configuration. Notethata "cail’ (F4)
key is available for each line item, so you may place the call as soon as you
are ready,

1) CALLED No.
This is number you wish to dial.

= Enter this number directly from the keypad using the SHIFT-lock key.
2) CALLER No.
This is the telephone number which the {SDN switch uses to identify you on
the network.

= Specifying a CALLER No. is optional.
« |f you would #ike to clear a previous entry, press the NONE (F3) key.

3) B CHANNEL
Specify the B channel you wish to use.
Options: 1- 24

* Use the NEXT (F1) or PREVIUS (F2) keys to change the channel
number. '

4) CALL TYPE
Specify the type of call
Options: VOICE (F1), DATA-56 {F2), DATA-64 (F3)

* The DATA-56 type is similar to the -84, except that bit 7 {least
significant bit) is always a 1.

* If you have USER-defined an 8-bit test pattern and you are using the
DATA-56 seiection, the full 8 bits will still be transmitted, but they will
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take up more than one time slot (i.e. they wifl not be byte aligned)
* With the DATA-64 selection, the 8-bit user pattern will be byte aligned.

14:07:02

START LINK
SEND SABME
SEND SABME

RECEIVED MESSAGE
Layer 2 mesg RR
SAPI; 0 TEL: ¢

STOP DIisc CALLSTP

Figure 6.4.C Start Link

14:07:02
CALL SETUP
CALLED No. ;
]
CALLER No. :
B CHANNEL #: 21
CALL TYPE : VOICE
NSF CODE : NONE
NSF TYPE : N/A
* # call

Figure 6.4.D0 Call Setup

5) NSF Code
Specify the NSF CODE (Network Specific Facilities)
Options: NONE (F1), NEXT 1-31 (F2), table {F3), call (F4)
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» Use the NONE (F1) or NEXT {F2) key to spacify the code The NSF
CODE must be in the range from 0 to 31.

* This code specifies which network facilities are being invoked.

* Normally, for the Te mode, NSF is set to NONE (F4), and for the NT
mode, NSF is set o 2.

* You may wish to view NSF options as specified by either AT&T Custom
or Nationial ISDN-2 by pressing the table (F3) key, The table also
specifies whether the NSF CODE which you have selected is a
service or feature. Use the PAGE-UP (F3) and PAGE-DN (F4) keys
1o scroll through the pages.

6) NSF TYPE
Select the NSF TYPE corresponding to the Code selected above
Options: SERVICE (F1), FEATURE (F2), table (F3), call (F4)

= 1f you have selected NONE for the NSF CODE, the NSF TYPE will be
Qgiven as N/A.

* Youmay wish to view the NSF Type options as specified by sither AT&T
Customor National ISDN-3 by pressing the table (F3)key. This table
gives the NSF TYPE and NSF CODE for certain options. In this table,
FEATURE is deginated by *f", SERVICE by "s*. Use the PAGE-UP
(FS) and PAGE-DN (F4) keys to scroll through the pages.

7) When your settings are correct, press the "call’ (F4) key to establish your
call with the switch.

* If you specified a VOICE call, you may perform a talk/listen on the line
te ensure that it is working properiy.

* Or, verify that you have pattern synch (PAT SYNC LED) and that you
are receiving no errors (ERRORS LED) for your DATA cal.

* If you are satisfied with your call after it has connected with the switch,
you may press DISC (F2) to disconnect (hang up) and release the
line.

* While you are connected and receiving the ISDN messages, press the
STOP (F1) at any time.

When this has been selected, NEXT (F2) and PREVIUS (F3) options
will appear. Use these to scrolf through the various messages
which you have just captured on the D channel.
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6.4.3 SETUP FILTER

Refer to Figure 6.4.E. You may filter out certain messages on the D
channel by using this feature.

1) FILTER TYPE;
Select a filker if desired
Options: CALLREF (F1), CALLED# (F2), CALLER# (FF3), NONE (F4)

* It you select a filter, press the Down Arrow key to enter the value you
have selected.
a} Using the SHIFT-lock key, enter this value directly from the

keypad.

* Ifyou wish to capture all of the layer 2 and layer 3 messages appearing
on the D channel, then select NONE (F4).

» If you just wish to capture layer 3 messages, select CALLREF and
leave the NUMBER field blank.

a) Press ENTER when your settings are correct.

14:07:02

D CHANNEL FILTER

FILTER TYPE : |[CALLREF

NUMBER : {in Decimal)

CALLREF CALLED# CALLER# NONE

Figure 6.4.E Setup Filter

6.4.4 START TRACER

Refer to Figure 6.4.F. The START TRACER screen captures and
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displays the messages currently appearing anthe D channel, according to
the SETUP FILTER configuration you specified.

Note: if you are monitoring the D channei of an active ISDN circuit, be
sure that you have configured your SET UP INTERFACE for a monitor
application

The messages will scroll across the screenin real-time. i f the messages
appear too quickly for you to view, press the PAUSE (F2) key to halt the
micnitoring. When you are ready to continue capturing messages, press
the RESUME (F2) key.

Use the F3 (HEX/DECODE) key to select the display format of the
messages you receive. Choose from DECCDE or HEX. This selection will
not affect the way in which the messages are stored inside the test set.

6.4.5 VIEW/PRINT TRACER

This item allows you to view each of your previousiy-stored D channel
messages.

* If you wish to view only a certain range of messages, you may enter the
range value directly from the keypad.
a) Todothis, use the SHIFT-lock and numeric keys to enter the VIEW

FROM and VIEW TO numbers

* Press VIEW (F3) to view the records

» Press CLR-ALL (F1) to clear the buffer )

» From this menu, you may also print the stored messages, by pressing
the PRINT (F2) key

¢ After entering the START LINK/CALL SETUP or START TRACER
menus, the entire storage buffer will be cleared.
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14:07:02
TOTAL No.3 DISPLAY No.3
RECEIVED-MESSAGE
95-12-18 18:03:48.36

Layer 2 mesg SABME
SAPI:Q TEI: Q0

RESTART PAUSE HEX

Figure 6.4,F Start Tracer

6.5 PROPAGATION DELAY

The Propagation Pelay screen shown in figure 6.5.A displays the
propagation on a looped back signal. This function applies only to the DS1
Test Mode. The circuit must be looped back at the far end in order for the
test set to perform this measurement.

11:31:05
PROPAGATION DELAY
RND TRIP DELAY: 28 Ul
RND TRIP TIME : 18 us
ONE WAY DIST : 7 kFT

(ASSUMING 500 £t PER U.I.)

RESTART

Figure 6.5.A Propagation Delay Screen
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The test setmeasures the number of unit intervals required for the signal
o travel down the ling, and then return. This number is converted into
microSeconds of round trip delay. One Ul (Unit Interval) equal .488 uS
{microSeconds). Use the following procedure:

1) Establish a loopback

2) From the OTHER MEASUREMENTS menu, enter PROPAGATION DE-
LAY.
* The measurement will automatically be performed.
s Use the RESTART (F1) key to perform another measurement, if
desired.

6.6 PROTECT SWITCH TIMING

This feature, available only in DS1 testing, is used to measure the
duration a switch or a multiplexer takes to perform the Protective Switching
function. Protective Switching occurs when a switch or a muitiplexer
detects one of its active trunks are broken; it automatically selects an
alternative trunk to carry the traffic. Protective Switching Timing is usually
about 50-70ms.

Enter PROTECT SWITCH TIMING from the OTHER MEASUREMENTS
menu ta begin iming. See Figure 6.6.A.

11:45:47
PROTECT SWITCH TIMING

STATUS : TIMING

EVENT TIME
FRM LOSS 00.00
SIG LOSS G0.0¢Q
END SIG LOSS G0.20
SIG LOSS 00.23
END SIG LOSS 00.26
END FRM L0SS c0.29

RESTART PAGE-UP PAGE-DN PRINT

Figure 6.6.A Protect Swiich Timing screen
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* Press RESTART (F1} to restart the timing process

* Use the PAGE-UP (F1) and PAGE-DN {F2) keys to scroll through the
results.

* Press PRINT (F4) to print the results

7.0 Using the OTHER FEATURES menu

The OTHER FEATURES menu allows the user to configure most of the
SunSet T3 parameters. ltems which are not configurable from this menu
are:

1) The SET UP INTERFACE menu items, These relate o the manner in
which the user will connect o the circuit under test.

2) The VOICE FREQ FUNCTIONS menu items. The VF setup parameters
are configurable from within the VOICE FREQ FUNCTIONS, DIAL/
SPRVIS SETUP menu item.

From the MAIN MENU, select OTHER FEATURES Refer to Figure 7.A.

12:44:5¢6
OTHER FEARPTURES

ERROR INJECTION
TEST PARAMETERS
PRINT RECORDS
GENERAL CONFIG
ERASE NV RaAM
FULL SELF TEST
CLR PRINT BUFFER
VERSION/OPTION
FACTORY DEFAULTS
GENERATE ALARMS
VIEW TEST RECORD

Figure 7.A OTHER FEATURES Menu
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7.1 ERROR INJECTION

Configure the SunSet's ERROR INJECTION parameters as shown in
Figure 7.1.A using this procedure:

1} TYPE
Select the type of errors you wish to insert
Options: BPV (F1), LOGIC (F2), LOG&BPV (F3), FBE (F4)

e Select BPV for Bipolar Violations

* Select LOGIC for bit errors

* Select LOG+BPV to generate logic and bit errors simultaneously
* Select FBE to generate a framing bit error

* In E1 test modes, only LOGIC errors are available

08:54:44
ERROR INJECTION

TYPE : LOGIC
MODE : EBEhW
RATE : 1E-6

RATE BURST

Figure 7.1.A Error Injection screen

2) MODE
Select the error injection mode
Options: RATE {F1), BURST {F2)

* BURST mode allows a set number of errors to be injected with each
press of the ERR INJ key.

a) Cursor down toc COUNT.
b) Press the SHIFT-lock key and observe the SHIFT indicator in the
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upper left-hand corner of the screen.

c) Using the keypad, enter the number of errors you wish to inject
each time the ERR INJ key is pressed. The SunSet will accept
values between 1 and 9999.

* RATE mode allows errors to be injected continuously at a specified
rate.

a) Cursor down to RATE.

D) Press the SHIFT-lock key and observe the SHIFT indicator in the
upper left-hand corner of the screen.

c) Enter the constant rate at which you wish to inject errors when the ERR
INJ key is pressed. The SunSetwill acceptvalues between 1e-3and
Se-9.

5) When the settings are complete, press ENTER.

Error injection is usually performed to verify presence of a loopback.
Simply press the ERR INJ key, and the SunSet will insert the type and
quantity of errors you have specified. If you are looped back, the ERRORS
LED will tight.

Note that when you actually inject the errors, the errors will be inserted
during a 1 second period, and will cause from 1 to 2 errored seconds.

7.2 TEST PARAMETERS

The SunSet allows the user to customize various measurement param-
efers.

These parameters will not normally need to be configured by the user.
Factory default settings may be restored by selecting OTHER FEATURES,
FACTORY DEFAULTS from the MAIN MENU.

It you need to change the test parameter settings, refer to Figure 7.2.B,
and use the following procedure:

1. Select OTHER FEATURES, TEST PARAMETERS from the MAIN MENU.
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131:41:45
TEST PARAMETERS

MEAS DUBATION: |CONTINU
DS1 OOF : 2/5
PATTERN INVRT: DISABLE
DSY IDLE CHNL: 7F-HEX
DE3 XMT CLOCK: INTERN
DS3 REF CLOCK: INTERN
PATTERN LOCK : DISABLE

TIMED CONTINU

Figure 7.2.B Test Parameters

MEAS DURATION

Seiect the duration of your MEASUREMENT RESULTS testing
Options: TIMED (F1), CONTINUous (F2)

¢ CONTINU: The SunSet T3 is CONTINUously performing measure-

ments on its received signal. Measurement results will continue
indefinitely until the user either restarts the testing process or
changes the SunSet's configuration. These resuits are viewed by
selecting MEASUREMENT RESULTS from the MAIN MENU.

* TIMED: A timed measurement will be stopped after the specified

amount oftime has elapsed. This is usefut for making measurements
of a exact duration. 15 minute and 1 hour tests are commonly used
in the industry. These results are viewed by selecting MEASURE-
MENT RESULTS from the MAIN MENU. When a timed test is in
progress, the Remaining Time (RT) counter in this menu shows how
much time is left before the end of the test. The averaging interval
is used only for D31 results.

If you chaose TIMED:
a) Enter a number between 1 min and 999 hr, 99 min, using the
SHIFT-lock key to enter values directly from the keypad.

Ch. 4 Menu Descriptions 4-111



2) DSt OCF
Select the DS1 out-of-frame criteria
Options: 2/4 (F1), 2/5 (F2)

* You may choose either 2-in-4 or 2-in-5 frame errors as the condition for
declaring an OUT-OF-FRAME. This may be useful on a corporate
basis if it is desired that all test and monitoring equipment report an
OUT-OF-FRAME condition under exactly the same conditions.

3) PATTERN INVRT
Options: ENABLE (F1), DISABLE (F2)

* When pattern inversion is enabled, it will transmit the complermnent of
any selected test pattern. For instance, with pattern inversion
selected, a 3-in-24 pattern will actusally be transmitted as a 21-in-24
pattern.

* Note that in the DS3 TEST MODE, PATTERN INVERSION is not
allowed.

4) DS1 IDLE CHNL
Select the DS1 I1dle Channel Code
Options: 7F-HEX {F1), FF-HEX (F2)

* You may set 7F-Hex (0111 1111) or FF-Hex (1111 1111) as your idle
channel code.

- This code is then used during VF channel access operations when the
line interface is set to the TERM mode.

* The idle code is also used in fractional T1 testing to fill up the unused
channais.

5) DS3 XMT CLOCK
Select the clocking of the DS3 transmitted signal
Options: DS3-Rx (F1), INTERN {F2), EXTERN (F3)

* INTERN is the factory default setting, and this will be used in most
cases. The SunSet provides its own clocking.

*» Select DS3-RX 1o have the SunSet take its clock off the received DS3
port.

* Select EXTERNal to have the SunSet take clocking from the EXTernal
ClLocK port.
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6) DS3 REF CLOCK
Selectthe reference clock that the test set will compare its received DS3
signal to

Options: INTERN {F1), EXTERN (F2)

= Normally this will be set to INTERN.
» if you select EXTERN, plug your source into the DS3 EXT CLK port on
the right side connector panel.

7) PATTERN LOCK
You may ENABLE or DISABLE the PATTERN LOCK
Options: ENABLE (F1), DISABLE (F2)

» The factory defaultis DISABLE, which allows the test setto attemptto
resynchronize on any known test pattern. When the test set loses
pattern sync, it will automatically attempt to resynch onto any
received pattern. If anew patternis detected, the fest setwill display
it onthe GRAPHIC screen and the PAT SYNC LED will light. if no test
patiern is detected, it will declare the signal as "LIVE". Pressing the
RESYNCH key will cause the test set to search the received signal
for any known test pattern.

* Having the pattern lock ENABLEd causes the test set fo search the
received signal only for the pattern which it is currently transmitting.
This is specified in the SEND TEST PATTERN menu. If the test set
does not detect this one pattern, then it will deciare the signal as
"LIVE'. If the received pattern changes, the test set will not automati-
cally try to resynch on the new pattern. Pressing the RESYNCH key

will cause the test set to search only for the one pattern which it is
currently transmitting.

7.3 PRINT RECORDS

You may print out a variety of information using the PRINT RECORDS
menu. See Figure 7.3.A for a sample screen.
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02:22:13
PRINT RECORDS
TEST RESULT BUFFER:
95-01-12 02:21:26

VIEW REC'D DATA BUFFER:
YES

ALL NONE NEZT

Figure 7.3.A Print Records

Use the following procedure:

1)Connect the SunSettothe printer. Be sure poweris applied tothe SunSet
and 1o the printer.

2)Pressthe PRNSCR (print screen) key to make sure the test setand printer
are working together properly. If the PRN SCR does not print your
current screen, refer to the Section "Using the Serial Port" in the
Applications chapter, for detailed instructions on how the printer should
be configured o operate with the SunSet.

3) Set up the individual records to be printed.

a) TEST RESULT BUFFER:

s Choose ALL (F1) to print all the last 10 resuits which are in the
buffer. This function requires aict of time to complete sc don'tuse
it untif you are ready to leave the printer and test setin a printing
mode for a long time.

* Choose NONE (F2) to not print any test results.

¢ Choose NEXT (F3) to print the next saved result.

b} VIEW REC'D DATA BUFFER:
* Choose YES {F1) {o print all 32 pages of data which were stored
the last time you exited from the OTHER MEASUREMENTS, VIEW
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RECENED DATA screen.
* Select NO (F2) to not print the received data.

7.4 GENERAL CONFIG

The GENERAL CONFIGuration screen allows you to set the time, date,
backLIGHT duration, and serial port characteristics. Refer to figure 7.4.A.

Follow this procedure:

1) From the OTHER FEATURES menu, select GENERAL CONFIG.

06:44:12
GENERAL: CONFICG

DATE (Y-M-D): 92-438-03
TIME (H:M:%): 06:43:55

BACK LIGHT : CONTINU

PRINTER
BAUD RATE : 1200
PARITY : NONE
STOP BIT : 1-BIT
BITS/CHAR : 8-BIT

PRNYT PERIOD: LAST

Figure 7.4.A General Configuration

2) DATE
Set the date in the Year-Month-Day format

a) Press SHIFT-lock to display the SHIFT indicator in the screen.

b) Press the appropriate number keys for the year, month and day. Note
that the test set inserts the hyphens for you. Numbers that are out of
range will be rejected.

c} Press SHIFT-lock to remove the SHIFT indicator from the display.

3} TIME
Set the time of day in the Hour-Minute-Second format
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a} Press SHIFT-lock to display the SHIFT indicator in the screen.

b) Set the time by pressing the appropriate number keys for the hour,
month, and day. Note that the test set inseris the colons for you.
Numbers that are out of range will be rejected.

c} Press SHIFT-lock to remove the SHIFT indicator from the display.
Cursor down to the BACK LIGHT menu itern and note that the clock
is started.

4) BACK LIGHT
Set the back light timer

* This timer controts how long the backlight will stay lit when you press
the LIGHT key.

* Choose CONTINU (F2} if you want the backlight 1o stay on continu-
ously until you press the LIGHT key again.

« Choose TIMED (F1) if you want the backlight to automatically turm itself
off after the indicated number of minutes.
a) After you choose TIMED, press the SHIFT-lock key.
b) Type in any number of minutes between 1and 99. 1 minute is the

default time.

c) Press SHIFT again to remove the SHIFT indicator from the display.

5) SERIAL PORT
Determine the serial port settings

* The factory default settings work with the thermal printer supplied by
the factory. The factory default settings are as follows:
BAUD RATE: 9600
PARITY: NONE
STOP BIT: 1-BIT
BITS/CHAR: 8-BIT

+ [iyouneed anin-depth description of howto configure the printer, refer
to the Applications chapter, the "Configuring for Printing" section.

To change the settings for your printer:

a) choose a baud rate of 1200 (F1), 2400 (F2), 9600 (F3), or 19.2K
(F4).

b) choose a parity NONE (F1), EVEN {F2), or ODD (F3).

c) choose a stop bit of 1-BIT (F1) or 2-BIT (F2).

d) choose a bits per character of 7-BIT (F1) or 8-BIT (F2).
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* Set up printer’s printing instructions in the PRNT PERIOD line:

a) choose TIMED (F1) if youwould like to have the printer print out results
at a regular interval during a BASIC MEASUREMENT, The default
time is 1 minute. You may enter any interval between 1 minute and
99 minutes.

* To change the interval, press the SHIFT-lock key to display the
SHIFT indicator.

* Enter the desired numbers from the keypad.

* Press SHIFT-lock again to remove the SHIFT indicator.

b) or, choose EVENT (F2) if you would like the printer to printout a result
every time an error or alarm condition is reported.

¢) or, choose LAST (F3) if you would like the printer to print out a result
only at the conclusion of atest. If you use this setting, and you would
like to print out the results of a continuous test (i.e. a test where the
Rermaining Time is CONTINUous), then you will need to manually
press the PRINT (FF2) key inside of the MEASUREMENT RESULTS
menu in order to send the results to the print buffer.

Note: Each result can only be printed once and then the printer buffer is
emptied.

7.5 ERASE NV RAM

This operation is performed as a last resort if the SunSet T3 is not
functioning correctly.

Perform this operation only after attempting to correct the problem by:

1) Ensuring that the SunSet is configured properly for your particular
circuit application.
2) Switching the SunSet's power off and then on again.

WARNING

Performing the NV RAM ERASE operation will erase all user-defined
information and stored results. This includes all loopback codes, user-
defined patterns, telephone numbers, and measurement daia.

If the above suggestions failed to correct the problem, use this procedure:
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1) From the OTHER FEATURES menu, select ERASE NV RAM.

2) A warning message will be displayed. If you wish to proceed with the
erase operation, press ENTER. Otherwise, press ESCAPE to abort the
erase operation.

3) Observe the "WORKING..." siatus message.

4) Observe the "Turn power OFF then ON now" message. Turn the POWER
off now. Wait until the power has been off for a full 5 seconds.

5} Switch the POWER back on. The erase procedure is now complete. In
order to determine if the SunSet is working as desired, you will need to
reconfigure the SET UP INTERFACE menu items.

7.6 FULL SELF TEST

Use the FULL SELF TEST to allow the SunSet T3 to perform an internal
hardware and memory check.

Use this procedure:
1) From the OTHER FEATURES menu, select FULL SELF TEST.

2} View the flashing LEDs, and confirm that each of them is functioning
correctly.

3) Viewtheresulisof thetest. Thetestshould complete, andaNOERRORS
message should be displayed.

Note: if one or more error messages are displayed, use the following
procedure:

a) Perform the ERASE NV RAM procedure, (as described in the
preceding secticn).

b} Perform the FULL SELF TEST operation again. ST

¢) If any errors are still reported, contact Sunrise Telecom Customer =
Service for further assistance at (408) 360-2200.
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7.7 CLR PRINT BUFFER

This command clears the SunSet's internal print buffer. 1t saves youtime
by clearing out unwanted information before you turn on the printer.

To perform this function, use the following procedure:
1} From the main menu, enter the OTHER FEATURES menu item, then
press ENTER on CLR PRINT BUFFER to clear the buffer. You will see

the screen flash momentarily while the buffer is cleared. You have
completed the operation.

7.8 VERSION / OPTION

This feature displays the SunWare version, seriai number, and SunWare
options.

Use the following procedure:
1) From the OTHER FEATURES menu, select VERSION/OPTION.

2) Observe the configuration of your SunSet T3. Use the PAGE-UP (F1) and
PAGE-DN (F2) keys to scroll though the pages.

3) Press ESCAPE until you have returned to the MAIN MENU.

7.9 FACTORY DEFAULTS

This function restores all of the SunSet T3 settings to their factory defauit
values. If another user has reconfigured your SunSet, select FACTORY
DEFAULTS to ensure that the appropriate out-of-frame, dialing interval, etc.
seflings are restored. It may not be apparent which settings have been
changed, as some of these are accessed within sub-menus.

Use the following procedure:

1) From the OTHER FEATURES menu, select FACTORY DEFAULTS.

2) Observe the "SETTING TO FACTORY DEFAULTS' status message.
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3) Press ESCAPE until you have returned {o the MAIN MENU,

7.10 GENERATE ALARMS

When any of these are selected, an alarm indication is displayed on the
tap right hand section of the screen. This screen is not available in the E1
modes. Seefig 7.10.A. The alarms available depend on the selected Test
Mode.

12:21:11

GENERATE DS3 ALARMS

83 ALARM:

NONE AIS YELLOW IDLE

Fig 7.10.A Generate Alarms

1) DS3, DS2 or DS1 ALARM
Select the desired alarm, if any
Options: NONE (F1), AIS (F2), YELLOW (F3), IDLE (F4)

7.11 VIEW TEST RECORD

This feature allows you to view stored testresults. RefertoFigure7.11.A
for the VIEW TEST RECORD screen.
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23:35:33
VIEW TEST RECORD

TOTAL EVENT 0
TOTAL RESULT 0

EVENT RECORD
VIEW FROM: 9
VIEW T0 : 9

RESULT RECORD
VIEW FROM: 1
VIEW TO : 8

ALL NONE CLR-ALL VIEW

Figure 7.11.A View Test Record

1) From the MAIN MENU, ENTER the VIEW TEST RECORD item. You will
see the VIEW TEST BECORD screen. The TOTAL EVENT and TOTAL
RESULTs are shown in accordance with the events and results stored
in memory.

2} The cursor is automatically placed at the VIEW FROM of the EVENT
RECORD.
a) Select ALL (F1), NONE (F2), CLR-ALL (F3), or VIEW (F4).
b) If specific EVENTS are desired, press the SHIFT key, and enter the
desired EVENT range. Press SHIFT again to remove the SHIFT
indicator,

3) Cursor to VIEW FROM of the RESULT RECORD.
a) Select ALL (F1), NONE (F2), CLR-ALL, or VIEW (F4).
b} If you wish to view specific RESULTS, press the SHIFT key, and enter
the desired range. Press SHIFT again to remove the indicator,

4} Pressing VIEW (F4) will cause the test set to display your chosen EVENT
or RESULT.
a) Use the NEXT (F1) and PREVIUS (F2) keys to view each record.
b) PAGE-UP (F3) and PAGE-DN (F4) will allow you to view the different
pages within a record.

Ch. 4 Menu Descriptions 4-121



8.0 Using the VOICE FREQ FUNCTIONS menu

In order to.access the VOICE FREQ FUNCTIONS menu, the signal
under test must have valid framing. Channels can only be identified in a
framed signal. Youmustbe in DS1or ChanD$3 testmodetouse all ofthese
features. Inthe E1 modes, you will have the VF MEASUREMENTS option.

Refer to Figure 8.A for the available VF options. To view this screen,
select the VOICE FREQ FUNCTIONS option from the MAIN MENU.

12:44:5¢6
VOICE FREQ FUNCTIONS

VF MEASUREMENTS
VIEW SUPERVISION
DIAL/SPRVIS SETUP
PLACE/RECIEVE CALLS
NOISE MEASUREMENT
MF/DTMF /DP ANALYSIS

Figure 8,A Voice Freq Functions

8.1 VF MEASUREMENTS

Refer to Figure 8.1.A. Only the RCV CHANNEL choice is available for
DS3/E1 and E1 test modes.

Use the following procedure:

1) From the MAIN MENU, select the VOICE FREQ FUNCTIONS option.
2) Select the VF MEASUREMENTS option,

3) XMT CHANNEL

Configure the transmit channel
Options: 1-24 for DS1 and ChanDS3 modes
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+ Use the F1 (NEXT) and F2 {(PREVIUS) keys to select a channel

4) RCV CHANNEL
Configure the receive channel
Options: 1-24 for DS1 and ChanDS3 modes, 1-31 for E1 modes

» Use the F1 (NEXT) and F2 (PREVIUS) keys fo select & channel

* The receive channel number need not correspond to the receive
number, however, these will usually be the same.

* For DS3/E1 and E1 Test Modes, you will be able to monitor voice or
tone on the selected receive channel.

12:44:5¢6
VF MEASUREMENTS

RCV CHANNEL : 01
XMT CHANNEL : 01

TEST TONE : ENABLE
TONE FREQ  : 1004
TONE LEVEL : |0 dBm
Tx A/B : 00

REx A/B : 00

Ex DATA : 000504000

ExFREQ/LEVEL: 1004 00.0

MINUS 0 dBm ~13dBm

Figure 8.1.A VF Measuremenis

5) INSERT TYPE
Select your desired insert type
Options: TALK (F1), TONE (F2), QUIET (F3).

» Seiect TALK to talk on the transmit signal; the SunSet will transmit
speech from the microphone located at the bottom of the test set
s [n the QUIET mode, the SunSet's speaker will not operate.
» Press TONE to insert a tone on the transmit signal
a) It you have INSERTed the TONE, cursor down to the TONE FREQ
item. Select the desired frequency of 404 (F1), 1004 (F2), 1804
(F3), or use the F4 {more) key to access 2713 (F1) or 2804 (F2).
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* [fyou wish, you may enter your own tone frequency directly from
the keypad using the SHIFT-lock key. Valid frequencies range
from 40 Hz to 3904 Hz.

b} If you have INSERTed the test TONE, cursor down to the TONE
LEVEL item and select either F2 (0 dBm) or F2 (-13 dBm).
* [f you wish, you may select your own level by entering a value
directly from the keypad using the SHIFT-lock key. Use the F1
{MINUS]) to place the "-" sign before your value, if necessary.

6} Tx A/B(/C/D)
Select the supervision you wish to put on the line, if desired
Options: ON-HOOK (F1), OFFHOOK (F2),WINK (F3), SEND (F4)

* As you select one of these choices, the supervision will immediately
be sent. Note that you can emulate different kinds of equipment by
configuring the SunSet as described in 7.3 DIAL/SPRVIS SETUP.

elf you wish, you may enter the A/B(C/D) supervision state manually:

a) Press the SHIFT-lock key to display the SHIFT indicator in the
upper left hand corner of the screen.

b} Press the 1 and/or O key as appropriate. f you make a mistake,
press the SHIFT-lock key again to turn off the indicator, cursor
back to the digit to be changed, press the SHIFT-lock key again
to disptay the SHIFT indicator, press the correct number.,

¢) When the digits are correct, press SHIFT-lock again to remove the
SHIFT indicator in the display.

* Press the F4 (SEND) key to transmit the supervision bits.
» At any time, you may look at the various measurements available on
the screen.

7) Rx A/B{/C/D)
View the received channel's signaling bits

8) Rx DATA
View the received channel's data bits
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9) RxFREG/LEVEL
View the received channel's level and frequency.

10) Press ESCAPE to return to the VOICE FREQ FUNCTIONS menu.

8.2 VIEW SUPERVISION

You may find it helpful to view all 24 channels of received supervision
bits simultaneously. in this way, you can ohserve the status of all calls on
the line at the same time.

Refer to Figure B.2.A. and use the following procedure:
1) From the MAIN MENU, seiect the VOICE FREQ FUNCTIONS itern.
2) Select the VIEW SUPERVISION menu item.

3} Observe the signaling bits of all channels simultanecusly.

* Note that SF-D4 and SLCS6 framed signals will show A/B bit signaling
information

* ESF framed signals will show A/B/C/D signaling bit information.

* Channels 1 through 4 are shown on the firstling, 5 through 8 are shown
in the second line, and so on.

» Press HOLDSCR (F1) to freeze the presentation of data

s Press CONTINU (F1) to resume the current presentation of data

4) Press ESCAPE to return to the VF CHANNEL ACCESS menu.
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16:41:59
VIEW SUPERVISTON

CHANL AB AB AB AB
001 01 il 11 11
005 11 11 i1 1L
009 i1 11 11 il
613 11 il 1l il
oL 11 13 i1l 11
021 11 11 i1 il

HOLDSCR

Figure 8.2.A View Supervision

8.3 DIAL/SPRVIS SETUP

In this menu, you can vary the on and off time for the DTMF, MF and DP
digits in the dialing menus. You can also condition the test set to send the
appropriate signaling bits for E&M, teop start, and ground start trunks with
X0 or FXS line cards. The set will use this conditioning in VF MEASURE-
MENTS, Tx A/B/C/D. Refer to Figure 8.3.A, and use this procedure:
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04:10:32
DIAL/SPVIS SETUP
DIAL PERIOD  : [1j00 ms

SILENT PERICD : 100 ms
TONE LEVEL dBm: -5

SUPERVISION

TRUNR TYPE : E & M
EQUIPMENT y N/A
DIAL PULSE (10 pps)
$BREAK : 60
INTERDIGIT PRD: 500¢
IDLE SPRVISN : 0 ¢ 0 0

Figure 8.3.A DIAL/SPRVIS SETUP

1) From the VOICE FREQ FUNCTIONS menu, cursor down to the DIAL/
SPRVIS SETUP menu and press ENTER.

2) DIAL PERIOD
Set the dial period if desired
Options: 10-999 ms

* This item specifies the dial period in milliseconds used for DTMF and
MF dialing. The factory default value is 100 ms.

a) Press and release the SHIFT-lock key so the SHIFT indicator is
displayed in the upper left hand corner of the screen.

b) Press the number keys to give the desired number of milliseconds.
After the first three numbers are entered, the cursor will automati-
cally rmove to the next line.

* If you make a mistake, press and release the SHIFT-Jock key so
that the SHIFT indicator is no longer dispiayed in the screen.
Move your cursor to the number that you want to change. Go
into the SHIFT mode again and enter the desired number.
¢) When you are finished, press SHIFT again to get out of the SHIFT-
lock mode.
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2) SILENT PERIOD
Set the silent period if desired
Options: 10-999 ms

* This item specifies the silent period in milliseconds used for DTMF and
MF dialing. The factory default value is 100 ms. _
a) Press and release the SHIFT-lock key so the SHIFT indicator is -

displayed in the upper left hand corner of the screen.

b} Press the number keys to give the desired number of milliseconds.
After the first three numbers are entered, the cursor will automati-
cally move 1o the next line.
= If you make a mistake, press and release the SHIFT-lock key so

that the SHIFT indicator is no longer displayed in the screen.
Move your cursor to the number that you want to change. Go
into the SHIFT mode again and enter the desired number.
¢) When you are finished, press SHIFT again to get out of the SHIFT-
lock mode. ‘

3) TONE LEVEL dBm
Options: -25 10 -5 dBm

* Use the appropriate F-keys, NEXT (F1) or PREVIUS (F2), to select the
desired tone level.

4) SUPERVISION TRUNK TYPE
Options: E&M (F1}, G-START (F2), L-START (F3), USER (F4)

* Press the F-Key corresponding to the appropriate trunk type: E&M
(F1), Loop-Start (F2}, or Ground-Start (F3).

* These trunk types will determine the exact signalling bits transmitted
for each signalling condition.

* To use your own on/off-hook signalling bits, you may select USER (F4).
This brings up the USER SPRVIS SELECTION screen, where you
may manually enter the OFF-HOOK/ON-HOOK signalting bits with
the SHIFT key and keypad numbers (1 and Q).

5) EQUIPMENT
Options: FXO (F1), FXS (F2). For EMM Trunk Type, this will be N/A.

* If you have selected either Ground-Start or Loop-Start trunk type
above, you must choose your equipment type.
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6} DIAL PULSE (10pps)

* Dial pulse is permanently set to 10 pps. This item is for viewing only,
and may not be changed.

7) % BREAK
This item sets the %BREAK.
Options: 40%, 50%, 60%

¢ Use the F-keys, NEXT (F1) and PREVIUS (F2), to select the desired
percentage.

* Percent break is the ratio of the break (on-hook) interval to the total
pulse cycle interval.

8) INTERDIGIT PRD
Options: 100- 900 (hundred intervals only)

* Use the F-keys, NEXT (F1) or PREVIUS (F2), to select the interdigit
period.

9) IDLE

* Use the SHIFT key and keypad numbers (1/0) to enter the four idle
supervision bits.
* These bits will be placed on idle channels.

8.4 Place/Receive Calls

If your set is equipped with SunWare option SW322 MF/DP/DTMF
Dialing, Decoding and Analysis, you can alsc MF/DP/DTMF dial with your
test set. MF Dialing is useful in inter-switch addressing applications. You
can aiso DTMF dial a number in this menu. This can be useful if you are on
anout-of-service T1, but still have access to a switch which will accept your
supervision and dialing. This function is not available for E1 test modes.

The PLACE/RECEIVE CALLS menu tets you perform a number of dialing
functions:

* place a DTMF, MF, or DP call

s receive a DTMF, MF, or DP call

* control the transmitted supervision and observe the received super-
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vision
» gspeed dial a stored number
* record a number with a label for future dialing
» edit or delete speed dial numbers

Figure 8.4.A shows the PLACE/ RECEIVE CALLS menu.

05:02:14
PLACE/RECEIVE CALLS
METHOD : [eavtal
TX AB  : O 1 ON-HOOK
NUMBER : 14542321
TX CHNL : 01
RX CHNL : 01
RX AB 01 OFFHOOK
BE o= 1k o=
MF DTMF DP

Figure 8.4.A PLACE/RECEIVE CALLS Menu

The following selections are provided in the PLACE/ RECEIVE CALLS
Menu;

1) METHOD
Options: MF (F1), DTMF (F2), DP (F3)

* M (F1), Multi Frequency, is an addressing technique used for
interoffice signalling in the telephone network. It uses a group of
frequencies in pairs to form a single address {one. MF supports the
digits O through 9, as well as many other control codes. These control
codes appear at the bottom of the screen when MF is selected.

~ * DTMF (F2), Duai Tone Multi Frequency, is the most commonty used
addressing method on today’s phones. Like MF, it uses pairs of
tonestosendadigit. Unlike MF, itusestwo separate groups of tones.
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DTMF supports 16 digits: 0 through 9, #, *, and A through D.

* DP (F3), Dial Pulse, is the oldest addressing technique. With pulse
dialing, the phone goes on-hook and off-hook 10 tirmes per second
in order to dial a given number. For example, to dial the number 7,
the set starts off in the ¢off-hook condition and then goes on-hook/ off-
hook seven times. This type of addressing is now commonly used
in switched 56 services.

2)TX AB
This item selects the transmit signaliing bits
Options: ON-HOOK (F1), OFFHOOK {F2), WINK/FLASH (F3)

» When OFF-HOOK is selected, you may choose to FLASH these bits.
Choosing FLASH momentarily sends ON-HOOK supervision, then
returns to OFF-HOOK.

* When ON-HOOK is selected, you may choose WINK; a WINK momen-
tarily sends OFF-HOOK supervision, then returns to ON-HOOK.

The exact supervision used and displayed will depend on the SUPER-
VISION TRUNK TYPE and EQUIPMENT settings in the DIAL/SPRVIS setup
menu.

3) NUMBER
Here you may enter the digits you wish to dial
Options: USER (F1), DTMF or MF (F2), DP (F3)

* You may enter up to 32 digits for the NUMBER

Basic Dialing Procedure
This is the simplest dialing procedure, and will be used by most users:

a} Press and release the SHIFT-lock key to display the SHIFT indicator
at the top of the screen. Use the keypad to enter the number to be
dialed.

* Note that the keypad keys far A, B, etc. can be used to enter the
special MF tones shown on the display. For MF and DP dialing,
the Pause (,) tone is entered with the 'F' key on the keypad
(orange label).

* If you make a mistake while entering the number, simply press and
release the SHIFT-ock key to get rid of the SHIFT indicator in the
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display. Cursor over to the digit that needs to be changed, and
type over it, using the SHIFT and numeric kays.

* In any selected dial method, the other dial methods are now
presented as F-key options while you are in the NUMBER line. For
example, in DTMF dialing, MFis £3, and DPis F4. Toinsert digits
dialed in one of these formats, press the appropriate F-key, then
use the shift and numeric keys as usual. Your originat choice will
now be presented as an F-key; select it to go back to that method
of dialing. '

* PAUSE (F2) inseris a pause period into the dial number
» Dial the number by pressing the SEND (F3) key or the ENTER key.
b) Select USER (F1) to create, view, or select a User number.

* You can view any number in the list by cursoring down to it and

selecting VIEW (F1). When you are done viewing the number you
can press ESCAPE to get back to the USER DIAL NUMBER

Menu.
13:313:19

USER DIAL NUMBER

LABEL : BR

NUMBER : 14083602200
ABCDEFG
HIJKILMN
orProRrRBTU
VWX Yz -/

INSERT DELETE toggle  SELECT

Figure 8.4.B User Dial Number screen

* In the USER DIAL NUMBER menu, you can also edit a number by
cursoring downtoitand selecting EDIT (F2). Atthis point you can
edit the LABEL as described below. However, when the LABEL
has been edited to your satisfaction, do notpress ENTER. Instead
selecttoggle (F3) tomove out of the alphabet grid and back to the
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label (there will no longer be a letter flashing on and off in the
alphabet grid). Cursor downtothe number, then edit the number
as described above. When the numberisright, press ENTER and
the edited number and label will be stored in the USER DIAL
NUMBER LIST.

Use the following procedure to create a new number:
1) In the USER DIAL NUMBER menu , use the arrow keys to move the
cursor to a blank line.
a} Press CREATE (F1).
b) Alternatively, you may press STORE (more, F2) in the PLACE/
RECEIVE CALLS screen.

2} Enter the LABEL first. See Figure 8.4.B.

a) With the cursor placed on the LABEL entry, press TOGGLE (F3)
to access the alphabet grid below.

b) Use the arrow keys to move the cursor to the desired letter.

¢) Press SELECT (more, F4). Continue this process as necessary.

d) When you are finished with the alphabet grid, press TOGGLE (F3)
to return to the LABEL entry.

&) Cursor down to the NUMBER line

f) Press INSERT (F1) key to enter the letters A-F or numbers 0-9.

g) Use the DELETE (F2) key to delete any unwanted digits.

h) You may enter up to 10 digits for the Label.

i) When you have finished, press the ENTER key. This stores your
new number and returns you to the USER DIAL NUMBER menu.
it will show in the NUMBER line.

4) Tx CHNL
This slot assigns the transmit channel
Options: NEXT (F1), PREVIUS (F2), SCAN (F3)

* Use the F-keys NEXT (F1) or PREVIUS {F2), to choose the desired
transmit timesiot for the T1 Line.

The test set does notimmediately begin inserting on a timeslot. You will
notice that as you scroll through the timeslots with the F-keys, the number
will flash five times. The test set will not begin transmitting on a timeslot until
the flashing stops. This allows you to move throughout the timeslots without
interrupting them.
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* in SCAN (F3) Mode, the T3 is in a receive mode only. The test set
searches all timeslots for an on-hook to off-hook transition. When it
finds this transition, it locks on that timesiot and waits for the digits.
The SunSet will notify the user with the message, Incoming call on
Channel 01 (as appropriate). The user may then accept or reject this
call.

5) Rx CHNL
This slot assigns the receive channel
Options: NEXT (F1), PREVIUS (F2), SCAN (F3)

* If the transmit and receive channels are the same, changing the Tx
channel will automatically change the receive channel.

* It you woutld like these channels to be different, use the (F1) or (F2) keys
to select a channe! here

6) Rx ABCD

e This line shows the received signalling bits; it is for viewing only.

8.5 NOISE MEASUREMENT
Refer to Figure 8.5.A, and use this procedure:

1) In the VOICE FREQ FUNCTIONS menu, cursor down o the NOISE
MEASUREMENT menu item and press ENTER.

2) MEASURE
Press a function key to begin one of four noise measurements
Options: Signal to Noise (F1 $/N), C-Message (F2 C-MESG), 3 kHz flat {F3
3K-FLAT), C-Notch (F4 C-NOTCH),

* Note that after the function key is pressed, the selected measurement
will start.

¢ You may change the noise measurement at any time by choosing a
ditferent F-key.

* Measurement results previously made will not be erased. Only the
measurement result for the current measurement type will be up-
dated regularly.
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3) RX CHNL
Select the channel you wish to perform measurements on at the RX
CHNL fine,

* Use the NEXT (F1} and PREVIUS (F2) keys to change the channel.

4) After your desired measurement results are complete, press ESCAPE to
return to the VOICE FREQ FUNCTIONS menu.

12:44:5¢
NOISE MEASUREMENT

MEASURE : 3K-FLAT

RESULTS
Signal to Noise: dB
Noise C-Message: dBrnC
Neige 3K-Flat : 71i.6 dBRrn

Noigse C-Notch dBrn

S/N C~-MESG 3K~FLAT C-NOTCH

Figure 8.5.A Noise Measurement

8.6 MF/DTMF/DP ANALYSIS

The SW322 MF/DTMF/DP Dialing, Decoding, and Analysis option allows
the test set to decode and analyze MF, DTMF and DP tones.

Use the following procedure:

1) Inthe VOICE FREQ FUNCTIONS menu, cursor down to the ME/DTMF/DP
ANALYSIS item and press ENTER.
* Youmay press ENTER again at any time to start an analysis, or youmay
continue with the setup.

2) AUTO SCAN
Options: YES (F1) or NO (F2)
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* You can enable the AUTO SCAN by cheosing YES (F1).

» When in scan mode, the T3 will rapidly scan all 24 receive channels
for any channel that goes from the on-hook to off-hook state.

* When itfinds a channei going off-hook, itwilllock onto that channel and
walit for digits to be transmitted.

» {fyou select NG (F2), you must enter the transmit and receive timeslots
below. In this mode, the T3 will analyze only on the selected receive
channel.

3) TxSPRVN
Select the supervision start sequence
Options: ON/OFF (F1), ON/WINK (F2), MANUAL (F3)

* Choose ONJOFF (F1) if you want to transmit an initial supervision state
of on-hook. When the test set receives an off-hook condition on the
selected receive channel, it will transmit an off-hook in response.

» Choose ON/WINK (F2} if you want to transmit an initial supervision
state of on-hook. When the test set receives an off-hook condition on
the selected receive channel, it will transmit a wink in response.

* Choose MANUAL (F3)if youwantto transmit an initial supervision state
of on-hook, then control the supervision manually using the F-keys.

a) Press enter, and the SunSet will begin to scan for the first available
channel changing from its initial on-hook to an off-hook state. The
test set will dispiay the received supervision and channel number

Note: In DP decoding, the line must initially be in an off-hook state,
s0 you wili nof have access to the TX SuPerViSioN item.

4) XMT CHAN
Select the transmit channel

¢ Use the NEXT (FF1) and PREVIUS (F2) keys to make the selection

5} RCV CHAN
Select the receive channel

» Use the NEXT (F1) and PREVIUS (F2) keys to make the selection

6) Press ENTER to starirecelving the digits. The MF, DTMF or DP digits will
be displayed as they are received. Up to 40 digits can be displayed,
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exceptforinthe DF mode, where up to ten digits may be displayed. See
Figure 8.6.A for a sampie screen.

7)Press F1t0 ANALYSE your results. The SunSet will stop receiving digits,
and begin {c analyze the received digits. You will enter the ANALYSIS
screen when the test sethas completed ANALYZING. See Figure 8.6.8
for a sample screen,

07:20:34
DTMF /MF /DP ANALYSIS
DIAL TYPE : DTMF
CHANNEL : 01
RX AB : 11 OFFHOOX
TX AB : 000 ON~HOOK
RxDIGIT:
4083638000
ANALYZE SCAN

Figure 8.6.A DTMF/MF/DP Analysis, DTMF sample
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07:24:08

DTMF /MF/DP ANALYSIS

DIGIT-1 : 4 INTD:-——-ms
H/%L Hz 1209/ 0767 PERD:0101ms
dbm-6.4/-4.6 TWST:+1.8
DIGIT-2 : O INTD:0099%ms
E/L Hz 1336/ 0944 PERD:0101nms
dbm-6.4/-4.5 TWST:+1.9
DIGIT-2 : B INTD:0099ms
H/L Hz 1336/ 0852 PERD: 01 01lms
dbm~6.4/-4.6 TWST:+1.8

PAGE-UP PAGE-DN

Figure 8.6.B DTMF Analysis

The first screen shows information on the first three digits (4, 0, 8).
* Use the PAGE-DN (F2) key to view the other digits.

The following information is provided for each digit:
* The High (H) and Low (L) frequencies in Hz and dBm
* The interdigit period (INTD) in microseconds. Note that there is no
INTD for the first digit.
» The dial period (PERD)
* The twist (TWST), which is the difference in level between two
frequencies.

8) To begin a new Decode and Analysis session, escape and then reenter
the MF/DTME/DP ANALYSIS menuitem. Use PRN SCRNto printthe test
results if desired.

9) Press ESCAPE to return o the VOICE FREQ FUNCTIONS MENU,
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9.0 Using CSU/NI EMULATION

CSU/NI EMULATION gives you a simple, haif-duplex emulation of a
CSU or an Ni. With this capabiiity, you can unplug the CSU or Nl and insert
the SunSet T3 in its place. The emulation screen gives you :

* a pictorial explanation of the circuit status,

* measurement resulis,

» configuration commands to perform loopbacks

Finally, while in this mode, the test set will respond to CSU and Nl loop
up/down codes. Referto Figure 8.A. Please note this function only applies
to the DS1 mode.

02:59:33

ET-000:00:00

LBKT- 004:00

BPV ~ O
FBE - 0
QoF - 0
CRCS~- &
RMTCMD - NONE ES -0
LOCCMD -|{RESET | SES - 0
TYPE - C€SU UAS - 0

RESET LLPBK PLPBK

Figure 9.A CSU/N! Emulation

Use this procedure:

- 1) Configure the SET UP INTERFACE menu as:
TEST MODE: DS1
FRAME: as appropriate
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: as appropriate
TxLBO: as appropriate
TxCLK: N/A
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a) Press ENTER when your settings are correct.
23 ENTER the CSU/MNI EMULATION meny,
3} Plug the cords into the test set and the circuit under test.

4) Set the test set up for either Ni emulation or CSU emulation.
* Use the Down Arrow to access the TYPE item, then select CSU (F1)
or Ni (F2).

5) Observe the circuit error counts and also see if a remote loopback
command is being received. Note that the framing of the remote
loopback command must be the same as the framing selected in the
SET UP INTERFACE menu.

6) If desired, operate any of the local commands as follows:

* RESET (F1) resets the test set to a through mode.

» LI PBK (F2) operates aline loophack. Aline loopback regenerates the
signal but does not reframe the signal. Hence, BPVs and frame
errors will pass through the line loopback unchanged. Oncethe line
loopback has been invoked, the LLPBK command will be replaced
with the UNLLB (F2) command. In this case, pressing F2 will undo
the loopback.

* PLPBK (F3) operates a payload loopback. A payload loopback
regenerates the signal, and also reframes and recodes the signal.
Hence, BPVs and frame errors will be efiminated as they pass
through the payload loopback. Once the payload loopback has
beeninvoked, the PLPBK command will be replaced with the UNPLB
(F3) command. In this case, pressing F3 will undo the loopback.

7)Whenyou are finished with the session, press ESCAPE and you will return
to the MAIN MENU. All ioopbacks will be dropped as you exit the
emulation screen, and your SET UP INTERFACE settings will be rein-
stated automatically.
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10.0 Using the DATA LINK CONTROL Menu

The Data Link Control feature applies to the D51 Test Mode, with ESF or
SLC-96 DS1 framing. You will not be able to enter this item if you have
seilected UNFRaMed or SF-D4 as your framing. ESF and $1.C-96 have
differentmenus, screens, and options. Section 10.1 appliesto SLC-96, and
section 10.2 to ESF,

10.1 SLC96 Data Link Control

Choose SLC96 framing in the SET UP INTERFACE menu before pro-
ceeding. Fromthe MAINMENU, enter the DATA LINK CONTROL item and
refer to Figure 10.A. All capabiiities are in conformance with the TR-TSY-
000008 specification,

WARNING: Using the SLC96 send message capability can bring down an
entire SLC system. Be sure you are properly trained before proceeding.
Monitoring the SLC datalink from a MON jack should not cause a problem,
See the Section 7 Applications for additional information.

07:44:12
SLC-96 DATA LINK CONTROL
MONITOR DATA LINK

SEND MESSAGE
VIEW DATA LINK

Figure 10A DATA LINK CONTROL Menu

10.1.1 MONITOR DATA LINK

The [Yata Link Monitor gives you an English-language translation of the
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information in the SL.C data link. Refer to Figure 10.1.A.

05:34:42
DATA LINK MONITOR SLC~96

MODE : [WP1] A-FELP: CLR
MAJOR : ALM B-FELP: CLR
MINOR : CLR C-FELF: CLR
POWER : CLR D-FELP: CLR
A SHLF: CLR P-FELE: CLR
B SHLF: CLRE M1 : CIR

C SHLF: CLR M2 : CLR

D SHLF: CLR M3 : CLR
PROTECT LINE SW : IDLE

C BITS: 11111111111

PAUSE

Figure 10.1.A Data Link Monitor SLC-96

Here is a detailed description of each of the items:

MODE

There are three kinds of data link modes specified in TR-TSY-000008,
NOTE, WP1B, and WP 1. The mode will show as the NOTE, which indicates
the 16-bit format of either the NOTE or the WP1B card. Alternatively, the
mode can be indicated as the WP1, a 13-bit format.

MAJOR
A major alarm on the data link will be indicated here.

MINOR
A minor alarm on the data link wili be indicated here.

POWER
A power alarm will be indicated here.

A SHLF
An A-shelf alarm will be indicated here.

R SHLF
An B -shelf alarm will be indicated here.
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C SHLF
An C-shelf alarm will be indicated here.

D SHLF
An D-shelf alarm will be indicated here.

PROTECT LINE SW
The switch-lo-protection line switch message is shown here.

C BITS
The 11 C-Bits are displayed here.

A-FELP
An A digroup far end loop will be indicated here.

B-FELP
A B digroup far end loop will be indicated here.

C-FELP
A C digroup far end loop will be indicated here.

D-FELP
A D digroup far end loop will be indicated here.

P-FELP
A Protection digroup far end loop will be indicated here.

M-BITS
The three M bits are displayed here.

10.1.2 SEND MESSAGE

This item provides you with an English-language table of iterns that you
may send on the SLC-96 data link. Before entering this menu, make sure
you have a TERM setting for your RECVR configuration in the SET UP
INTERFACE and have both your transmit and receive cords plugged into
the circuit and the test set. See the applications section for diagrams on how
o piug in the test set. Refer to Figure 10.1.B.
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06:44:12
SLC-96 SEND MESSAGE

MODE  :
MAJOR : CVR  A-FELP: CLR
MINOR : CLR B-FELP: CLR
POWER : CLR C~-FELP: CLR
SHLF: CLR D-FELP: CLR
SHLF: CLR P-FELP: CLR
: CLR 5-BITS: 1111
SHLF: CLR  M-BITS: 111
BITS: 11111111111

NoUaomw
4]
o
)
ke

NOTE WPl WPLR SEND

Figure 10.1.B SLC-96 Send Message

Here is an explanation of the screen items:

MODE

This selection allows you to control what SLC-96 element the test sat will
emulate as it sends the SLC-96 message. The three choices are NOTE,
WP1, and WP1B,

MAJOR, MINOR, POWER, A SHLF, B SHLF, C SHLF, D SHLF
These categories allow you o set the desired alarm message.

A-FELP, B-FELP, C-FELP, D-FELP, P-FELP
These categories allow you to set a far-end loop or indicate the existence
of a far-end loop.

S-BITS, M-BITS, C-BITS
These categoeries allow you to directly enter these SLC data link bits that are
not otherwise defined.

SEND

This F4 key function allows you to send the message at any time. Alterna-
tively, you may send a message by pressing the ENTER key. Note that no
message is sent until you press either SEND or ENTER. This allows you to
edit your message to your liking, and only send it when it is exactly the way
you wish. Once you send it, it will continue to be sent until you change it.
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10.1.3 VIEW DATA LINK

This menu item allows you to view a live SLC-96 data link. The bits are
arranged according to their place in the SLC-96 data link. This screen may
be useful for those applications that do not follow TR-TSY-000008. Refer to
Figure 00.1.C.

06:44:12
SLC~96 VIEW DATA LINK
PAGE :01
DLF Cwwmmm———— CsssM-MAAS--8s

001 13111]1311311110101110111111%1
002 11112111111106101131011111%
003 111111331111061611106111111
004 131131113131101011310011111
005 111311311231111010¢11310111111
006 111311131311101011301113111
007 111311111116101131061113111
008 111%11111110101110111111

PAGE-UP PAGE-DN PAUSE

Figure 10.1.C View data link- SLC96

10.2 Using the DATA LINK CONTROL (ESF)

ESF DATA LINK CONTROL is provided when you have chosen ESF
framing in the SET UP INTERFACE menu. See Figure 10.2.A.
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06:44:12

EBSF DATA LINK CONTROL

[MoNITOR T1.403 PruM |
MONITOR T1.403 BOM .
SEND T1.403 PRM R
SEND T1.403 BOM

Figure 10.2.A ESF Data Link Control

10.2.1 MONITOR T11.403 PRM

The MONITOR T1.403 PRM allows you to view the Performance Report
Message (PRM) as reported on the ESF datalink. This gives you real-time
end-to-end performance information, even when the circuit is in service.
This screen also keeps a record of how many seconds any payload
loopback messages and vellow alarm messages appeared. The screen
shows how much total time has elapsed since you began to moenitor the
data link, as well as how much time a valid T1.403 data link message was
received. Refer to Figure 10.2.B.

4-146 SunSet T3 g Version 2.64

www.valuetronics.com



www.valuetronics.com

06:44:12

DATA LINK MONITOR
T1.403 PRM

ELAFS TIME - 000:02:22
DETEC TIME - 000:00:90¢C

CRC-1 - 0 C=<5 - 0
C=<i0 - 0 C=<]00~ 0
C=<319- 0 C=»320- 0
SEFE - 0 FSBEE - 0
BPV -0 SLIP - O
PLBsec~ § YELsec~

RESTART HCOLDSCR

Figure 10.2.B Data Link Monitor T1.403 PRM

Here are what each of the items mean:

ELAPS TIME
This is the total amount of time which has passed since the data link began
to be monitored.

DETEC TIME
This is the total amount of time the set has detected valid data link
messages during the time that the set has been monitoring the data link.

CRC-1
This is the number of seconds during which exactly 1 CRC-6 error was
reported.

C=<b
This is the number of seconds during which 2 to 5 CRC-6 errors were
reportad.

C=<10
This is the number of seconds during which 6 to 10 CRC-6 errors were
reported.

C=<100
This is the number of seconds during which 11 to 100 CRC-6 errors were
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reported.

C=<319
This is-the number of seconds during which 101 to 319 CRC-6 errors were
reported.’

C=320
This is the number of seconds during which 320 or more CRC-6 errors were
reported.

SEFE

This is the number of severely errored frarming events reported.
FSBEE

This is the number of frame synchronization bit error events reported.

BPY
This is the number of seconds in which at least one bipolar violation
occurred were reporied.

SLIP
This is the number of seconds during which at least one frame slip
occurred.

PLBsec
This is the number of seconds in which the device is looped back.

YElLsec
This is the number of seconds in which at least cne yellow alarm messages
were received

PAUSE
The PAUSE (F1) key aliows you to pause the measurement so that no
results are recorded again until you press the RESUME (F1) key.

RESTART
The RESTART {F1) key allows you to start the measurement over again.

HOLDSCR

The HOLDSCR (F2) key stops the screen from updating while you look at
it. The measurement continues the background in the background. You
can let the screen update again by pressing the CONTINU (F2) key.

4-148 SunSet T3Q\fersion 2,64

www.valuetronics.com



www.valuetronics.com

10.2.2 MONITOR T1.403 BOM

Refer 1o Figure 10.2.C.

06:44:12
VIEW DATA LINK T1.403 BOM
RECEIVE STATUS: MESSAGE

LAST MESSAGE:C0001000111111311
{left most bit received lst}

Current : 0000000011311111
ist last:
2nd last:
3rd last:
4th last:

Figure 10.2.C Meonitor T1.403 BOM

This screen displays the message the test sat receives over the data
link. The receive status fine shows MESSAGE if the test set is currently
receiving a message on the datalink, The bits in the message will be
displayed under the LAST MESSAGE line. If the set is not receiving a
message, the RECEIVE STATUS line will say IDLE, and the bits of the last
message that was received will be displayed under the LAST MESSAGE
line.

10.2.3 SEND T1.403 PRM

You can configure the test set tc send the T1.403 Performance Report
Message by entering this menu item. In this mode, the test set will
broadcast the message on the TX jack according to the quality of the
received signal on the RX jack. It will display for you a count of all of the
various errors which have been recorded and transmitied since you
entered the screen. The test set sends this message continuously until you
ESCAPE from this menu. Refer to Figure 10.2.D.
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06:44:12

DATA LINK TRANSMIT
T1.403 PRM

ELAPS TIME - 000:02:22

CRC~1 - 0 Cz=<l « 0
Cw<l0 =~ 0 C=<100~ 0
Cwm<319~ 0 C=>320~ 0
SEFE -~ 0O FSBEE - ©
BrV -0 SLiP - B
PLBsec- 0 YELsec~ 0

Figure 10.2.D0 Data Link Transmit

10.2.4 SEND T1.403 BOM

You can also send a data link Bit Oriented Message. Figure 10.2.E
shows an example.

NOTE for ESF NIU LOOPBACKS

You can use this function to loopback a far-end NIU from the customer
premises side of the near end NIU. Set the message to NLPK-UP. Set
the repetition to 7 times. 7 repetitions will allow the far end NIU to loop
up without letting the signal last long enough to loop up the near end.
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06:44:12

DATA LINK SEND MESSAGE
ESF - T1.403

MESSAGE -~ 00000000111111311
REPETITION - CONTINU

YEL-ALM PLPK~UP PLPX-DN more

Figure 10.2.E Data Link Send Message

In this screen you select a message to send, and specify the number of

times it is sent. Use this procedure:

1) Select the desired message. You can do this by using the F-keys for

predefined messages or by typing in the desired bit states. If you type
in the message, move your cursor to the desired position and enter the
1s and Os directly from the keypad using the SHIFT-lock key. You are
only allowed to move the cursor between the 10th and 15th bits of the
message. The rest of the 16-bit message is fixed.

Here is what each of the predefined messages does:

YEL-ALM sends the ESF datalink yellow alarm

PLPK-UP sends the CSU payload loop up command.
PLPK-DN sends the CSU payload loop down command.
LEPK-UP sends the CSU line loop up command.
LLPK-DN sends the CSU line loop down command.
NLPK-UP sends the NIU loop up command.

NLPK-DN sends the NIU loop down command.

2} When you have selected your MESSAGE, cursor down to the REPETI-

TION item. If you would like to send the message continuously, choose
CONTINU (F2). | f you would like to send the message for an exact
number of repetitions, choose NUMBER (F1), then press and release
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the SHIFT-lock key, and type in the number of repetitions you desire
between 02 and 99.

3) Press the ENTER key 10 begin transmitting the pattern on the datalink. If
you chose CONTINU for the number of repetitions, the message will be
sent continuously while you are inthe DATA LINK CONTROL ESF menu.
Exiting the menu or moving into a sub-menu will cause the message to
stop being sent.

10.3 DS3 FEAC CHANNEL

In the DS3 test mode, selecting the DATA LINK CONTROL menu gives
you access to the D53 FEAC CHANNEL menu. You must be using C-BIT
framing in order to access this item. Refer to Figure 10.3 A.

17:16:17
D&3 FEAC CHANNEL

[ MONITOR D&3 FEACI

SEND DS3 FEAC

Figure 10.3.A DS3 FEAC CHANNEL

10.3.1 MONITOR DS3 FEAC

The Monitor DS3 FEAC item allows you to view the current and past
messages appearing on the DS3 FEAC datalink. Refer to Figure 10.3.B.

4-152 SunSet T3 Q Version 2.64

www.valuetronics.com



www.valuetronics.com

17:16:17
MONITOR DS3 FEAC
RECEIVE STATUS : MESSAGE

LAST MESSAGE ’
{ieft most bit received 1st)

Current : 111111110 0Q0000C
1st last : 113111110 100100
2nd last : 1131111110 000000
3rd last : 111111130 100100
4th iast : 1111111310 000000

COQOO

Figure 10.3.B Monitor D83 FEAC

10.3.2 SEND DS3 FEAC

The SEND D83 FEAC allows you to fransmit messages across the DS3
FEAC datalink.

The third C-bit in subframe 1 is used as the Far-End Alarm and Control
(FEAC) Channel, where alarm or status information from the far end terminal
can be sent back to the near end terminal. A simple repeating, 16-bit code
word, of the form

TT11 11 TTOXKXXXXO

where X can be a 0 or a 1 with the left-most bit transmitted first, can be
used io indicate one of several possible alarms or status conditions. When
no alarms or status condition are being transmitted, the FEAC channelis set
to all ones.

¢ The X-bit can be set to 0 or 1, by selecting the required bit to be
changed, and pressing the shift key which enables you to enter a0
ora tinthat position. Repeat this procedure for the required number
of bit changes, then depress the SHIFT key. This enables you to
again use the arrow keys.

¢ The REPETITION option can be selected as NUMBER in which case
a number of repetitions is selected by pressing the SHIFT key and
entering the required number of repetitions from the keypad. Press
the SHIFT key again when your entry is complete. This option can
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also be selected as CONTINU, for continuous sending of the
selected DS3 FEAC.

11.0 DS3 C-BIT MONITOR

The DS3 C-BIT Monitor screen allows you to observe the C-bits being
received in subframes 1-7 of the DS3 signal. You must be using C-bit
framing to access the feature. See Figure 11.A.

04:56:21

DS3 C-BIT MONITOR

1 C2 C3
Subframe 1 1 1 1
Subframe 2 i 1 1
Subframe 3 0 0 0
Subframe 4 1 1 1
Subframe 5 1 1 1
Subframe 6 1 1 1
Subframe 7 i 1 1

Figure 11.A C-bit Monitor screen
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1.0 T1 Applications

1.1 Accepta New T1 Span
Here is a procedure for accepting a new T1 span. Refer to Figure 1.1.A.

WARNING: Verify that the span is not in service. This acceptance test will
disrupt service.

1) Find out what kind of loopback device is installed at the end of the span,
and what loopback codes operate i,

2} Switch on the test set. From the MAIN MENU, ENTER the SET UP
INTERFACE item.

3) Using the F1 key, select DS1 for the TEST MODE.

4) Configure the screen settings for:
FRAME: as specified by your span design
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: as specified by your span design
TxLBO: 0dB
TxCLK: INTERN

a) When your settings are correct, press ENTER.

5) Connect the test set to the circuit as shown in Figure 1.1.A. Press the
HISTORY key to acknowledge the blinking history lights and turn them
off.

8) Move the cursor to the LOOP BACK CONTROL item and press ENTER.
a) With the curser on DS1 LOOPBACK, press ENTER.
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7} Select the MODE item last. For SF-D4 or SL.C-96 framing, use these
settings:
MODE: LOOP-UP
TYPE: IN-BAND
CODE: as appropriate

For ESF framing, use these settings:
MODE: 1L.OOP-UP
TYPE: ESF-DL
CODE: as appropriate (LINE and PAYLOAD are used with CSU
loopbacks and NETWORK is used with an NIU lcopback). Refer
to Chapter 5 for a detailed description of each of these iterns.

As soon as you select the MODE, the looping will begin. You will see a
“LOOPING UP .. " message followed by a "LOOP UP SUCCEEDED”
message. if the test set detects a loopback which is already in place,
then it will warn you with a *PREEXISTING LOOP ONLY" message.

8) Press ESCAPE until you arrive at the MAIN MENU.
a} Enter the SEND TEST PATTERN item.
b} Using the arrow keys, select the test pattern you wish to send.

9} From the MAIN MENU, enter MEASUREMENT RESULTS.
a)Pressthe RESTART (F3) key to restart the testing. Verify that the span
performs to your company’s requirements for the service delivered.
Refer to Chapter 5 for a detailed description of each of the screen
items.

10) When your testing is complete, ESCAPE to the MAIN MENU and ENTER
the LOOP BACK CONTROL item,

a) ENTER the DS1 LOOPBACK item. Use the same screen settings you
used above, but specify LOOP-DN. Your previous screen settings
will remain intact.

b} Verify that the LOOP DOWN SUCCEEDED message is displayed.

11) Unplug the test set from the circuit.
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1.2 Monitor an In-service Circuit

Here s the simplest procedure for monitoring a circuit which is in-service.

1) This test may be performed while the circuit is carrying live customer
traffic.

2) Switch on the test set.

3) ENTER the SET UP INTERFACE menu. Select either DS1 (F1), DS3 (F2)
or ChanD$3 (F3) for the TEST MODE.

For a DS1 circuit, configure these settings and refer to Figure 1.2.A;
TSTSG: PATRN
RATE: 1.544M
RECVR: DSXMON

For a D83 cireuit, configure these settings and refer to Figure 1.2.B:
TSTSG: PATRN
RxLVL: LOW

For a channelized DS3 circuit (DS1 framing preserved within the DS3
signal), configure these settings and refer to Figure 1.2.B:

D83/1 CNFG: 3Rx/3Tx

RxLVL: LOW

RxCH: as appropriate

TSTSG: PATRN

RATE: 1.544M

4) Connect your test set to the circuit as shown.
a) Press the AUTO key to have the test set configure the remaining
screen sattings for you.
b} Press the ENTER key to go o the main menu.
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Figure 1.2.A Monitoring an In-service DS1 circuit
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5) Examine the LEDs and the GRAPHIC screen for information about your
circuit,

The PULSES LED should belit green, and a valid framing type should
be it up as green. A sieady ERRORS light will tell yous the circuit is
working, but it is experiencing trouble. Ared PULSES or framing LED is
an indication of severe problems. A YEL ALM indication will show a -
problem on the other side of the circuit, AlS may indicate a trouble
condition, where a network element transmitting to the test set has lost
its incoming signal, and has replaced it with the AIS signal.
 The GRAPHIC screen will show what kind of pattern, if any, is being
received by the test set and will graphically reinforce your SET UP
INTERFACE configuration.

If you are performing channelized D$3 testing (ChanDS3), remem-
ber that the test set's DS1 LEDs relate only to the single DS1 under test,

if you need additional information proceed to step 6. Otherwise,

_disconnect your test set frorn the circuit.
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6) ESCAPE to the MAIN MENU. ENTER the MEASUREMENT RESULTS
itern. Verify that the span performs to your company's requirements for
the service delivered. If necessary, see Chapter 5 regarding Measure-
meni Definitions and Usage.

7) Disconnect your test set from the circuit.

1.3 Loop back a CSU or Nion a T1 Line

Here is a procedure for looping back a CSU and Nl ona T1 line. The setup
is illustrated in Figure 1.1 A,

1) Verify the span is not in service. Looping back a device on the span will
disrupt service.

2} Switch on the test set.

3} ENTER the SET UP INTERFACE menu. Select DS1 (F1) for the TEST
MODE. Configure the screen settings for:
FRAME: as specified by the span design
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: as specified by the span design
TxLBO: 0 4B
TxXCLK: INTERN

a) Press ENTER when all of your settings are correct.

4) Connect the test set to the circuit as shown in Figure 1.3.A. Press the
HISTORY key to acknowledge the blinking history lights, and turn them
off.

5} ENTER the LOOP BACK CONTROL menu
a) ENTER the DS1 LOOPBACK item.
b) Use the Down Arrow to access the TYPE.

For SF-D4 framing, use these screen settings:
TYPE: IN-BAND
CODE: Nl or CSU, as appropriate
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usage.

5)When you are finished, release the Ioopback, and disconnect the test set
from the circuit.

1.5 Verify Proper B8ZS/AMI Optioning on a T1 Line

A common faultin new circuits is a B8ZS/AMI optioning mismatch in one or
more network elements. This procedure will help you determine if this
problem exists in your circuit.

1} Set up the test set and circuit as shown in Section 1.1,

a) Remember {0 repeat this procedure for each direction of the circuit.

b) Make sure the test set’s line CODE is set to the same fine coding as
is supposed o be present on the circuit.

¢) Get the circuit looped up and ready for testing.

2) Transmit an all 1s signal, and an alternating 1s and Os signal. Verify that
there are no errors with any of these signals. If there are any errors, then
you have problems that are not associated with an BBZS/AMI mismatch.

3) Transmit a 3-in-24 signal. If any equipment in the line has optioning that
disagrees with the test set, you will see a loss of synch or excessive
arrors.

4} Verify the diagnosis by transmitting QRS. QRS will alsc cause errors
when there is an AMI/B8ZS mismatch on the fine.

5) In the setup of Section 1.1, the customer's T1 terminating equipment is
isolated from the circuit. Thus, if the customer's equipment has the
optioning probtem, the previous procedure will not expose it while the
circuit is tooped up.

Iif the circuit tests fine while looped up, but faiis when looped down,
check if the line code being received in one direction is not the same as
the line code being received in the other direction. If it isn't, the
customer's equipment may be at fauit, If the problem still isn't evident
from the central office, then a trip o the customer's premises may be
required.
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8) Disconnect your test set from the circuit.

1.6 Checking for Frame Slips and Frequency Synch

Frequency synchronization can be a problem when:
» the customer purchases a channelized T1 circuit
* the customer’s circuit passes through a synchronous network ele-
ment, such as a switch, PBX or a digital cross-connect systemn
* the T1 circuit passes through more than one carrier

Frequency synchronization problems result in frame slips, a major source
of service impairment, Referring to Figure 1.6.A, use this procedure to
identify frequency synchronization probiems:

1) Obtain a reference frequency source. This can be the other side of the
customer’s circuit or it can be a 1.544 Mbps reference signai that is
traceable to a stratum 1 level clock.

2} This test may be performed while the span is carrying live customer
traffic.

3) Switch on the test set.

4) ENTER the SET UP INTERFACE menu. Using the F1 key, select DS1 for
the TEST MODE.
Use the following screen settings:
TSTSG: PATRN
RATE: 1.544M
RECVR: DSXMON
TxCLK: EXTERN
(We will AUTO configure the remaining screen settings below).

a) Press the ENTER key when all of the settings are as desired.
5) Plug the reference T1 signal into the DS1 EXT CLK jack.

6) Connectthe DS1 RXjack into your circuit's DSX MON jack, or other MON
jack.
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7) Press the AUTO key to have the test set synchronize onio the T1 line's
framing. coding and test patiern {if applicable).

8) ENTER the MEASUREMENT RESULTS menu.

9) Press the PAGE-DN (F2) key three times to view the screen containing
the frequency information. You can ses if there is a problem because
the +WDR or -WDR will be counting up. If the WDR measurement is 0,
or does not increment, then there is no frequency difference between
your two freguency sources.

10) If you are using an external reference source, be sure to check both
sides of your circuit. If you have used one side of the circuit as your
reference, and the other side as the tested signal, then you are done.

11) Disconnect your test set from the circuit.

1.7 Measuring Signal Level

You can measure signal level while performing one of the other tests, or
you can measure signal level just by itself.

At a DSX, the level should be between 2.7 and 3.3 volis, as measured
from the D31 OUT jack.

At a repeater housing, the voliage should generally be between 2.4 and
3.3 voits on either of the repeater outputs. The loss at the repeater inputs
should generaily be between 10 dB and 35 dB.

The signal strength at the incoming side of an office repeater bay CSU,
or Ni should be from 0 dB to -15 dB.

It there is a signal on the OUT jack, use the setup shown in Figure 1.1.A
to measure the level. Otherwise, use the setup shown in Figure 1.1.A. Here
is a procedure for measuring the signal level:

1) Choose what kind of access mode you want to use. You can make this
measurement in TERM, DSXMON, and BRIDGE modes. TERM and
BRIDGE provide the most accurate results, but DSXMON may be the
most convenient for your circuit under test. TERM also will disrupt
service. The BRIDGE measurement may be degraded by a low-quality
termination at the network efement terminating the T1 line. A DSXMON
measurement should generally show a result of about -20 dB.
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Figure 1.7.A Measuring Signal Level

The rest of this procedure will use the TERM mode for illustrative
purposes. Verify that the span is not in service. Using the TERM mode will
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disrupt service,

2) Switch on the test set. ENTER the SET UP INTERFACE item. Select DS1
(F1) for the TEST MODE. Configure the settings for;
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM

Press ENTER to return to the MAIN MENU.,
3} Connect the test set to the circuit as shown in Figure 1.7.A.

a) Press the AUTO key to automatically configure the test set for your
circuit under test.

4) ENTER the MEASUREMENT RESULTS itern.

a) Page through the screens of results until you can view the signal
levels. Separate readings are given for the positive and negative
signals so you can get more accurate information on a faulty
regenerator.

5) When you are done, disconnect your test set from the circuit.

1.8 Running a Timed Test

Many network tests require the use of an exact time period such as 15
minutes, 1 hour, or 24 hours over which 1o conduct a test. In this section you
will set up the timer for one of these tests. Use the following procedure:

1) Switch on the test set.
2) Enter OTHER FEATURES, TEST PARAMETERS.

3) The cursor will appear at the MEAS DURATION item. Select the F1 key
to run a TIMED test. Press and release the SHIFT-lock key. A SHIFT
indicator will appear in the upper left-hand corner of the screen.

4) Type in the desired test time. The time is given in (hours:minutes).
Acceptable values range from 000:01 to 999:59. After you have set the
test time, press and release the SHIFT-lock key. The SHIFT indicator will
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disappear. Press the ENTER key. Now ESCAPE to the MAIN MENU.

5} Use the desired procedure from Section 1.1 or 1.2 as the basis for your
timed test. When you enter the MEASUREMENT RESULTS menu, you
will observe that the RT (Remaining Time) indicator at the top of the
screen counts down.

1.9 Check the DSX Wiring

Occasionally, a miswired DSX can be the source of a circuit problem. Use
the foliowing procedure to verify that the DSX has been wired correctly.

WARNING: Verify that the span is not in service. This test will disrupt
service.

1} If the DSXis very large, you may need two test sets or a very long cord
for this test. Switch on the test set(s).

2) Foreach testset, ENTER the SET UP INTERFACE menu. SelectDS1 (F1)
for the TEST MODE. Use these settings:
FRAME: as specified by the span design
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: as specified by the span design
TxLBO: 0 dB
TXCLK: INTERN

a) Press ENTER when your settings are correct.
4) Enter the SEND TEST PATTERN menu.

a} Select QRS as the pattern to be transmitted.
b) Press ENTER to return to the MAIN MENU.
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Figure 1.9.A Checking the DSX wiring
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5) Connect the test set to the circuit as shown in Figure 1.9.A. Youmay use
one test set as shown in the diagram, or two test sets if the two pieces
of equipment are not reasonably close togethar, You will need to find
a point on either side of the DSX where you can piug in the test set. This
point could be at test jacks on the network eguipment on either side of
the DSX. You will need to make sure that you have opened the circuit at
each point so that the test set is not bridge-tapped onto the existing
circuit.

a} Press the HISTORY key to acknowledge the blinking history lights
and turn them off.

6} Verify that each test set fights the PAT SYNC LED as green, and that the
ERRORS LEDs are off. This means that the circuit is wired through the
DSX propetly.

7) Configure the ERR INJ key for injecting both LOGIC and BPV errors. This
is setin OTHER FEATURES, ERROR INJECTION from the MAIN MENU.

8) Press the ERR INJ key on one of the test sets.
a) Verify that the ERRORS LED cornes on and then starts to blink on the
other test set.

9} Now repeat the process by pressing the ERR INJ key on the other test
set.

a) Verify that the ERRORS LED comes on, and then starts to blink on the
first test set. This verifies that each direction is properly wired
through the DSX, and the test sets didn’t synch on a QRS source on
another circuit.

10) Repeat the procedure for the other direction of the circuit.

11) Disconnect the test sets from the circuit. Make sure the circuit is
restored to its original condition.

1.10 Observe Network Codes or Channel Data

The SunSet T3 provides alarge screen display, which is useful for analyzing
live circuitdata. Inaddition to a display of the binary data, hexadecimal and
ASClt translations are provided for you at 2 DS1 level. This display can be
used to decode T1 network control codes that are in use, and can also be
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used to verify the contents of DDS channels,

32 pages of D31 data are stored at once so that you can scroll down
through the information and observe changes over time. This number of
pages can aiso teli you whether a T1 network pattern is interleaved with the
framing bit or is overwriiten by the framing bit.

Use this procedure:

1) This test may be performed while the spanis carrying live customer traffic
it a BRIDGE or DSXMON access mode is used, or out-of-service in a
TERM mode for your DS1 circuit.

* This test can also be performed on a DS3 circuit at a DSX-3 access
point, however, only 8 bits of data are available for viewing,

2) Switch on the iest set.

3) Enter the SET UP INTERFACE menu.
a) Select your TEST MODE as D31 (F1).
b) Specify the RECVR as DSXMON or BRIDGE if the circuit is carrying
live traffic.

c) Specify the other settings as desired, or press the AUTO key to have o

the test set automatically configure to the correct framing and line
coding. If the test is out-of-service, and you are using a TERM
setting, configure your other settings as desired.

4) Plug the setinto the circuitas shown in Figure 1.2 A or B for an in-service
measurement. Press the HISTORY key to acknowledge the blinking
history lights and turn them off.

5) Press ENTER to access the MAIN MENU.
a) knter OTHER MEASUREMENTS, VIEW RECEIVED DATA. You will
now be able to view the live channel daita.

6) Review the live data as it is displayed. When the codes that you are
interested in appear, press the PAUSE (F1) key to trap 32 pages of DS1
data or the 8 bits of DS3 data. For the DS1 data, press PAGE-DN (F2) |
to scroll through the screens. Also for the DS1 data, you may use the -
STORE (F4) key to store the received data as a test pattern for later use.

The data is presented asitappearsinthe T1 bit stream and is broken
outinto timeslots for you. Use this table to convert from timeslot number
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to channel number:

Channel Numbering

T/S D3/D4
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 a

10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24

01D
1

13

2

14
3

16

4
16
5
17
€
18

7
12
8
20
9
21

10
22
4
23
12
24

D2
12
13
17

21

15
19
23

I
14

18

22

10
16

20
24
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Channei Numbering - SL.C-96
T/S SHLEA SHLFB SHLFC SHLFD

1 1 25 48 73
2 13 37 61 85
3 2 26 50 74
4 14 38 62 86
8 3 27 51 75
€ 15 39 63 87
7 4 28 52 76
8 16 40 64 88
g 5] 29 53 77
10 17 41 85 89
1 6 30 54 78
12 18 42 66 90
13 7 31 55 79
14 19 43 67 91
15 8 32 56 80
16 20 44 68 92
17 9 33 57 81
18 21 45 69 83
19 10 34 58 82
20 22 46 70 94
21 11 35 59 83
22 23 47 71 95
23 12 36 60 84
24 24 48 T2 96

7) Figure 1.10.A shows an exampie of the ten-bit pattern, 1011 1111 11.

09:59:33
VIEW RECEIVED DATA
PAGE : 01
T/8 BINARY HEX ASCII

0031 1011313l BF (FD) ()
002 11101111 EF (¥FT7) ()
003 111119011 FB (DF) (3
004 11111110 FE (7F) ()
€05 113111111 FF (FF) (1}
808 10111111 RF (FD) ()
007 11301111 EF (¥7) )
608 111110:1 FB (DF) (3

PAUSE PAGE-UP PAGE~DN STORE

Figure 1.10.A Ten-bit Pattern
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8) When you are finished, disconnect your test set from the circuit.

1.11 Monitor a Voice Frequency Channel

Here is a procedure for monitoring a voice frequency channel within a T1
circuit. The setup is #llustrated in Figure 1.11.A.

1) This test may be performed white the span is carrying live customer
traffic.

2) Switch on the test sat.

3) Enter the SET UP INTERFACE menu by pressing the ENTER key. Select

DS1 (F1) for the TEST MODE.
a)Configure the RECVR for DSXMON or BRIDGE, depending on how
you wish to connect to the circuit.  Figure 1.11.A illustrates the

DSXMON setup.
CENTRAL OFFICE
DSX-1
MON
0
gl
10" N @it

CUSTOMER PREMISES

! c

Figure 1.11.A Monitor a Voice Channel

[
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4) Connect your test set 1o the circuit as shown in Figure 1.2 A.

5) Press the AUTO key to have the test set autornatically determine the
framing and line coding present on the received signal.

6) Press ESCAPE to return to the MAIN MENU.

a} ENTER the VOICE FREQ FUNCTIONS menu.

b) ENTER the VF MEASUREMENTS menu.

¢) Select the desired receive and transmit channels using the NEXT (F1)
and PREVIUS (F2) keys. The channel numbers are automatically
converted to a timeslot number for you on D4, ESF, and SLC-96 A-
digroup DS1s. The test set refers to the framing type to make this
conversion for you. if you are using another type of framing, refer to
the channel numbering tables at the end of this section to determine
which timesiot to specify on the test set.

7) Adjust the volume to the desired level by using the VOL UP and VOL DN
keys.

NOTE: i you are not able to monitor the channel, verify the test set was
able to synchronize on a known framing type. The test set will not
perform the monitor function if framing is unavailable. Pressthe AUTO
key to restart the auto framer if a valid frame pattern is not shown.

8) When you are finished, disconnect your test set from the circuit.
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Channel Numbering

T/ D34
1 1
2 2
3 3
4 4
5 5
6 5]
7 7
8 8
8 9

10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 16

20 20

23 21

22 22

23 23

24 24

D1B
1

13
2

14

3

15

4
16
5
17
53
18

7
18
8
20
9
21

10
22
114
23
12

24

D2

12
13

17
21

15
19
23

11
14

18
22

10
16

2C

24
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Channel Numbering - SLC-96
/S SHLFA SHLFB SHLFC SHLFD

1 1 25 49 73
2 13 37 61 85
3 2 26 50 74
4 14 38 62 86
5 3 27 51 75
6 15 38 63 87
7 4 28 52 76
8 16 40 64 88
9 5 29 53 77
10 17 41 65 89
11 6 30 54 78
12 18 42 66 90
13 7 31 55 79
14 19 43 67 91
15 8 32 56 80
16 20 44 68 92
17 9 33 57 a1
i8 21 45 69 93
19 10 34 58 B2
20 22 46 70 94
21 11 35 59 83
22 23 47 71 95
23 12 36 60 84
24 24 48 72 96

1.12 Simple Talk/Listen

Here is the simplest procedure for talking and listening on a T1 circuit. The
setup is illustrated in Figure 1.12.A. However, instead of having a PBX at
the far end of the circuit, you might have another test set, a loopback, a
switch, channel bank, or other T1 terminating network elerment. Use this
procedure:

1) Verify the span is not in service. This test will disrupt service for the 23
channels that you are not using.

2} Switch on the test set.

3) ENTER the SET UP INTERFACE menu. Configure the TEST MODE for
DS1 by pressing the F1 key.

Set the screen settings fo:
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FRAME: as specified by your span design
TSTSG: PATRN

RATE: 1.544M

RECVR: TERM

CODE: as specified by your span design
TxLBO: 0 dB

TxCLK: INTERN

a) Press ENTER when your settings are correct.

WARNING: it is not possible to perform talkflisten on an unframed
signal. One of the framing LEDs must light green for this procedure to
work,

4} Plug the setinto the circuit as shown in Figure 7.12.A. Pressthe HISTORY
key to acknowledge the bilinking history lights and turn them off.

CENTRAL OFFICE

CUSTOMER PREMISES

Sk

Figure 1.12.A Simple Talk/Listen

5) ENTER the VOICE FREQ FUNCTIONS menu.
a) ENTER the VIF MEASUREMENTS item.
b) Select the receive (listen) and transmit (talk) channels - they are
usually the same channel. You cannowtalk and listen on the channel
you have selected.
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¢) Adjust the volume to the desired level by using the VOL UP and VOL
DN keys.

NOTE : The test set will automatically convert the channel number 1o a
timeslot for you on D4, ESF, and SLC-96 A digroups. For other framing
formats or digroups, refer to the channel numbering tables at the end of
the previous sections to determine which "channel” to specify within the
test set.

8) When you are finished, disconnect the test set from the circuit.

1.13 Advanced Talk/Listen

Use the Simple Talk/Listen procedure as a reference for this procedure.
This procedure lets you use different access modes, signaling, and
additional features.

1} Verify the span is not in service, if you wili be using a disruptive access
mode.

2) Switch on the test set. Enter the SET UP INTERFACE menu. Select DS1
{F1) for the TEST MODE.

3) Configure the TSTSG item for THRU. In the THRU mode, the test set
receives and retransmits the other 23 channels without disruption.
Using the thru mode will cause a momentary hit on the circuit, as you
are plugging into and unplugging from, the circuit. Refer to Figures
1.13.A, B and C for an illustration of how to configure the test set for
connecting to a DSX-1 access point.

Other types of circuit access are possible; however, the DSXMON
setup is preferable, as it provides the shortest circuit disruption.

4) From the MAIN MENU, enter VOICE FREQ FUNCTIONS.
a) Enter the VF MEASUREMENTS item.

5) Selectthe receive (listen) and transmit (talk) channels that you want and
press ENTER. If you need to access a D1D, D2, or SLC-96 digroups B-
D, refer to the timeslot charts in the previous sections. You will now be
able to talk/fiisten on the channel you selected.

Version 2.64
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CENTRAL OFFICE

M13 ‘ 3
MUX [

CUSTOMER PREMISES

g

Figure 1.13.A Advance Talk/Listen

06:13:55
SET UP INTERFACE

TEST MODE : DS1
’ ~ D81 -

FRAME ; [ESFH|
TETSG: THRU
RATE : 1.544M
RECVR: DSXMON
CODE : B8ZS
TxLBO: 0 dB
TXCLK: INTERN

UNFRM SF-D4 ESF SLCS6

Figure 1.13.B  THRU Mode Configuration

6} Plug the test set into the circuit. Refer to Figure 1.13.C for the correct
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order of the connections.

.

DSz DS: DS 4
: DESEXTGLC 1K R TX OB EXTGU

L2 OO el

3 11

Figrure 1.13.C Connecting the cords

WARNING: Be sure to connect the test cords to the circuit in the correct
order. if the connections are not made in the order given in Figure
1.13.C, the circuit may be brought down.

a) Press the HISTORY key to acknowledge the blinking history lights,
and turn them off. Adjust the volume to the desired level by using the
voiume control on the connector panel.

7) fyou need to control supervision on the circuit, enter the supervision bits
you want in order to go off hook, send ringing, or any other state.
a}) Send the bits by pressing the SEND (F4) key or by pressing ON-
HOOK (F1), OFFHOOK (F2) or WINK (F3).
b) View the supervision bits which are returned on this same screen.
Press ESCAPE to exit this screen. You will still be sending the
supervision bits you have set for the remainder of the session.

For your reference, here are many of the common signaling arrange-
ments used on D4 channel banks. TRMT refers to the signaling bits
transmitted by the channel bank equipped with indicated channel card.
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RCV refers to the signaling bits received by the channel bank. * means
that either a 1 or a 0 may appear.

Dial Puise Originating (DPO)
VEnputto OPO TRMT RCY  DPO VF Quiput

AB AB
Loop open 6o "
Loop ciosure L T

0 *  Normalbattery
1 * Beverse battery

Dial Pulse Terminafing (DPT)

VFinputto DPT  TRAMY RCY  DPT VF output
AB AB
Nommalbattey 0 0 * *
Reversebaftery 1 1 * *
* ' 0 . Loopopen
1% Loop closure
2- or 4-wire E&EM
E&M input TRMY RCV  E&M output
AB AR

Mieadgrdoropen( 0
M-lead battery 1 ¢

G * FE-leadopen
1t * Eddord or lcoped

Revertive Pulse Originating (RPO)
VFinputto RPO  TRMT RCV  RPO VF output

A B AB

Leop open o0 -

Loop closure LI
" {0t Nomatbatt no RP
* ' 0 0 Nombatand AP
* * t * Reverse batiery

Revertive Pulse Terminating (RPT)
VFinputto RPT  TRMT RCV RPT VF cutput

AB AB
Nommalbattery 0 0 * *
Reversebattery 1 1 * *

** 0 " lLoopopen

1 Loopclosure

Sleeve Diat Pulse Originating {SDPO)
VE input 1o SDPO TRMT RCV  SDPO VF output
AB AB

Loop open 8 0 " " Nosleeveground
Loop closure 11 7 Sleeve ground

* ' 0 * Nomalbattery

" " 1 " Reverse battery
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Duplex (DX} 2-wire, 900 ohm or 4-wire, 60O chm
Vrinputto DX TRMT RCV DX VF oulput

AB AB
On-hook {idie} co -
Offhook busy}) 1 t * =
Y r 0 Onhook (idie)

* 1 " Ofthook (busy)

Equalized Transmission Only (ETO}, or TO, 4- or 2-wire
VFinputto ETO  TRMT RCV ETO VF output
A B ARB
No signaling T " " " Nosignaling

Foreign Exchange Office End (FX0), Ground Start mode
VEinputto FXD  TRMT RCV  FXO output

AB AB
No tip grouned Tt
Tip ground o - = -
No finging A L
Ringing I
* 9 * Loopopen
*r 1 Loop closure
* * 1 Noring ground
* * * 0 Ringground

Foreign Exchange Office End (FXQ), Loop Start mode
VFinputio FXO  TRMT RCV  FXO output

A B AB

No ringing (U

Ringing o0
' 0 " lcopopen
* ' 1 " Loopclosure

Forgign Exchange Subscriber End (FXS) grd start mode
VEinputte FXS  TRMT RCV  FXS VF output
AB AB
Loopopen,ne 0 1 *
fing ground
Ring ground ¢ 0 1t * notipground

Loopciosure,or 1 1 0 * Tipground
ting ground
o No tip grd, noring
* 0 1 Tipgrd, noringing
Loop open 0 1 @& 0 Tipgrd, ringing
Loop closure 11 ¢ 0 Tipgrd, neringing

Foreign Exchange Subscriber End (FXS), loop start mode
VFinputto FXS  TRMT RCV FXS VF output

AB AB
Loop open g1 " -
Loop closure i1 o

" 1 * 1 Nornnging
Loop apen ¢ 1 " 0 Ringing
Loop closure 1 1 * 0 Noringing
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Pulse Link Repeater (PLR)
VFinputto PLR "TRMT RCV PLR E&M oulpis
AB AB
E-lead open 090
Eleadgrdorioop 1 1
R M-lead grd or open
o M-lead batt or loop

P T Y
L Y

Ringdown (RD) 2-wire, 900 ohm or 4-wire, 600 ohm

Input to RO TRMT RCV  RD output
AB AB
Noringtotrsimp'x1 1 * =
20Hzingtrsimpx0 0t ¥ Noringtolspair
20Hzrngtrsimpxd 1 0 *  ringonirpair
g lead at grd LI B
sqQleadat-48Vdc 0 0 1 * Grdsensrelayto sg
sgleadat-48Vde 1 1 0 * 48Vdctosglead

9 If you need to dial on the circuit, enter the PLACE/RECEIVE CALLS menu.
Select the METHOD, then enter the number you wish to dial.

10) When you are finished, disconnect the test set from the circuit.

1.14 Send a Tone

Here is a procedure for sending a tone:

1) This is an intrusive test. Be sure the T1 line is not carrying traffic, or that
it will be able to withstand the hits this procedure will introduce.

2} Switch on the test set. Enter the SET UP INTERFACE menu. Select DSt
(F1) for the TEST MODE,

3) Cursor down to the TSTSG item. Select either:

¢ PATRN: In the PATRN mode, the test set sends the tone on the
selected channel, and fills the other 23 channels with an idle
cede. The received signal is terminated at the set, and is not
retransmitied. Refer to Section 7.1 and Figure 7.1A for assistance
in setting up this mode.

* THRU: Inthe THRU mode, the test set sends a tone on the selected
channel, it receives and retransmits the other 23 channgls
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without disruption. Using the THRU mode will cause a momentary
hit on the circuit when the test set is plugged in, and when it is
unplugged.

43 Select your RECVR configuration:

* TERM is used to terminate the line in a 100 ohm resgistance, and is
generally used in out-oi-service testing.

¢ DSXMON is used when you have 20 dB of protected monitor isolation
resistance built into your DSX patch panel.

* BRIDGE is used when you are clipping directly onto the tip and ring
of your T1 line. :

a) Press ENTER when your setting is correct.

5) Once your access mode has been chosen, plug the circuit into the test
set.
a) Press the HISTORY key to acknowledge the blinking history lights,
and turn them off.

6) Move the cursor down to the VOICE FREQ FUNCTIONS item and press
ENTER,
a) kEnter the VF MEASUREMENTS item.
D) Use the NEXT (F1) or PREVIUS {(F2) to set up the receive and transmit
channels 1o the correct number.
¢) Move the cursor to the INSERT TYPE menu item, and press TONE
{F2).

7y Move the cursor to TONE FREQ and select the desired frequency, using
the more (F4) key to display additional alternatives. Selectone of these,
or enter in your frequency directly from the keypad, using the SHIFT-lock
key. If you typed a value in from the keypad, press ENTER to begin
sending the tone at your desired frequency.

8} Move the cursor to the TONE LEVEL item and select the desired level,
either 0 dBm(F2), -13dBm(F3), or enter avalue directly fromthe keypad
using the MINUS (F1) and the SHIFT-lock keys. If you typed a value in
fromthe keypad, press ENTER to begin sending your tone at the desired
level.
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9) When you are finished, disconnect your test set from the circuit.

1.15 Fractional T1 Testing
1.15.1 Fractional T1 Circuits

Fractional T1 circuits are circuits of data rate nx56 kbps or nx64 kbps,
where n can be anywhere from 1 to 24 channels. N channeis of the T1 line
are dedicated to the fractional T1 circuit, and the remaining channels of the
T1 line are either filled with an idle code or other revenue traffic.

A fractional T1 circuit typically starts out at the customer premises at a
fractional T1 CSU {see Figure 7.15A). The purpose of this CSU is to convert
the signal into a standard T1 signal suitable for transmission on the
telephone company network. The CSU may also multiplex other fractional
signals into an aggregate fractional signal within the T1. The CSU is
configured to place the data inio either an nx56 or nx64 kbps format. nx56
utilizes the first 7 bits in each channel, and aliows the customer to transmit
an unlimited number of zeroes, even when the T1 line is optioned for AMI
coding. The CSU places a 1in the eighth bit to ensure 12.5% ones density,
even when the customer is transmitting all zerces.

Nx64 is like nx5b6, except the CSU} inserts no ones. This format is
generally used when the T1 line is configured using B8ZS line code, or
alternating channe! assignment. In the B8ZS case, the line code ensures
adequate pulse density regardless of the number of zeroes transmitted on
the circuit. In the alternating channel assignment case, the idle pattern
inserted into the alternating idle channels ensures adequate ones density
regardless of the customer data transmitted in the alternating active
channels.

The CSU must be configured to put the fractional T1 channels in the
proper positions within the 24 T1 channels availabie in the T1 line. Three
formats exist: sequential order, alternating order, and random order. The
alternating order format was described in the previous paragraph. For
example, a 384 kbps circuit (6x64) might use channels 1,3,5, 7,9, and 11.
Channels 2, 4, 6, 8, 10, and 12 might be filled with a 01111111 idie code.

Sequential order is different from alternating order, in that all the
fractional channels are located contiguously within the T1 frame. For
example, the same 384 kbps circuit might use channels 1 through 6 of the
T1line. Arandomly configured 384 kbps circuit might use channels 4, 9,
10, 17, 20, and 24.

In afractional T1 circuit, such as a video circutt, it is vital each channel
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of the circuit arrives in the same order (phase) that it left. If this does not
happen, the signal becomes scrambled, and the receiver cannot propetly
decode the information. The signal will generally only arrive in phase if the
fractional T1 circuit travels as a bundle through the various network
elements and transmission media. if individual channels should become

splitonto two different transmission paths, the transmission delay of thetwo

paths will probably be different, causing the problem.

We have already covered the function of the CSU in the fractional T1
circuit shown in Figure 1.15.A. Other elements serve different functions.
Forinstance, the 1x0 DCS (Digital Cross-connect System) is used to cross-
connect the incoming fractional T1 line onto the desired transport line. T he
1x0 DCS allows many fractional T1 circuits to be combined with other
channelized circuits onto more densely-packed T1s. The idie channels are
simply discarded as they pass into the DCS. This reduces costs by
providing highest utilization (fill) on the T1 paths in the long-haul portion of
the network.

The M13, or 3x1, DCS aliows the grouping of many T1s onto selected
higher-speed transmission paths for long-haul transport. The fractional
circuit passes through a similar group of network elements at the far end of
the circuit.

1.15.2 FT1 Circuit Acceptance Test Procedure

Here is an acceptance test procedure for a fractional T1 circuit. Refer to
Figure 1.15.B. This is an advanced test procedure, which should only be
attempted if users are already familiar with the T1 test procedures de-

scribed earlier in this section.

1) Verify that the fractional circuit is notin service. This acceptance test will
disrupt service.

2) Switch on the test set.
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3) Enter the SET UP INTERFACE menu. Select DS1 (F1) for the TEST
MODE.

Set the screen settings to:

FRAME: as specified by your design

TSTSG: PATRN

RATE: nx56 or nx64, set up the desired channels for transmit and
receive

RECVR. TERM

CODE: as specified by your design

TxLBO: 0 dB (or as required)

TxCLK: INTERN if facing the Fractional CSU, otherwise DS1-Rx if facing
the 1x0 DCS

When you press nx56 or nx64, the screen will switch to the FT1 TIME
SLOT screen. Manually set up the timeslots to the configuration
indicated in the circuit record. [f the timeslot configuration is not
known, AUTO (F1} configure to the active channels.

Auto configuration may not yield the proper channels if any of the
active channels are transmitting an idle code. It will also not work
properly if the idle code, set up in the OTHER FEATURES, TEST
PARAMETERS, DS1 IDLE CHNL menu item, is not the same as the idle
code on the circuit being tested. (7F = 01111111, FF = 11111111).

One good way to observe the idle and active channels is to plug the set
in using the 1.544 Mbps test rate, and then go to the OTHER MEASURE-
MENTS, VIEW RECEIVED DATA menu. This will allow you to doubie
check what the test set comes up with in its AUTO configuration.

Press ENTER when the timeslot settings are as desired. This
will return you to the SET UP INTERFACE menu. When the SET UP
INTERFACE menu settings are as desired, press the ENTER key.

4} Connect the test set to the circuii at one of the term access points shown
in Figure 1.15.A.  Make sure you know which end of the circuit you
are facing.

5) Loop up the circuit toward the near end CSU. A standard CSU
joopback code may be used.

You may need to reconfigure your test set back to 1.544M

RATE in the SET UP INTERFACE menu, in order 1o loop up the CSU.
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€) Enter the MEASUREMENT RESULTS menu, and perform the accep-
tance test.  Verify the fractional Tt service performs to your
company’s requirements for the service delivered. If necessary,
see the user's manual section which describes the MEASUREMENT
RESULTS menu.

7) Change your test cords in order to look toward the far end CSU.

8) Loop back the far end FT1 CSU. You will need to fing out what kind
of loop code will activate the far end FT1 CSU. This may possibly
require assistance at the far end.

9) Enter the MEASUREMENT RESULTS menu, and perform the accep-
tance test, Verify that the fractional T1 service performs io your
company's requirements for the service delivered. If necessary,
see the user's manual section which describes the MEASUREMENT
RESULTS menu.

1.16 SLC-96 Testing

Here are a few appiication notes on SLC-96 testing. Refer to your digital
loop carrier maintenance manual for detailed information. Refer also to TR-
TSY-000008 for SLC-96 reference information. Note also that SLC-96
systems come with maintenance capabilities built right into the system.
These maintenance features should be used as a first step in troubleshoot-
ing SLC-96 problems. T1 test equipment should only be used where the
SLC-96 maintenance features are not available.

WARNING

SLC-96 systems carry up to 96 channels of customer traffic. Do not

use the test setups shown in Figures 1.16.B and C unless you have been

properly trained. Use the setups shown in Figures 1.16.B and C only

in conjunction with a SLC-96 maintenance manual. Verify through

that manual that your planned maintenance activities wii not cause

a disruption in service.
Three typical SLC-96 maintenance applications are discussed in . -

this section. The applications cover in-service data link monitoring,

out-of-service testing, and in-service digroup testing. Use figure

1.16.A as a guide for each of these applications.
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Some general information about SLC-96 systems is useful before
actuaily attempting to perform maintenance on the systems. SLC-
86 systems are used to carry subscriber telephone service, as well as
a variety of special services. The systems provide pair gain by
multiplexing up to 96 metallic loops onto 4 T1 fines. The systems
have a remote terminal located near the customers, and a central
office terminal located in the central office. The central office
terminal may have a DS1 or analog metallic interface o the switch.
Conversely, newer switches may be built with a TR-TSY-000008
interface (SLC-96 interface standard) so there is no need for a central
office SLC-96 terminal.

SLC-96 systems have three modes of operation. Mode | is where
ait 4 digroups are used, and each channel of each digroup is reserved
exclusively for a given customer. Mode i is where only 2 digroups are
used for all 96 channels, and the SLC-96 system keeps track of which
channels are allocated to which customers, through the C bits in the
SLC data link. Mode IHl is where the system only serves special service
lines. In this mode, it uses only two digroups, because only 48 channel
units can be plugged into the terminals.

The A digroup transmits the system's data link through the SLC-
96 framing format. The data link contains alarm, protection switch-
ing, far-end looping, and other maintenance information. The B and
D digroups use D4 framing. These digroups are not used in modes i
and lll. The C digroup also uses SLC-96 framing. The C dataiink is only
used in mode Il. In this mode it carries channe! allocation information.

The SLC-96 system uses a protection digroup for ensuring a higher
level of reliability. Either the remote terminal, or the central office
terminal, may initiate a switch to the protection digroup if a transmis-
sion failure is encountered.

1.16.1 SLC-96 Data Link Monitoring

Here is a procedure for monitoring the A data link, to observe the
operational status of an in-service SLC-96 system.

1) Switch on the test set.

2) Enter the SET UP INTERFACE menu. Select DS (F1) for the TEST
MODE.
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Set your screen setfings to:

FRAME: SLC96

TSTSG: PATRN

RATE: 1.544M

RECVR: DSXMON

CODE: AMI {or as provisioned)
TXLBO: 0 dB (or as required)
TxCLK: INTERN

a} When your settings are correct, press ENTER. .
3) Connect the test set to the circuit as shown in Figure 1.16.B.

4) Perform a MEASUREMENT RESULTS, and see if the signal itself has
any BPVs or SLC-96 framing errors.

5) Escape from the MEASUREMENT RESULTS and enter the DATA LINK
CONTROL menu.

a) Enter the MONITOR DATA LINK item. Observe if a protection
switch is in place. If there is one, note which digroup and which
direction of transmission. Observe if a far end loop is in place
on any of the digroups - this will be signified by ALM next to the
FELP category.

6) Reposition the plug into the remote terminal monitor jack. Observe:
» the mode of the remote card (WP1, WP1B)
» if there is a SL.C-96 system alarm
* if any of the remote shelves are in alarm,
» if there is a protection line switch in place,
= if there is a far end loop in place.

7) Take appropriate maintenance action. Unplug the test set from the
circuit.
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1.16.2 Out-of-Service SL.C-96 Testing

Here is a procedure for performing out-of-service testing on a SLC-
98 system. Perform this testing only on those rare occasions when
the SLC-96 system is not carrying live customer traffic.

1) Switch on the test set.

2) Enter the SETUP INTERFACE menu. Select DS1(F1)forthe TESTMODE.
Set the screen settings to:
FRAME: SLC96
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: AMI {or as provisioned)
TxLBO: O dB (or as required)
TxCLK: INTERN

a) When your settings are correct, press ENTER.

3) Connect the test set to the circuit as required for the testing you wish to
perform. Refer to Figures 1.16.A, C and D. More than one set may
be necessary because you may need to transmit and receive
maintenance commands on the A digroup while you are performing
bit error testing on another digroup. Possible tests you can
perform include:

« Switching digroup A through D to protection

* Looping back digroup A through O and P to verify transmis-
siocn performance

* Inducing the system to switch to protection by creating a loss
of signal, loss of frame, or high bit error rate

* Verify transmission of proper alarm indication when a shelf or
power source has gone down

* Verify that central office terminal transmits AIS (biue alarm) in
downstream direction when signal has been lost in upstream
direction.
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s Verify that A digroup can do a half-switch when half of the A-
digroup and half of the protection digroup is not working.

* Verify fast and transparent protection switching so that
users do not notice a problem.

* Verity proper assignment of channels during mode 1l opera-
tion.

4} When you are finished, disconnect the test set from the circuit.

1.16.3 Testing a Digroup on a Working SLC-96 System

Here are some application notes for looping back and troubleshooting
a digroup on a working SLC-96 system. Note that this is not a compiete
discussion of in-service SLC-96 intrusive testing, and that you should not
perform this testing without additional maintenance and procedural infor-
mation, and training beyond what is presented here. Further, you should
double-check the information presented here against the maintenance
procedures of your particutar system.

A key requirement of in-service SLC-96 testing is that you not
accidentally drop service to the people who are using the SLC-96
system. One inadvertent mistake may affect many customers.

Where possible, you should use the built-in maintenance features
of your SLC-96 systern to effect a protection switch and far-end
loopback. The procedure presented here should only be used when

- the built-in features of your system are not available for some reason.

1) Verify that the protection digroup is available. Do this by using the
procedure described in 1.16.1.

a) Verify in the MONITOR DATA LINK menu that PROTECT LINE SW
says IDLE on both directions of transmission on the A digroup.
It either direction does not say idle, then the protection line is
already in use and can't be used for additional switching.

b} Verify that the protection digroup is transmitting the same bit stream
as the A digroup. You can do this by simultaneously using two
test sets to monitor the SLC-96 data links on each digroup and
by viewing the received data on each digroup.
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2) Obtain three test sets for general system testing. Configure the SET UP
INTERFACE items of twe of the sets to be DS1/SLCS6/THRU/1 .544M/
TERM/AMI/OdB/INTERN,

a) Once these settings have been entered by pressing the ENTER
key, plug the two seis in series with the two directions of
transmission on the A digroup, as iliustrated in figure 7.16D. Be
sure to plug in the cords in the sequence shown in the diagram
to minimize the amount of downtime for the A digroup. Before
plugging the set in, obtain two termination plugs to put in the
two OUT jacks shown in steps 5) and 10).

3) After making sure the protection line is idle, aiso make sure the
protection line is in service. Do this by taking the set that is
transmitting toward the remote terminal, and requesting a far end
ioop for the protection line.

a) Enter the SEND MESSAGE menu, choosing WP1 or WP1B, as
appropriate for the MODE, and then sslecting ALM for P-FELP.
Press the ENTER or SEND key to actually send the message.

b) Take your third test set and plug into the protection line towards the
remote terminal, and verify that you can send and receive error-free
towards the remote terminal.

c) After verifying that the transmission is error free, go back to the first
fest set, and drop the protection line far end loop by changing
P-FELP to CLR and pressing the SEND or ENTER key.

Repeat the procedure for the other test set towards the central
office terminal. This will allow you to check the entire length of
the protection line from your midpoint of test access. Note
that your central office terminal may or may not support the
locpback feature.

If your protection line has tested OK, then you may proceed to
switch the desired live digroup to the protection line as described in
stap 4).

4) If you wish to switch the B, C, or D digroups, use this procedure.
e If you wish to switch the A digroup, then move directly to step 8).

a} Request a switch to protection by entering the SWITCH
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PROTECT LINE menu item on both test sets.

D) Select SWITCH as the desired ACTION and LINE-B, C, or D as the
LINE.

¢) When the menus on both sets are properly set up, press the two
ENTER keys simultaneously to get both terminals to switch to the
protection line at the same time.,

d) Move to the MONITOR DATA LINK menu in each set, to verify

that each terminal is transmitting back that it has switched the
desired line to the protection digroup. 1f PROTECT LINE SW says
IDLE, then that terminal did not switch the desired digroup to
the protection line and you may not proceed with your testing.

Note the test sets must continue transmitting the protection line
switch command for the entire time you want to perform your
loopback test.

5) Move to the SEND MESSAGE menu, and send a far end loop message
to the appropriate digroup B, C, D, or P (if you are testing the protection
switch digroup). Do this by setting B-, C-, D, or P-FELP to ALM.
Move 1o the MONITOR DATA LINK and verify that you are receiving
ALM from the terminal in the appropriate B-, G-, D-, or P-FELP
message. This will verify that the far end loop has been performed.

8} Plug your third test set into the digroup B, C, D, or P to be tested.
a) Transmit and receive QRS or other test patterns to verify
transmission performance.
b} Perform standard transmission tests. Test towards the remote
terminal and the central office terminal if you were able to
establish loopbacks in each direction.

7) Whnen you have finished testing, unplug the third test set, and test cords
from the B, C, D, or P digroup.
a) Enter the SEND MESSAGE menu in the two A digroup test sets

and change the B-, C-, D-, or P-FELP to CLR and press ENTER or
SEND.

b) Move to the MONITOR DATA LINK menu in both sets, and verify
that the terminals are sending CLR in the B, C, D, or P FELPs.
This will indicate that the loops have been dropped at each end.

c)} Move 1o the SWITCH PROTECT LINE menu in both sets, and
select RELEASE. Press the ENTER or SEND key in both sets
simulianeously. This wili release the protection switch at both
ends at the same time. Verify that you get a SWITCH succeeded
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response inboth sets. You have now restored the SLC-96 to anormal
operating condition.

d) Unplug both A-digroup test sets in the exact reverse order of
the way you plugged them in. Be careful to unplug the TERM plug
inthe OUT jack and the test cord in the IN jack at the same exact time.
fn other words, steps 9) & 10) happen simuitaneously, and steps 4)
& 5) happen simultaneously.

You are now finished with your maintenance procedure.

8) Foliow a different procedure for looping back and testing the A digroup.

a) Instead of plugging your two test sets in the A digroup as described
in step 2) and as shown in figure 1.16.D, plug them into the P
digroup in the same fashion. The P-digroup will become the
control digroup while you are testing the A digroup.

b) Set up both test sets in the SWITCH PROTECT LINE menu to
request a LINE-A SWITCH. Press the ENTER or SEND keys of
both sets to send this message. This message will keep the
SLC-96 system on the protection fine once you actually get it
swiiched to the protection line as described in the next step.

9) Initiate a switch to the protection line by simultaneously inserting
R unattached test cords into the IN and OUT jacks of the A digroup facing
the remote terminal. This will cause a loss of received signal on the
A digroup at both terminals. Each one should switch to the
protection digroup within a few milliseconds. The quick switch is
possible because an idle protection digroup carries the A digroup

bit stream.

10) Request and verify an A-FELP in the SL.C-96 SEND MESSAGE menu as
described in step 5).

11) Use a third test set to test the A digroup as described in step 6).
12) Unplug the third test set, and restore the SLC-96 system to operational

condition as described in step 7). You are now finished with the
procedure,
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1.17 Using a T-BERD Power Lid

Using the T-Berd Power Lid is simple with the SunSet T3. Use this
procedurs:;

1) First read your T-Berd Power Lid manual for general operation and
safety instructions.

2) At the point where you would plug in a T-Berd test set, instead plug
in the SunSet T3. You may use the SS111 Dual Bantam to 15-pin D-
subminiature Connector Cable, Female.

a) Plug the cable's bantam side intc the test set. The arrows
should point into the DS1 RX jack and out of the DS1 TX jack.

b} Plug the cable's 15-pin female connector into the 15-pin male
connector attached to the spiral cord coming out of the power
lid.

3) You can now test the powered span with your test set.

1.18 Inserting a DS1 Test Signal into an In-service DS3
Circuit

Use this procedure to insert a DS1 test signal into a DS3 circuit. Refer to
Figure 1.18.A. You wili need ancther SunSet T3 or other piece of test
equipment to receive the D31 signal at the far end of your circuit.

1) Switch on the test set.

2) From the MAIN MENU, enter the SET UP INTERFACE itemn. Select
ChanD&3 (F3) for the TEST MODE.

3) Select 3Rx/3Tx for the DS3/1 CNFG. For the DS3 side, configure these
screen settings:

Tx/27: THRU

TxLVi: DSX {or as required)
RxLVL: LOW (or as required)
TxCH: as specified by your design
RxCH: as specified by your design
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For the DS1 side, configure these settings:

TSTSG: PATRN
RATE: 1.544M

a) Press ENTER when your settings are correct. T

4) Connect the test cable to the test set's DS3 RX jack., Connect the
' other end of this cable to the DSX-3 MON jack of your circuit. The
sequence of connections is ilfustrated in Figure 1.18.A.

5)Pressthe AUTO key to allow the test setto configure itself for your circuit's
framing, line coding and any possible stress pattern. Make sure
that the DS3 and DS1 framing LEDs light up green. Do not proceed
until the test set has synchronized on a valid framing type and the
circuit seems 1o be operating correctly.

6) Enter the SEND TEST PATTERN menu and select your desired DS1
stress pattern. Note that this paliern wili be transmitted on a
single DS1 while the remaining 27 DS1s will be Icoped “THRU" the
test set undisturbed.

7) Connect a test cable to the DS3 TX jack on the test set. Connect
the other end of this cable to the IN jack of your circuit. This step
will place a momentary hit on the circuit.

8) You are now inserting your selected DS1 test pattern on a single DS1.
Each of the cther 27 DS1 signals are being iooped through the test set
unaffected.

2) When you are finished, disconnect your test set from the circuitin exactly
the reverse order in which it was connected. Failure to observe the

exact order may result in the circuit being brought down. Refer to
figure 1.18.A for the correct sequence.

1.19 Checking for Proper M13 MUX Operation T

Checkthe operation of your M13MUX by using the following procedure and
referring to Figure 1.19.A.
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1) Switch on the test set.

2) From the MAIN MENU, enter the SET UP INTERFACE item. Select
ChanDS3 (F3) for the TEST MODE,

3} Begin by testing the muitiplexing operation of the M13. The signal
path is given in Figure 1.12.A. To do this, select 3Rx/1Tx for the
DS3/1 CNFG. Refer to Figures 1.19.8B and C.

For the DS3 side, configure the screen settings for:
FRAME: as specified by your design
Tx/27: AIS
TxLVL: DSX (or, as required)
RBxLVL: DSX (or, as required)
TxCH: 01
RxCH: 01

For the DS1 side, use the following settings:
FRAME: as specified by your design
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: as specified by your design
Tx.BO: 0 dB
TxCLK: INTERN
Porttx: DS3drp

a) Press ENTER when your settings are correct.

DSt
e

D83

== signat
path

Figure 1.19.A Check Multiplexing Operation
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4) Enter the SEND TEST PATTERN menu, and select the DS1 siress pattern
you wish to transmit into the MUX. This pattern will appear on the first
D81, given by the TxCH selection above.

04:10:32

SET UP INTERFACE
TEST MODE : Chanis3

D83/1 CNFG:| 3Rx/1Tx%]

- D83 - - D8l -
FRAME: M13 FRAME : SF-D4
™x/27: AIS TSTSG : PATRN
TxLVL: DSX RATE : 1.544
RulVL: DSX RECVR : TERM
TxCH : 01 CCDE : BBZS
RxCH : 01 TXLBO : © 4B

TxCL¥ : INTERN
PortTx: DS3drp

3Ex/3Tx iRx/3Tx 3Rx/1Tx nrore

Figure 1.19.B Set Up Interface

5) Connect the test set's DS1 TX jack to the DS1 #1 input on the M13.
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04:10:32
ChanDS3
3Rx/17Px
DS3port / DS8iport
1
DSX [ 4 ds
<—! Tx§ @ Rx | 4—
DsSX S~ DTERM
MUX
DS83xmt: M13 DSlxmt: SEF-D4
PATXmE: QRS DS1#:1 Tx/1l Rx
PATYXCcv: QRS

Figure 1.19.C Graphic

6} Connect the test set's DS3 RX jack to the DS3 output connecior
on the M13. You are now transmitting your test pattern on DS1
#1 and then examining the same DS1 after it has been multiplexed
by the M13.

7) Examine the LEDs on the test set closely. If you are unable to synch
onto your selected pattern, then the DS1 connections on your
MUX may be mislabeled or miswired.

It this appears to be the problem, investigate further by cursoring
down to the RxCH in the SET UP INTERFACE menu, then changing this
number until you obtain pattern synch. Once pattern synch has
been obtained, compare the RxCH number to the labei for the DS1
connector on the side of your MUX. These should be numbered the
same.
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Figure 1.19.D Check Demultiplex Operation

8) From the MAIN MENU, enter the MEASUREMENT RESULTS item.
Verify the proper operation of your M13 MUX. You may wish to
inject errors into your DS1 and verify that they are passed through

the M13 MUX. You have now verified the multiplexing operation
of the M13 for DS1 #1.

9) Enter the SET UP INTERFACE menu and configure both the TxCH and
RxCH for 02. Disconnect the DS1 TX jack on the M13 and
reconnect it to the DSt #2 input. Repeat steps 7 and 8 for each
of the remaining DS1s.

10) When you have verified that the multiplexing operation of the
M13 is acceptable, repeat the procedure for a 1Rx/3Tx configu-
ration. Make sure you specify the correct TxCH for your testing,
and that the test set's DS3 TX jack is connected to the DS3 input
of the MUX, with the DS1 RX jack connected to the DS1 output of
the MUX. This will test the M13's demultiplexing operation. Refer
to Figures 1.19.D, E and F.
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Figure 1.19.E Set Up interface
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Figure 1.19.F Graphic

11) When you have verified that the M13 is operating correctly in
both directions, you are finished.
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1.20 Looping Back a DS1 Device within a DS3

Use this procedure for looping back a D31 device from a DS3 access
point, when the circuit is out-of-service. Refer to Figure 1.20.A.

1} Switch on the test set.

2) Enter the SET UP INTERFACE menu. Select ChanDS3 (F3) for the
TEST MODE. Select 3Rx/3Tx for the DS3/1 CNFG.

Use these screen settings for the D33 side:
FRAME: as specified by your circuit design
Tx/27: AIS
TxLVL: DSX
BxLVL: DSX
TxCH: as specified by your design
RxCH: as specified by your design

Use these settings for the D31 side:
FRAME: as specified by your design
TSTSIG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: as specified by your design

- TxLBO: 0 dB (or, as needed)
TxCLK: INTERN
PortTx: DS1Rx

a) Press ENTER when your settings are correct.

3) Enter the LOOP BACK CONTROL menu.
a) Select the DS1 LOOPBACK item.

For SF-D4 framing, use these settings:
MODE: LOOP-UP {select this last)
TYPE: IN-BAND
CODE: as required

For ESF frarming, use these settings:
MODE: LOOP-UP (select this iast)
TYPE: ESF-DL
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Figure 1.20.A DS2 Loopback within a DS3 Signal
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CODE: as required

4) You will receive an indication the loopback has completed. Press
ESCAPE to return to the MAIN MENU. You may now perform your
testing on the DS1 looped back device. The DSt device which has
been looped back is the one which is attached to the TxCHRxCH -
selected above. :

5) When your testing is complete, drop the DS1 loopback and
disconnect your test set from the circuit.

1.21 Protect Switch Timing

Protect Switch Timing measures the time it takes a switch or multiplexer
to change trunks when necessary. You may force a switch to use an
alternative trunk by using the switch's software commands, or by physically
disconnecting an active trunk. See Figure 1.21.A '

1) Enter PROTECT SWITCH TIMING from the OTHER MEASUREMENTS
menu.

2) Observe the Events, and the Time at which they occurred.
* You may observe when Frame or Signal loss began, and when Frame
or Signal loss ended.
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Figure 1.21.A Protect Switch Timing

2.0 E1 Applications

2.1 Accept a New 2.048 Mbps Circuit

Hereisa procédure for accepting a new circuil. The setup is illustrated in
Figure 2.1.A.

1) Verify that the circuit is not in service. This acceptance test will disrupt
service. Ensure that there is a loopback device at the far end of the
Circuit.

2) Switch on the test set. Wait for the circuit graphic to be displayed. Press
the ENTER key to move ¢ the MAIN MENU.

3) Highlight the SET UP INTERFACE menu item; press ENTER. Select E1
as your test mode.

Use the following configuration:
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FRAME: as specified by the circuit design (not AUTO)
CRC-4: as specified by the circuit design

RBxLVL: TERM

CODE: HDB3

TSTSG: PATRN

a) Press ENTER when all of the settings are correct.

4} Cursor to the SEND TEST PATTERN menu item and press ENTER.
a) Highlight the pattern you want to send. Press ENTER.

5) Connect the SunSet to the circuit as shown in Figure 2.1.A. Press the
HISTORY key to acknowledge any blinking history lights and turn them
off.
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6) Enter the MEASUREMENT RESULTS menu item. Verify that the circuit
performs to your company's reguirerments for the service delivered. If
necessary, refer to the Measurement Definitions section for an explana-
tion of the BASIC MEASUREMENTS parameters. Use the PAGE-UP(F1)
and PAGE-DN (F2) to access each of the individual measurement
screens. '

7) When your BASIC MEASUREMENTS have been completed, press the
ESCAPE key 1o return to the MAIN MENU.

8) Remove the loop at the far end of the circuit.

9) Unplug the test set, turn it off, and put it away.

2.2 Monitor an In-Service Circuit

Here is a procedure for monitoring a circuit that is in-service. The setup is
illustrated in Figures 2.2.A.

1) This test may be performed while the circuit is carrying live customer
traffic.

2) Press the ESCAPE key until you arrive at the MAIN MENU. Move your
cursor to the SET UP INTERFACE item, and Select £1 as the TestMode.
Press ENTER.

Use the following configuration:

FRAME: as specified
CRC-4: as specified
RxLVL : DSXMON
CODE: AMI or HDB3
TSTSG: PATREN

a) Press the ENTER key when all of the settings are correct.
3) Connect the test set to the circuit as shown in Figure 2.2.A. Press the

HISTORY key to acknowledge any blinking history lights and turn them
off.
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4} Examine the LEDs and the GRAPHIC screen for information about the
circuit under test.

The PULSES light should be lit and a valid framing type shouid be
indicated. A steady ERROR or CODE ERR light will tell you that the
circuitis working but that it is experiencing trouble. SIG LOSS and FRM
LOSS are indications of severe problems. AlS may indicate a trouble
condition where a network element transmitting to the test set has lost
its incoming signal and has replaced it with the AlS signal.

The GRAPHIC screen will show what kind of paitern, if any, is being
received by the test set.

5) To make a basic measurement:
a) Press ESCAPE as necessary untit you arrive at the MAIN MENU.
b) Move your cursor to the BASIC MEASUREMENTS menu item. Press
the ENTER key. Verify that the circuit performs to your company's
requirements for the service delivered.

8) Unplug the test set from the circuit.

2.3 Monitor a Voice Fréquency Channel

Here is a procedure for monitering a voice frequency channel within an E1
cireuit. The setup is illustrated in Figure 2.2 A

1) This test may be performed while the circuit is carrying live customer
traffic.

2) Switch on the test set.

3) Enter the SET UP INTERFACE menu. Use the following settings:
FRAME: as determined, or press AUTO
CRC-4: as dstermined
RxLVL: DSXMON

CODE: AMI or HDB3
TSTSG: PATRN

a) Press ENTER when your settings are correct.
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4) Connect the test set to the circuit as shown in Figure 2.2.A. Press the
HISTORY key to acknowledge the blinking history lights and turn them
off. Verify that the PCM-31 or PCM-30 LED is lit.

£3) From the MAIN MENU, move your cursor to the VOICE FREQ FUNC-
TIONS item and press ENTER. Enter VF MEASUREMENTS. Select your
desired receive (RCV) timesliot. The channel number wilt bypass any
timesiots containing the E1 framing information. In PCM-31 framing, no
access is granted io timeslot 00, while in PCM-30 framing, access to
timeslots 00 and 16 is denied.
Adjust the volume to the desired level by using the VOL UP and VOL
DN keys.

NOTE: If you are not able to monitor the channel, verify that the AUTO
framing of the test set was able to synch on a recognized framing type.
The test set wilt not perform the monitor function if framing is unavailable.
Press the RESYNCH key to restart the auto framer if a valid frame type
is not shown. If this doesn't work, try unplugging and re-plugging the
receive cord. This will verity that there is no recognizabie framing at this
moment.

6) When you are finished, discennect the test set from the circuit.

3.0 Using the Battery & AC Charger

The T3 is powered by an internatl nickel-hydride battery pack, and has
a ninety minute nominal operating time. The battery pack is designed to
provide adequate power for portable testing. it is charged by a custom-
designed charger to provide optimum performance. This charger is
powerful enough to run the test set continuously while keeping the battery
charged. The SunSet T3 requires the 85138 charger.

The chargers features a special fast-charge feature which recharges
your discharged battery quickly, so you can get it out into the field again.
This fast charging is non-damaging to the battery.

The charger recognizes when the battery is nearly fully charged. When
this happens, the charger converts over to a trickle-charging mode, which
completes the charging process for maximum battery output. The trickle-
charging mode is also non-damaging to the battery, even over extended
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periods. However, to getmaximum life from your battery, remove it fromthe
charger when it is fully charged.

Here are some tips for getting the best performance out of your battery:

1) Leave the backLIGHT off if you don’t need it. The test set may run over
1 hour with a fully-charged battery when the backlight is off. However,
it may run for about 10% less time when the backlight is left on
continuously. Refer to Chapter 4, Section 7.4, to see how you can set
your backLIGHT to turn off automatically.

2) Switch off the test set when it is not in use.

3) Use the Cigarette Lighter Batiery Charger when you are driving your
vehicle between tests. This will help keep the battery charged
when AC power is not available.

4) ifyou are going to run an extended test, and you are not sure if the battery
will last long enough, plug the charger in at the beginning of the test so
that the test set will run indefinitely. If you wait until the battery
is low during the middle of the test, when you plug the charger in,
the set's processor may reset and drop the current test as you are
plugging in the charger.

5) Recharge the battery between uses, even if the time available for a
recharge is short. The AC Battery Charger is a special two-stage
design, which charges the battery i¢ approximately 80% of it's
capacity in just a few hours. The set will fully charge overnight.

6) Do not use any other charger with this test set. Using another charger
will void your warranty. Other chargers may not supply enough power
for continuous operation, or may drastically reduce the life of the battery
if ieft plugged in continuously, or may have reverse voltage polarity, or
may only provide a maximum of a 60% charge.

7}You cantellwhen the battery is nearly fully charged by observing the light
on the charger. If the light is on solidly, then the charger is in a high-
output mode, and is either fast-charging the set, or powering it during
normai
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4.0 Using the Serial Port

The test set is equipped with a standard Serial Port, for both printing and
remote control operations.

______ 4.1 Serial Port Settings

The Sertal Port is configurable for: baud rate, parity, stop bit, and bits/
character. These settings are configured in OTHER FEATURES, GENERAL
CONFIG, fromthe MAINMENU. In general, the test set's serial port settings
will need to match the settings of your printer or remote control. Configuring
the test set's serial port is described in detail in the procedures that follow.

4.1.1 Configuring for Printing

The test set may be ordered with an optional High Capacity
Thermal Printer (35118). This printer operates by an 8-bit seriai RS-
232C method, and uses thermal paper {i.e. it has no ink cartridge or
ribbon which needs to he replaced). Many other serial printers are
available to the user; however, not all of these printers will operate
correctly with the fest set. In addition to the printer which may be
ordered with the test set, the TTC PR40A printer will work, akhough
it requires an optional Null Modem Adapter (55122).

You are free to use this information to attempt to set up the test
set with ancther printer. However, Sunrise Teiecom does not warrant
the operation of the test set with any printer other than the one
supplied by Sunrise Telecom,

Refer to Figure 4.1.B for a diagram of the pin-to-pin assignments
of the DIN to EIA-232-C cable suppiied by Sunrise Telecom.

If you wish to connect to a modem or other brand of printer, you
may find the S5122 Null Modermn Adapter useful. Refer to Figure 4.1.A.
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Figure 4.1.A Null Modem pin assignments

To begin printing, follow this procedure:

1) Connect the Sunrise Telecom DIN-8 to RS232C Printer Cable (SS115) to
the test set.
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Figure 41.B Printer Cable Pin Assignments

2) If you are using a Sunrise Telecom printer, skip this step.
Otherwise, you may need to connect the Sunrise Telecom Null
Modem Adapter (S5122) to the free end of the Printer Cable. Note
that the Adapter is labeled for the "Test Set Cord' end and the
"Printer, Terminal" end.

3) Confirm the test set's serial port settings match those of your
printer. The switches to configure your printer's serial port and
print characteristics are usually located on the back or bottom of
the printer. If you are using the Sunrise Telecom thermal printer,
refer to Figure 4.1.C for the correct switch settings.

The test set's factory default serial port settings are:
BAUD RATE: 9600

PARITY: NONE

STOP BIT: 1-BIT

BITS/CHAR: 8-BIT
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Figure 4.1.C Printer Switch Settings

if you need to reconfigure the test set's serial port settings to match the
settings of your printer, use the foliowing procedure:

a) From the MAIN MENU, select OTHER FEATURES.

b) Select the GENERAL CONFIG item.

c) Use the Down Arrow key to access the BAUD RATE setting. Four
selections are available: 1200 (F1), 2400 (F2), 9600 (F3) and 19.2K
(F4). These settings determing the rate at which the test set transmits
data {characters) to the printer. This setting must match the setting
on your printer, otherwise random characters will appear on your
prinfout,

d} Access the PARITY setting. Three options are available here: NONE
(F1), EVEN (F2), and ODD (F3). This setting must match with the
configuration of your printer.

e) Access the STOP BIT setting. Two options are available: 1-BIT
(F1) and 2-BIT (F2). This setting must match with the
configuration of your printer. Normally this is configured as 1-
BIT.

f) Access the BITS/CHAR setting. Two options are available; 7-BIT
{(F1) and 8-BIT (F2). This setting must match with the
configuration of your printer. Normally this is configured as 8-BIT.
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4} Set up printer’s printing instructions by accessing the PRNT PERIOD
ftem. Use one of these settings:

TIMED: Choose TIMED (F1) if you would like to have the printer
print out results at regular intervals., The default time is 1
minute. You may enter any interval between 1 minute and 99
minutes.

To change the interval, press the SHIFT-lock key to display
the SHIFT indicator. Then enter the desired numbers from the
keypad. Press SHiFT-lock again to remove the SHIFT indicator.

EVENT: Choose EVENT (F2) if you would like the printer to print out
a time- and date-stamped result every time an error or alarm
condition is detected.

LAST: Choose LAST (F3) if you would like the printer to print out
your results only at the conclusion of your iest.

If you are running a continuous test (i.e. the Remaining Time
indicator in the MEASUREMENT RESULTS screen indicates
CONTINU), then you must manually press the PRINT (F2) key in
order to send the resulis to the print buffer.

Note that each result can only be printed once, as the printer buffer is
then emptied.

5) Confirm that the DIP switch settings (or other switch settings) on
your printer correspond to those of the test set's serial port
above. If you have changed the DIP switch settings, switch the
printer off and then on before continuing.

6) Ensure that the printer is powered up and "on-line".

7) Ensure thatthe test set is not displaying its GRAPHIC screen. This screen
is non-printable,

8) Press the PRN SCRN (print screen) key on the test set's keypad.

9) The test set's current screen should now print. If it doesn't, check
the connections, configuration and switch settings.
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4.1.2 Using Remote Control

The SunSet T3 comes with an optional remote control feature. Control-
ling the test set through the remaote control is similar 1o controlling the test
set directly.

The remote control allows a remote user, and a local user, 1o use
the test set together at the same time. This simultaneous-usage
feature can help a team of people fix a problem faster.

Reier to Figure 4.1.B for a diagram of the pin-to-pin assignments
of the DIN to EIA-232-C cable supplied by Sunrise Telecom. Refer to
Figure 4.1.A for the pin-fo-pin assignmenis of the Sunrise Telecom
Nuil Modem Adapter.

You may need a break-out box, null modem, patch-box and other
R&-232C communications tools if you wish o set up your own serial
communications. Here are some helpful hints. The test set is
configuredas aDTE. Youwillneed amodified null modem cable if you wish
to connect directly 1o a terminal.

It often is successfll if pin 20 {DTR) of the modem or terminal is
connected to pin 5 (CTS) of the test set DB25 connector. Pin 5 of
the test set DB25 connector must show green on a breakout box in
order for the test set to print. See Figure 4.1.D for a typical setup.

To begin remote operation. follow this procedure:
1) Connect the Sunrise Telecom DIN-8 to RS232C Printer Cable
(S5115) 1o the SunSet T3.

2) If you are plugging directly into a terminal, connect the Sunrise
Telecom Null Modem Adapter (S$122) to the free end of the
Printer Cable.

* Note that the Adapter is labeled for the "Test Set Cord” end and
the *Printer, Terminal” end.

a) Connect the Null Modem Adapter to a "gender changer”. Normally
this will be a fernale-to-female conversion.

b} Connect the gender changer to the cable which connects o
your computer or terminal.

c) Skip steps 3, 4,5, 6, 7,

3) Connect the printer cable’s R$232 end into a modem. A 9600
baud error-correcting modem is highly recommended. Some
functions such as VF MEASUREMENTS will only work properly if a
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9600 baud modem is used. Refer to Figures 2.12.A & 2.12.B for cable

pinouts. You may need a breakout box, appropriate tools, and training

o make sure the test set is appropriately connected 1o the modem the
_first time you set it up.

4} if not already connected to an analog phone line, piug the modem
into the telephone network (usually done with an RJ-4 cable).

5) Confirm that the SunSet's serial port settings correspond to those of your
communications software or terminal. The SunSet's factory defauit
setlings are:

BAUD RATE: 9800
PARITY: NONE
STOP BIT: 1-BIT
BITS/CHAR: 8-BIT
CR/LF INSRT: CR+LF

If you need to reconfigure the SunSet's serial port settings, use the
following procedure:

a) From the MAIN MENU, select SYSTEM PARAMETERS

b) Select the GENERAL CONFIG item.

c) Use the Down Arrow key to access the BAUD RATE setting.
Three selections are available: 1200 (F1), 2400 (F2), and 9600 (F3).
These settings determine the rate at which the SunSet transmits data
(characters) to the computer or terminal. This setting mustmatch the
setting on your computer or terminal, otherwise random characters
will appear on your remote screen.

d) Access the PARITY setting. Three options are available here: NONE
(F1). EVEN (F2), and ODD (F3). This setting must match with the
configuration of your remote control. :

e) Access the STOP BIT setting. Two options are available: 1-BIT (F1)
and 2-BIT (F2). This setting must match with the configuration of your
remote control. Normally this is configured as 1-BIT.

f) Access the BITS/CHAR setting. Two options are available: 7-BIT (F1)
and 8-BIT (F2). This setting must match with the configuration of your
remote control. Normally this is configured as 8-BIT.

6) Set up a terminal to dial up the far modem and commence communica-
tions. Any terminal or personal computer with VT 100 terminal emulation

Ch. 5 Applications 35-77

www.valuetronics.com



software should work.

Remote Site

telephone
line

Host Location

Figure 4.1.D Typical Setup

7) Call up the far modem with your terminal.

8) Once communication has been established with the far modem, log on
to the SunSet T3 by typing in: logon

You do not need to press the return key after typing the letters.
The test set will automatically repaint the screen with the main
menu and other information.  you make a mistake while typing logon,
just type it again.

Note: If you log into the set while it is in graphic mode, the graphic may be

distorted. Simply press the return key on your terminal and then P (for
graphic) to see the graphic in its proper form.
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9) Use the SunSet T3 just like you would use itiocally. The same menus will
be presented to you. The key options are listed under the Status Panel
heading. The letter presented in boid is the key you push to initiate the
command.

The cursor commands are: U p, dow n, lefr and Right. In addition,
you may find that the arrow keys on your computer/terminal will
work. _

Refresh repaints the screen.

Press @ uit functions as the ESCAPE key.

Other key functions are mj err,  istory, and resy nch. _

Pressing the Return key on your computerfterminal is the same
as pressing the ENTER key on your test set,

F-key functions are provided by the - (F1), = (F2), [ (F3), and | (F4)
keys.

When you wish to enter letters or numbers in a setup screen,
instead of using the SHIFT key and the orange test set key labels,
just type in the numbers or letters directly from your computer/
terminal keyboard.

In remote control, you have access to most of the test set's capabiiity.
However, you will notice a few differences, such as the following:

* You will not have access to the GRAPHIC screen or the AUTO key.

* The MEASUREMENT RESULTS screen will be updated about once
every 5 seconds instead of once each second.

* Local usage of print commands is not recommended during a remote
control session because both the printer and the remote control use
the same printer port. For instance, if a remote user is logged on,
pressing the PRNTR key will log the user off.

* Talk/listen is not supported remotely.

10) When you are finished with the SunSet T3, type in:
logoff
11) Then terminate the phone connection by hanging up your near-end
modem. _ '

Note that you can use a variety of asynchronous communications in
addition to modems over the public switched telephone network. Direct
local connection, dedicated fine, and packet are other communication
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aliernatives.
Using Remote Control from Windows 95

Here's a brief rundown on how to get your SunSet to work by remote control,
when you are operating out of Windows 95.

1) Frem Accessories, start HyperTerminal
a. Click to open the Hyper Terminal window

2) Double click on Hypertirm

3) At New Connection, enter “Sunrise Remote”
a. Select an icon
b. Click on Ok

4) In the Phone Number screen, click on the down arrow of the
“Connect using:” box
a. Select the modem or com port number you are using (note: if
you are connected directly to a com port, you will need to use
a Null Modem Adapior)
b. Click Ok

5) At the Port Setiings, configure the settings as follows (matching
those of your SunSet as set in the General Config screen):
Bits per second: 9600 or 19200
Data (or Char) bits: 8
Parity: none
Stop bits: 1
Flow Control: none
a. Click Ok when done. In the HyperTerminal screen, click on VIEW
{IMPORTANTH

7) Highlight and click on EQNT

8) Highlight Terminal
a. Set the Style and Size as you wish

9) Type "LOG-ON"

10} Remote control should work!
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Section 1 Troubleshooting

Section 2 Calibration Procedure
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1.0 Troubleshooting

Here are some helpful suggestions for when your test set is not
performing as expected.

Problem: ERRORS light, framing light, and other lights are red, but
there should be no problem.
Suggestion:
1) SET UP INTERFACE configuration may be wrong. Try, TERM,
MONITOR, BRIDGE for the DS1 side or HIGH, DSX, LOW for the
DS3 side.

2) Check the cords; they may be loose or dirty.
3) Try reversing the DS1 TX, RX cords or the DS3 TX, RX cords.

Problem: Keys do not work propetrly.
Suggestion:
1) Verity SHIFT status by pressing and releasing the SHIFT-lock key
until the SHIFT status indicator in the upper left-hand corner of
the screen achieves the desired condition.

2) Do not press the SHIFT-lock key at the same time you press
another key,

3) Press the SHIFT-lock key again. The test set may not have
registered it the first time.

Problem: Test set will not power up properly.
Suggestion:
1) Make sure the battery is charged or the charger is plugged in.
The test set's battery charger is powerful enough to power the
test set and recharge the battery simultaneously.

2) Plug in the battery charger with the test set switched off. Verify
that the LED on the battery charger is lit continuously. Let the
test set charge for 5 minutes before switching it on.

3) Make sure the SunWare cartridge is inserted firmly and seated
correctly. A flickering screen usually indicates that the SunWare
cartridge is either loose or missing. Refer to the cartridge
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installation procedure if necessary.

Problem: Test set powers up, but screen is blank or unreadable.
Suggestion;
1) Adjust the contrast control knob (left side of the test set).

2} Try switching on the screen backlight with the LIGHT key.

Problem: Test set shows Security Violation when switched on.
Suggestion:
1} Make sure the serial number on the back of the SunWare
cartridge matches the serial number on the back of the test set,
Each SunWare cartridge is programmed for a specific test set.
if SunWare cartridges are swapped between fest sets, your
test set will not work properly.

Problem: Test set performs improperly.
Suggestion;
1) Try swilching the test set off, then switching it on again.

2y Try the ERASE NV RAM menu itern.

WARNING : this operation will erase all user-programmed infor-
mation and history buffers within the test set. When the
ERASE NV RAM has completed, switch the test set off for 5
seconds, then swiich it on.

Problem: Measurements are not working properly (Loss of Signal, no
Pattern Synch).
Suggestion:
1) Verify that the RECVR (DS1 side) or RxLVL {DS3 side) settings
in the SET UP INTERFACE menu are correct.

2 ) Verity that ali jacks are connected properly, according to the
circuit graphic.

3) Ensure that the OUT and IN connections are not reversed.

4) Twist the plugs inside of the jacks and ensure that all piugs are
inserted fuily.
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Probiem: Test Patterns will not synch.
Suggestions:
1) Press RESYNC to force the test set to resynchronize on the test
pattern.

2) Verity that you are transmitting the desired pattern in the SEND
TEST PATTERN menu. Confirm this by checking the PATxmt
reading on the GRAPHIC screen.

3) Enter the OTHER FEATURES, TEST PARAMETERS menu, and make
sure the PATTERN LOCK has been DISABLEd.

Problem: Test patterns will not synch with other test equipment.
Suggestions: '
1) Verity that the test set is configured for the same Framing and
fine Coding as the other test equipment. If you are unsure of the
Framing and Coding, use the AUTO key.

2) Verify that PATTERN INVERT is DISABLED in the OTHER
FEATURES, TEST PARAMETERS menu.

3) Use VIEW RECEIVED DATA to examine the pattern being
received, The pattern being received may not be a standard

test pattern.

4) If the pattern being received is not a standard test paitern,
then:

a} Examine the received pattern using VIEW RECEIVED DATA.

b) Use the STORE (F4) key in the VIEW RECEIVED DATA menu
to store the received test pattern.

¢) The stored pattern will appear as a USER test pattern in the
SEND TEST PATTERN menu.

d) The test set may now be able to synchronize on the pattern
when you press the RESYNC key.
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2.0 Calibration Procedure

The SunSet T3 may be returned to Sunrise Telecom yearly for a full
calibration proccedure. Please contact Customer Service at 1-408-363-
8000.

The following procedure may be used as a verification procedure you
may perform on your own.

2.1 Verification Procedure
1} Switch the test set on.

2} Verity that all LEDs blink in sequence and that each LED lights
properly. With the exception of the BATTERY and POWER lights,
each LED should light in green and then red.

3} Verity that NO ERRORS is displayed at the completion of the Self
Test.

4) Connect a single bantam o single bantam cord from DS1 TX to BX.
5) Connect a WECO 440A to WECO 440A cord from DS3 TX to BX.
6} Enter the SET UP INTERFACE item from the MAIN MENU.

7} At the TEST MODE item, press F1 to select DS1. Configure the set
for:

FRAME: ESF
TSTSG: PATRN
RATE: 1.544M
RECVR: TERM
CODE: B8ZS
T*LBO: 0 dB
TxCLK: INTERN

a) Press ENTER when the settings are complete.
8) From the MAIN MENU enter MEASUREMENT RESULTS.

9) Using the PAGE-UP {F1) and PAGE-DN (F2) keys, access the DS1
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MEASUREMENT screen where the DS1 signal levels are displayed.
Verify that the +LVL is 3.00V +/- 10% and that the -LVL is 3.00V
+/- 10%.

10} Verify that the FREQ is 1544000 +/- 1 Hz.

11} Press ESCAPE to return to the MAIN MENU.

12) Enter the SET UP INTERFACE item.

13) At the TEST MODE item, press F2 to select DS3. Configure the
set for:

FRAME: M13
TSTSG: PATRN

TxLVi.: DSX
- RxLVL: DSX

a) Press ENTER when the settings are complete.
14) From the MAIN MENU enter MEASUREMENT RESULTS.
15} Verify that the Vpk is 0.76V +/- 10%.
16) Verify that the FREQ is 44736000 +/- 300 Hz.
17) Press ESCAPE to return to the MAIN MENU.
18) Enter the SET UP INTERFACE

19) If you have the SS300e option, Select E1 (more, F2) as the TEST MODE.
Configure the set for:

FRAME: PCM-30

CRC-4: YES

BxLVL: TERM

CODE: HDB3

TSTSG: PATRN

a) Press ENTER when the settings are compiete.

20) From the MAIN MENU, enter MEASUREMENT RESULTS.
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21) Press ERR INJ three times. Verify three errors were received in the
(.821 screen.

22) Verify FREQ is 2048000 +/- 600 Hz.
23) Verity Lpp is 0dB +/- 0.5dB.

23) The verification procedure is now complete.

3.0 Customer Service

Sunrise Telecom Customer Serviceis available from 7:30 AM 1o 5:30 PM
Pacific Standard Time (California, U.S.A.).

Customer Service performs the following functions:

* Answers customer questions over the phone on such topics as
product cperation and repair

* Repairs malfunctioning SunSets promptly

¢ Provides information about product upgrades

The warranty period covering the SunSet T3 is 1 year from the date of
shipment. A Return Merchandise Authorization (RMA) Number is required
before any product may be shipped to Sunrise Telecom for repair. Out-of-
warranty repairs require both an RMA and a Purchase Order before the unit
is returned. All repairs are warranted for 90 days.

Please contact Customer Service i you need additional assistance:

Customer Service Tel: 1408 363 8000
Sunrise Telecom Inc. Fax: 1408 363 8313
22 Great Qaks Bivd.

San Jose, CA 95118

US.A.

Technical Support: (24hrs) 1 800 701 5208

Internet: http://www sunrisetelecom.com
Email: support@sunrisetelecom.com
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1.0 Specifications

CONNECTORS

DS3 Receive/Transmit: WECO 560

DS3 External Clock Input: coax SMC, TTL

DS1/E1 Receive/Transmit; Bantam

PS1/E1 External Clock Input: Bantam, AMI, 0 to -30 dB
Serial Port: 8 pin Mini DIN RS232C (V.24), DTE

STATUS AND ALARM INDICATORS

DS3: Pulses (green = pulses, red = loss of signal), idle, Errors, M13 Frm
(green = frm sync, red = ioss of frame), C-Bit Frm (green = frm sync, red
= loss of frame), AlS, Yet Aim (X-bit), FEBE

DS2: Frame (green = frm sync, red = loss of frame)

DS1: Pulses (green = pulses, red = loss of signal), B8ZS, Errors, SF (green
= frm sync, red = loss of frame), ESF (green = frm sync, red = foss of
frame), SLC-96 (green = frm sync, red = loss of frame), Yel AIm, AIS

E1. Pulses {(green = puises, red = loss of signal), HDB3, Errors, PCM-30
(green = frm sync, red = loss of frame), PCM-31 (green = frm sync, red
= [oss of frame), CRC det, Alarm, AlS

General: Pat Sync, Power, Battery

DS3 GENERAL

Framing: Unframed, M13, C-Bit parity. Conforms to ANS! T1.102, 107,
107A, 403, and 404. AlsoBellcore TR-TSY-000008 and TR-TSY-000191

Line Coding: B3ZS

Clock Source: 44.736 MMz, External (+/- 300 ppm, TTL, 50% +/- 1% duty
cycle), Internal (+/- 5 ppm}, Loop (+/- 300 ppm)

Standard Test Patterns: 1111, 1100, 1010, 215-1, 220.1 22

User Programmed Patterns: 10 programmable 24-bit patterns with alpha-
numeric names

Error Injection Type: Logic, BPV, Logic+BPV simultaneously, C-bit, P-bit
parity, FEBE, frame

Error injection Mode: Burst or fixed-rate

Alarm Generation: AlS, Yellow, ldle

Loopback per ANSI FEAC proposal

FEAC transmitfreceive per ANSI, requires SW301

DS3 Transmitler -
Transmit Signal Source: DS3 Test pattern, DS1 Test pattern broadcast,
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DS1 AlS broadcast, loop received DS3 signal

Pulse Shape: Conforms to CCITT G.703, Bellcore TR-TSY-000499. High,
DSX, Low _

Generate Yellow Alarm (X-bits alarm), AIS, IDLE

D81 Insert: Insert DS1 on desired channel. Other channels have DS1 test

pattern copies, AlS, or are looped through from DS3 receiver. D81 -~

generated internally or from DS1 RX connector
E1 Insert: Insert E1 on desired channel. Other channels have AIS. E1
generated internally

DS3 Receiver
input Impedance: 75 ohms
Input Sensitivity:
DSX: up to 26 dB resistive or 6 dB cable loss from DSX
Highflow: +6 dB 10 -26 dB resistive loss
Jitter tolerance: Conforms to TR-TSY-000009
Auto Configure to received signal:
DS3 Framing: M13, C-Bit, Unframed
D81 Framing: SF-D4, ESF, SLC-96, Unframed
E1 Framing: PCM-30, PCM-31, Unframed
Test Pattern: Standard Test patterns, Standard Test patterns inverted,
User Programmed patterns, User Programmed patterns inverted
D81 Drop: Drop o internal receiver or drop to DS1 TX connector
E1 Drop: Drop to internal receiver or drop to DS1 TX connector

DS1 General (Requires SW310)

Signal Directions: multiplexed to DS3 jacks or to DS1 jacks

Clock Source: Internal (+/- 5 ppm), Loop (recovered, +/- 300 ppm),
External (+/- 300 ppm, 0 to -30 dB resistive)

Framing: Unframed, Superframe (SF-D4), ESF, SI.C-96". Conforms to
ANSIT1.102, 107, 107A, 403, and 404. Also Bellcore TR-TSY-000009
and TR-TSY-000121. *SLC is a reg. trademark of AT&T

Line Coding: AMI, BBZS

Standard Test Patterns: All ones, all zeroes, alternate 10, 1-in-8 (1:7), 1-in-
16, 3-in-24, Quasi-Random Signal (QRS), 26-1, 27-1, 281, 2.1, 218.1,
2%0-1, 2%-1, 55 Oct, T1-1 through T1-6, DDS-1 through DDS-6

User Programmed Paiterns: 10 programmable 2048-bit patterns with
alpha-numeric names

Test Pattern Inversion: all Standard Test Patterns and User Programmed
Patterns
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Error Injection Type: Logic, BPV, simultanecus Logic+BPV, frame

Error Injection Mode: Burst or fixed-rate

Alarm Generation: AlS, Yellow, Idie

Fractional T1: Any arbitrary combination of 1 to 24 channels. Nx56 or Nx64
format. Autoconfigure to active channels. Requires SW311

Loopbacks: CSU/NIU loop up/down, Inband, ESF datalink, programmable
32-bit control. M13 C-bit loopbacks per TR-TSY-000009

D833 based FEAC loopbacks per ANSI T1.404

CSU/NIU Emulation: Responds to in-band and ESF datalink loopbacks by
looping up/down. Line and Payload style loopbacks. Manual lcopback
control. Simultaneous line measurements. Requires SW313.

Other intefligent NiUs:  Support for Westell and Teltrend looping line
repeaters, centraloffice repeaters, performance monitoring NIUs, main-
tenance switches. Requires SW303.

ANSI T1.403 ESF data link send and receive. Bit oriented messages,
performance report message. Reaquires SW312.

TR-TSY-000008 S1.C-96 data link send and receive. Modes | and Il
Requires SW312

DS1 Transmitter
Pulse Shape: Conforms to CCITT G.703, Belicore TR-TSY-000499
Output Levels: 0, -7.5, 15, -20 dB

DS1 Receiver

input Frequency: 1.544 Mbps, +/- 300 ppm

input impedance: 100 ohm

Input Sensitivity: +6 dB to -36 dB

External Clock Input: 1.544 Mbps, +/- 300 ppm, 0 to -30 dB resistive with
ALBO

Auto Configure to received signal:
D381 Framing: SF-D4, ESF, SLC-96, Unframed
DS1 Line Coding: AMI, B8ZS
Test Pattern: Standard Test patterns, Standard Test patterns inverted,
User Programmed patterns, User Programmed patterns inverted. En-
able/disable separate and independent transmit/receive patterns

£1 (2.048 Mbps, Requires SW324)
Drop and insert one E1 channel toffrom a DS3
Transmit and receive at E1 interface

Transmit
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Pulse Shape: Conforms to CCITT G.703, 3.0V +/- 10%
Clock: De-jittered from DS3, Internal 2.048Mbps +/- 5ppm
Line coding: AMI, HDB3
Receive
Impedance: 120 ohm, +6 tc -20 dB
line coding: AML,HDBZ
Framing: PCM-30 and PCM-31 with or w/o CRC, unframed ' '
Test Patterns '
Standard Patterns: All ones, ali zeroes, alternate 10, 1-in-8 (1:7), 1-in-
16, 3-in-24, GRS, 28-1, 27-1, 2%-1, 2.1, 251, 2%-1, 221 55 Oct, T1-
1 through T1-6, DDS-1 through DDS-6
User Programmed Patterns: 10 ea patterns up to 2048 bits long, alpha
numeric name up t@ 10 characters for each pattern.
Test Pattern Inversion
Auto Configure to received signal, line coding, test pattern

Measurements

(5.821 and general errors: Biterror, biterr rate, errored seconds, % errored
seconds, severely errored seconds, % severely errored seconds, error-
free seconds, % error-free seconds, available seconds, unavailabie
seconds, synch loss seconds, degraded minutes

DS3: Frame loss seconds, loss of signal seconds, BPV, BPVrate, F-biterror,
F-biterror rate, P-biterror, C-biterror, FEBE, available seconds, errored
seconds, % errored seconds, severely errored seconds, % severely
errored seconds, error-free seconds, % error-free seconds, unavailable
seconds, degraded minutes, AlS seconds, vellow alarm seconds,
frequency, maximum frequency, minimum frequency, peak voitage (V),
power (dBm)

D82: F-bit error, frame loss seconds, AlS seconds, yel alm seconds

DS1: BPV, BPV rate, F-bit error, bit error, CRC-6 block error, CRC-6 block
error rate, BPV, out of frame count, change of frame alignment count,
errored seconds, % errored seconds, severely errored seconds, %
severely errored seconds, error-free seconds, available seconds, de-
graded minutes, unavailable seconds, frequency, AlS seconds, loss of
frame seconds, loss of signal seconds, yellow alarm seconds, low
density seconds, excess zeroes seconds

E1: Code viotation (BPV), code violation rate, FAS error, FAS error rate,
MFAS error, MFAS error rate, CRC error, CRC error rate, errored
seconds, % errored seconds, severely errored seconds, % severely
errored seconds, error-free seconds, available seconds, degraded
minutes, unavailable seconds, AlS seconds, loss of frame seconds,
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loss of signal seconds, FAS alarm seconds, MFAS alarm seconds, peak
voltage (V), frequency, maximum frequency, minimum frequency, +
wander, - wander, peak level (dB), clockslip

Other Measurements

View Received Data

View T1 data in binary, hex, ASCH formats

Dispiays data in bytes by time slot

Displays 8 time slots per display page

Capture and store 256 consecutive time slots as test pattern, 10 patterns

Propagation Delay
Measure round trip propagation delay in unit intervals +/~ 1 Ui, with
translation to micreseconds and one way distance over cable

Bridge Tap
Automated transmission and measurement of 21 different patterns to
identify possible bridge taps at some point on a T1 line

Quick Test | and I

2 programmable automated loopback tests that save time when perform-
ing standardized acceptance tests

10 character alpha-numeric ticket name

Automatically loopback a CSU or NIU device; automatically drop the
loopback at conclusion of test

Automatically print results at conclusion of test

Specify 5 indepandent test patterns, run each pattern for 1 to 999 min

Operate in singie-run or continuous-run mode

Loopbacks
Loopback Control, In-band
NiU loop up 11060
NIU loop down 11100
CSU loop up 10000
CSU loop down 100
Non-standard loop up 100000
10 prograrnmable user codes, 1 to 32 bits each

Loopback Control, ESF-Facility Datalink
Payload CSU loop up 111111110 0101000
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Payload CSU loop down 111111110 1001100
Line CSU loop up 111111110 111000 0

Line CSU loop down 1111111100011100
Network (Nit) loop up 111111110 100100 0
Network (NIU) loop down 111111110 0100100
10 programmable user codes, 1 to 32 bits each T

Remote Control (SW302)

VT100 emulation

Status table provides current and historical information on test sets’ LEDs
Uses test set's serial port, 8 pin MINI DIN connector, RS232C

Serial port cannot be connected to printer during remote control operation

Westell PM NIU and MSS (SW303)

Supports Westell performance monitoring network interface unit and main-
tenance switch sysiem with ramp

Set/query NIU time and date

Query performance data by hour or for all accumulated data

Reset performance registers

Read data over ramp line

Perform maintenance switch function for Westell and Teltrend

Automated looping of Westell and Teltrend line and central office repeaters:
SF and ESF modes supported

- Arm, loop up/down, loopback query, sequential loopback, power lcop

query, span power up/down, unblocking

Requires SW310

Fractional T1 (SW311)

Error measurements, channel configuration verification

NxB84 kbps, Nx56 kbps, N=1t0 24

Sequential, alternating, or random channels

Set Tx and Rx channels independently

Auto scan and auto configure to any FT1 order for active channels
Selectable idle channel code, 7F or FF hex

Requires SW310

ESF and SL.C-96 Datalink send and Receive (SW312)
ESF Datalink
Read and Send T1.403 message on FDL (PRM and BOM)
Automatic HDLC protocol handling
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YEL ALM, LLB ACT, LLB DEA, PLB ACT, PLB DEA
T1.403 24 hour PRM collection per 15 min interval
SLC-96 Datalink
Send and receive message
WP1, WP1B, NOTE formats
Alarms, switch-to-protect, far end loop
To TR-TSY-000008 specifications, modes | and HI
SLC-96 FEND loop
Requires SW310

CSU/NI Emulation (SW313)

Graphical indication of signal status

Simultanecus display of T1 line measurements

Automatic generation of AlS

Loopbacks:
Responds to remote loopback commands, in-band and out-of-band
(ESF datalink T1.403)
Establish Line and paylcad loopback from keypad

Requires SW310 ‘

Voice Frequency Capability (SW320)

General: Talk/listen with volume control, 24 channel signaling bit display,
control signaling bits, view channel data, w/Alawto DS3or DS1/E1 ports

Specify trunk type: E&M, G-start (FSX/FXO), L-start (FXS/FXO), user-
defined

Specify supervision on idie channels

Basic Transmission Impairment Measurements: Level, frequency, C-
message noise, C-notched noise, 3 kHz flat filter noise, signal to noise
with 1004 Hz tone. Generate 50 to 3950 Hz +/- 1 Mz, 1 Hz steps, +3 to
-60 dBm, 1 dB steps. Requires SW321

Addressing
DTMF/MF/DP dialing, programmabie dial number up to 32 digits, 10

stored numbers, programmable transmit level -5 to <25 dBm

MF/DTMF dialing: specify dial period, silent period from 50 ms to 999

ms

DP dialing: specify % break from 40 to 60, interdigit period from 200 ms
to 300 ms

Measure MF/DTMF high/low frequency, fevel, twist, digital time, interdigital
time

Measure DP pulses per second, % break
Requires SW322
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ISDN PRI Call Set Up and Analysis (SW323)
D-channel message monitor
Fitter type: Call reference, caller nurmber, called number
Voice and data call setup and receive
Talkflisten for voice calls
56k, 64k data rates
Data patterns: 2047, 511, 127, 83, 1111, 0000, or 8-bit user pattern
Programmable called and caller numbers, B channel number, NSF codse,
NSF type
NT, TE emulation
Programmable D channel number
AT&T 5ESS and Northern Telecom DMS-100 compatible
On-screen table for optional call feature programming
Reguires SW310

General

SW options upgradeable via SunWare™ in-field cartridge replacement

Printer: Print every 2 to 89 minutes, print at end of measurement, print on
errorfalarm events, print screen alpha-numerics

Size: 105x6x27cm(4x2.4x%x10.57

Weight: 1.3 Kg (2.8 Ib)

S3300 and 55300e chassis:
Buitt-in NimH rechargeable battery pack. Battery operating time: 90
min nominal. AC operation with 100 to 240 VAC, 50/60 Hz universal
charger.

Environmental

Operating temperature: 010 50 °C (32 to 122 °F)
Storage temperature: -20 to 70 °C (-4 to 158 °F)
Humidity: 5% to 90% noncondensing
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2.0 Configurations

Here are the various items which can be ordered in addition to the basic
SunSet T3 §8300 or 38300e. The following packages give you everything
you need in one convenient order number. If you prefer, you may order
most items individually,

Model Name and Description

SS8300 SunSet T3 Chassis _
Includes SunSet T3 Chassis, 120 VAC 1.2A Battery Charger,
SunSet T3 User's Manual, SunWare Cartridge, Instrument Stand.
SunWare Cartridge includes basic T3 testing operations. This
model does not support option SW324.
CLEL T3TEMPLDAA
CPR: 674737

$S300e SunSet T3 Chassis compatible with option SW324
Includes SunSet T3 Chassis, 100 VAC to 240 VAC Universal
Battery Charger, 6-ceil NiMH battery, SunSet T3 User’s Manual,
SunWare Cartridge, Instrument Stand. SunWare Cartridge in
cludes basic T3 testing operations.

SW301 DS3 FEAC
Provides control and analysis of the DS3 FEAC data link in C-bit
parity framing format.

5W302 Remote Controi
Allows menu-driven remote controf of basic test functions using
a dumb terminal or personal computer equipped with VT100
terminal emulation software. Includes printer cable and null
modem adapter.

SW303 Maintenance Switch, Performance Monitoring NIU, RAMP,
Looping Repeaters
Provides menu-driven support for the Westell and Teltrend loop
ing repeaters, Maintenance Switch, and Performance Monitoring
NIU, including the RAMP feature. Requires SW310.

Ch. 7 Specs. & Configs. 7-9

www.valuetronics.com



SwW310

SWa1

SwW312

SW313

SW320

SW321

Sw3a22

SW323

SW324

D81 Testing

Frovides D51 test capability through the bantam jacks on the set.
Also provides DS1 drop and insert test capability through the
WECO 560-styie jacks on the set. DS1 capabilities include a
broad variety of test patterns, DS1 NIU and CSU loopback
operations, basic DS1 measurements, view received data, quick
test, bridge tap test.

Fractional T1

Provides fractional T1 test capability. Any arbitrary combination
of receive and transmit DSO channels. 56 and 64 kbps modes
supported. Requires SW310.

ESF and $1.C-96 Datalink Send and Receive
Provides T1.403 and ESF data link send and receive capabilities.

Also includes SL.C-96 data link send and receive. Requires
SW310.

CSU/NIU Emuiation
Provides T1 CSU and NIU emulation. Requires SW310.

DSO Drop/insert
Provides voice frequency talk/listen/tone. Requires SW310.

VF Level, Freq, & Noise Measurement

includes level, frequency, and noise measurements: S/N, C-
Message, C-Message Notched, and 3 kHz flat filters. Sends
tones at 50 to 3950 Hz at +3 to -60 dBm. Requires SW310 and
SW320.

MF/DTMF/DP Dialing, Decoding, and Analysis
Requires SW310 and SW320.

ISDN PRI Call setup & analysis

Set up and receive voice/data calls. BERT test on data calls, talk/
fisten on voice calls. 23B+D, Nx56K, Nx64K BERT. AT&T and
Northern Telecom compatible. Requires SW310.

E1 Test Capabitity

From a D83, drop and insert an E1 signal through the test sets’
DS1 bantam jacks, or test an E1 signat directly through the DS1
bantam jacks. Requires the $SS300e chassis.
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SW2501 1 Mb SunWare Replacement Cartridge
For SunSet T1, T3, TE1, Ele, STS-1, ISDN. Specify model and
serial number.

Note: SunWare cartridges may be upgraded to inciude additional
options.  Simply send in a purchase order with your test set serial
number and the desired new option(s). We will mail you a new cartridge
with aill of your original options plus the new one(s). We will also enclose
a stamped, pre-addressed padded envelope for you to return the old
cartridge. There is a $150 charge for replacing each lost or unreturned
cartridge.

$5101 Carrying Case

$S104 Cigarelte Lighter Battery Charger

$8105 Repeater Extender

$8106 Single Bantam to Singie Bantam Cable, 6'

$5108 Single Bantam to Single 310 Cable, &'

88109 Single Bantam to Probe Clip Cable, 6

$S110 Dual Bantam to 15-pin D Connector Cable, Male, 6'
$S111  Dual Bantam to 15-pin D Connector Cable, Female, 6'

§$8112 Dual Bantam to 8-position Modular Plug Cable
Fits RJ-48 jacks per ANSI T1.403, 6'. Used for NIUs (smart jacks).

§5115 DIN-8 to RS232C Printer Cable

Replacement printer cable for earlier serial printers such as
SS5118.

$81158 DIN-8 to DB-9 Printer Cable
Included when either SW302 or S$118B/C is orderad.

§5115C DIN-8 to 6-pin RJ-11 Printer Cable
Compatible with the STAR DP-834Q printer interface.
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88116 Instrument Stand

8S117A Printer Paper, 5 rolls, for SS118B/C

8§S118B High Capacity Thermal Printer
With internal rechargeabile battery. Includes cable (SS1158Yfor .
connection to SunSet and 116 VAC charger. :

85118C High Capacity Thermal Printer
With internal rechargeable battery. Includes cable (S5115B) for
connection to SunSet and 220 VAC charger.

S$8121B SunSet AC Charger, 220 VAC, 50/60 Cycle.
Provides continuous operation from 220 VAC source. Provides
0.6A cutput at 12 VDC. Charges battery. 2-stage operation for
fast recharge then slow trickle charge. 3-prong IEC connector.
For 38300 chassis only,

88122 Null Modem Adapter
Reptacement null modem adapter for eariier serial pr_inters such
as S5118. :

$8122A Null Modem Adapter S
DTE to DCE conversion. Included with SW302. e

85123 SunSet Jacket
Provides additional weather protection for SunSets. Rugged
padded synthetic fabric.

$8130A 19"/23" SunSet Rack Mount - Removable
Unit is strapped into rack mount panei.

SS130B 19"/23" SunSet Rack Mount - Permanent
Unit is screwed down to panel for permanent installation.

§8132 Two Single Bantams to 4-position Modular Plug Cable
Used for downloading performance monitoring inforrnation from
a Westell NIU at the front panel jack without disrupting service.

$§138 SunSet AC Charger, 100 to 240 VAC, 50/60 Hz input, 15 VDC
@ 2A output.
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55139

85212

6-cell NiMH Battery Pack
7.2VDC, 1.8 Ahr. Requires factory instaliation.

Conversion cable, BNC (m) 752 to bantam 120, 6’

SS300W SunSet T3 Extended Warranty

$8302

58303

$5304

55305

88309

Extends the standard 1 year domestic factory warranty to 3years.
Includes SunSet chassis but excludes battery and accessories,
which are warranted for 1 year.

WECO 440A to WECO 440A (miniature style) Coaxial Cable
&', fits in 560A jack

WECO 440A to BNC Coaxial Cable, 6'

WECO 440A (mini) to 358A (large) Coaxial Cable, 6'
SunSet T3 User’'s Manual

SunSet T3 Training Tape, English

(Specify SS309K for Korean) Available at no extra charge with
purchase of a SunSet T3.
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Chapter 8 Abbreviations

A

AC - Alternating Current

ACK - Acknowiedge

AFBER - Average Framing Bit Error Rate

AGC - Auto Gain Condrol

AIS - Alarm Indication Signal

AISS - Alarm Indication Signal Seconds

ALM - Alarm

AMI - Alternate Mark Inversion

ARM-INB - Arm Inband

ARQ - Automatic Repeat Reguest

AS - Available Second

ASCIE - American Standard Code for information Interchange
AVBER - Average Bit Error Rate '
AVCER - Average CRC-6 block Error Rate

AVG - Average

B

B8ZS - Bipolar 8-Zero Substitution
BATT - Battery

BIT - Bit Error

BPV - Bipolar Violation

BPVR - Bipolar Violation Rate

BRI - Basic Rale Interface

BTSLP - Bit Slip
BUFF - Buffer
C

Cbit - C-bit Parity Error Count

CER - CRC-6 {4, in E1) Error Rate
CLK - Clock

CLKSLIP - Clock Slip

CLR - Clear

COD - Code

COFA - Change of Frame Alignment
CONFIG - Configuration

CR - Carriage Return

Ch.8 Abbreviations 8-1
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CRC - Cyclic Redundancy Check

CRC-6 - Cyclic Redundancy Check Code - 6
C8U - Customer Service Unit

CTL- Controf

D

di - decibel

dBdsx - decibel referenced to dsx power level
DC - Direct Current

DCS - Digital Cross-connect System
DDS - Dataphone Digital Service
DENS - Density

DGRM - Degraded Minute

DIG - Digital

DLCI - Data Link Connection ldentifier
DLF - Data Link Frame

DN - Down

DP - Dial Pulse

DS1 - Digital Signal 1

[DSX - Digital Signa! Cross-connect
DSXMON - DSX Monitor signal

DTE - Data Terminal Equipment
DTMF - Dual-Tone Multi Frequency

E

E - Equipment

E1 - 2.048 Mbps signal
EQP - Equipment

ERR INJ - Error Injection

ES - Errored Second

ESF - Extended Super Frame
ET - Elapsed Time

EXT - External

EXTERN - External

EXT CLK - Externai Ciock
EXZS - Excess Zeroes Seconds

F
F - Facility

8-2 SunSet T3 Q Version 2.64

www.valuetronics.com



F1 - Function 1

FAC - Facility

FAER - Frame Alarm Error Rate

FALM - Frame Alarm Seconds

FAS - Frame Alignment Signal

FBE - Framing Bit Error

FBER - Framing Bit Error Rate

FDL - Facility Data Link ,
FEAC - Far End Alarm and Control Charnel
FELP - Far End Loop

FREQ - Frequency

FRM - Frame

FSBEE - Frame Synchronization Bit Error Event
FSLIP - Frame Slip

ft - feet

FT1 - Fractional T1

H

HDB3 - High Density Bipolar Three
HEX - hexadecimal

HOLDSCRN - Hold Screen

Hz - Hertz

INTERN - Internai
INV - Inverted
ISDN - Integrated Services Digital Network

K
kFt - kilo Feet

L

LAP-B - Link Access Protocol - Balanced
LBG - Line Builgd Qut

LDNS - Low Density Seconds

LED - Light Emitting Dicde

LCD - Liguid Crystal Display

Ch.8 Abbreviations 8-3 ]
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LLPBK - Line Loopback

L.OFS - Loss of Frame Second
LOG - Logical

LOS - Loss of Signal

LOSS - Loss of Signal Second
LPBK - Loopback

LPBKQRY - Loopback Query
Lpp - Level peak-to-peak
LVL - Level

M

mA - miiAmpere

MAX - Maximum

mbps - megabits per second

MF - Multi-Freguency

MFAL - Multiframe Alarm second
MFAS - Multiframe Alignment Signal
MFER - Multiframe Bit Error Rate
MIN - Minimum

MON - Monitor

mW - miiliwatt

N

NI - Network interface

NIU - Network Interface Unit

NOTE - Network Office Terminating Equipment
NV RAM - Non Volatile Random Access Memory

0

QOOF - Out Of Frame
QOFS - Out Of Frame Seconds

=]

PAT - Pattern

PAT SYNC - Pattern Synchronization
PBX - Private Branch Exchange

PCM - Pulse Code Modulation

PLPBK - Payload Loopback
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ppm - parts per million

PRA - Primary Rate Access

PRBS - Pseudo Random Bit Sequence
PRI - Primary Rate Interface

PRN SCR - Print Screen

PRNT - Print
PRNTR - Printer
PWR - Power

PWRLPQRY - Power Loop Query
PWCUTTH - Power Cut Through

Q
QRS - Quasi Random Signal

R

R - Receive

RCV - Receive

REF - Reference

RT - Remaining Time
RX - Receive

S

SIN - Serial Number, also Signal to Noise Ratio
SAPI - Service Access Point Identifier

SCRN - Screen

SEFE - Severely Errored Framing Event

SES - Severely Errored Second

SF - Super Frame

SIG - Signal

SHLF - Shelf

SLC-96 - Subscriber Loop Carrier - 96 channel
SMPX - Simplex

SPLT - Split

SS - SunSet

SW - SunWare, also Switch

SYNC - Synchronized
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T

T - Transmit

TiDM - T1 Data Multiplexer

T/3 - Time Slot

TE - Terminal Equipment

TEI - Terminal Endpeoint ldentifier
TERM - Terminated

TOUT - Time Out

TOUTDIS - Timeout Disable

TX - Transmit

u

UAS - Unavailable Second

Ut - Unit Interval

UNIVLDN - Universal Loopdown
uS - microsecond

A"
V - Volts
VAC - Volis AC

VF - Voice Frequency

w
WDR - Wander

X
XMT - Transmit

Y

YEL - Yellow
YEL ALM - Yellow Alarm
YELS - Yeliow Alarm Second
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Symbols

% BREAK 4-129
%EFS 4-68
%ES
D31 4-69
%obS 4-72
+LVL 4-70
+WDR 4-73
VL 4-71
-WDR 4-73
p-law 1-14
0000 4-54
i-16 4-55, 5-10
1-8 4-55, 5-10
1010 4-54
1100 4-54
1111 4-54, 5-10
127 4-55
1Rx/3Tx 4-13
DS3/E1 4-21
2-8 4-59
2047 4-53
2el5 4-53
220 4-53, 510
2e23 4-53, 5-10
3-24 4-85, 5-10
3K-FLAT 4-134
3Rx/1Tx 4-13
DS3/E1 4-21
3Rx/3Tx 4-11
DS3/E1 4-21
511 4-54
BEDALY 4-55, 5-10
B50CTET 4-55
5ESS swiich 4-99
63 4-55
7F-Hex 4-112

Chapter 9 Index

A

Aand B bits 1-18

A-law Companding 1-39

Abbreviations 7-1

AC Battery Charger 3-13

AC Operation 5-69

ACCUM PRD 4-46

Acknowledged Operation 1-32

Addressing 1-18

AGC 4-8

AlS 1-26
DS3 15
LED 3-9, 3-11

AISS 4-71
52 4-78
D383 4-81

ALARM
LED 3-13

Alarm Indication Signal 1-26
D83 15

AME 1-3, 1-11, 4-18, 4-24
Coding 1-41
quick test 4-94

AMI/BBZS Mismatch 1-22

Applications
Accept a New 2.048

MbpsCircuit 5-63
Accept a new T1 Span 5-1
B8ZS/AMI Opticning 5-11
Check DSX Wiring 5-17
Fractional T1 5-35-5-51
Frame Slips/Freq Sync 5-12
Loop Back CSU or NI 5-8
Looping Back a DS1 Device
within a DS3 5-60
M13 MUX Operation 5-54
Measure Signal Level 5-14
Monitor an In-serv Ckt 5-4-5-51
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Monitor E1 Voice Channel 5-68
Monitor In-Serve E1 Ckt 5-66
Monitor VF Chnl 5-23
Network Codes/Chnl Data 5-19
Protect Switch Timing 5-62
Stressa T1 Line 5-9
Talk/Listen, Advanced 5-28
Timed Tesi 5-16
Using the Battery & AC Charger
5-69
Using the Remote Control 5-76
ARM-DL 4-38
AT&T Custom 4-99
AUTO
Key 3-6
key 4-3, 4-10
AUTO SCAN 4-135
availability 4-64

B

B channe! 1-30
B3ZS 1-3
B8ZS 1-11, 418, 4-46
LED 3-10
line coding 3-10
quick test 4-94
B8ZS/AMI Mismatch 1-22
BackLIGHT 2-4, 6-2
Key 3-3
Timer 3-3, 4--116
bar graph 4-76, 4-86
Basic Rate 1-30
Basic Rate Interface 1-30
BATTERY
LED 3-12
Battery
Charger 3-12, 6-1
Charging 6-1
Life 3-3
Battery Charger
selecting the appropriate 2-2
battery pack 5-69
baud rate 4-116
BINARY

Definition 1-36
Bipolar viclations

Code errors 4-83
Bit Errors 1-25
Bit Stream 1-37

Definition 1-36
BPV 4-109

DS1 4-67

E1 4-84

intentional 1-41
BPVR

DS1 4-67
BRIDGE 4-6, 4-18
Bridge Tap

Patterns 4-82

Test 4-90
BRIDGE TAP DETECT 4-92

C

C-BIT 410
C-bit
Errors 1-25
FRM LED 3-9
Parity Framing 1-3
C-bit FEAC 4.36
C-bit parity 4-36
C-bits 4-154
C-MESG 4-134
C-NOTCH 4-134
Calibration 6-4
CALL SETUP
ISDN 4-101
CAS 1-45
Chbit 4-79
CCITT Specifications 4-79
ChanDS3 4-10
DSt Selections 4-16
DS3 Selections 4-15
Change of Frame Alignment 4-
67, 4-72
Channel
Definition 1-37
Channel Numbering 5-21, 5-25
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Channel-Associated Signalling 1-
45
Charging 5-69
Checking for Proper M13 MUX
Operation 5-54
Checkout Procedure 2-4
Cigarette Lighter Charger 3-13
CLKSLIP 4-83
CLR PRINT BUFFER 4-119
CLR-FT1 4-43
COD 4-66
CODE 4-6, 4-18
E1 4-26
CODE errors 4-83
Coding
AMI 1-41
HDB3 1-41
COFA 4-87, 4-72
Companding Characteristic 1-39
CONFIG 4-66
Configuration
ChanDS3 4-10
DSt 4-3
P33 4-8
DS3/E1 4-21
Configurations 8-9
Connector Panel 3-13-3-14
CONTINU 4-85
measurements 4-1711
Contrast Control 2-4, 3-14, 6-2
CRC 1-46 ‘
DS1 4-68
E1 4-84
CRC-4 1-46, 4-23, 4-26, 4-84
LED 3-13
CRC-6 1-13
Errors 1-25
CRCR
D31 4-88
E1 4-84
create a new dial number 4-133
Cross-talk 1-23
Ccsu 110
CSU Loopback 4-29
CSU/NI Emulation 4-139

Cursor 3-8
Customer Service 6-6
CvL 4-46 -

CvP 4.46

D

D channel 1-30
DALY 4-55, 5-10
Pata Link
Controt 4-141
ESF T1.403 PRM 4-145
Loopbacks 4-29
Monitor BOM 4-148
Monitor PRM 4-1486
Send PRM 4-149
Send T1.403 BOM 4-150
SLC-96 4-141
Data Link Connection Identifier 1-
34
DATA LINK CONTROL
DS3 FEAC CHANNEL 4-152
Data Rate 1-39
DATACALL PAT
ISDN 4-99
DDS patterns 4-57
DDS-1 4-57
DbS-2 4-58
DODS-3 4-58
DDS-4 4-58
DDS-5 4-58
DDS-6 4-58
Definitions
Binary Data 1-36
Bit Stream 1-36
Channel 1-37
E1 Technology 1-36
Delete a User Test Pattern 4-64
DGRM
DS1 4-68
DS3 4-79
E1 4-84
DIAL PERIOD 4-127
Dial Pulse Terminating {DPT)
signaling bits 5-31
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Dial Set up 4-126

DIAL/SPRVIS SETUP menu 4-126

Dialing 1-18

chialing 4-131

DIRECT 4-48

Down Cursor 3-6

DP 4-131
Analysis 4-135

DSO0 Hitless Insert 4-16

D31 1-1
coding 4-6
EXT CLK Ceonnector 3-14
fractional 4-4
Frequency screen 4-76
Loopback Procedure 4-28
Loopbacks 1-19
Measurement Results 4-74
Network Elements 1-9
out-of-frame 4-112
Performance Monitoring 1-20
propagation delay 4-106
protect switch timing 4-107
Signal 1-11
Standards 1-11
Technology 1-8
Test Patterns 4-51
TX/RX Connectors 3-14
Usage 1-8

DBS1 LOOPBACK 4-27

DS1 Measurements 4-74

DS1 O0OF 4.112

DS1 Test Mode 4-3

DS1C 1-22

DS1Rx 4-20

Ds2
framing 1-3
FRM LED 3-11
Measurements 4-77

DS3 141
AlS 1.5, 4-54
EXT CLK Connector 3-14
Framing 1-3
Idle Signal 1-4
Loopbacks 1-6

Performance Monitoring 1-7
Pulse 1-3
REF CLOCK 4-113
signat 1-2
Standards 1-2
Technology 1-1
Test Mode 4-8
Test Patterns  4-51
TXRX Connectors 3-14
XMT CLOCK 4-112
yellow alarm 1-6
D83 C-BIT FEAC loopback 4-36
DS3 C-BIT MONITCR 4-154
DS3 EXT CLK 4-113
DS3 FEAC CHANNEL menu 4-
152
DS3 Hitless Insert
Hitless Insert 4-15
D83 Measurements 4-78
DS3 signal 4-10
DS3-RX 4-112
DS3/1 CNFG 4-11
D83/DS1 C-BIT FEAC
lcopback 4-35
DS3/081 STUFF-BIT 4-34
DS3/ET
DS3 Selections 4-22
E1 Selections 4-23
Test Mode 4-21
DS3/t1 CoNFiguration 4-21
DS3drp 4-20
BSX DS3 Signal Level 4-10, 4-
15, 4-23
DSXMON 4-8, 4-18
DTMF 4-130
Analysis 4-135
Dialing 1-18
DTMFMFR2/DP Dialing 4-129
DX Signaling Bits 5-32

E

E&M Signaling Bits 5-31
E1
Applications 5-83
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CODE 4-24
Framing 1-44
framing 4-23, 4-26
frequency screen 4-87
LEDs 3-12
Line Coding 1-41
Measurement Resulis 4-82
Monitoring 5-67
Pulse Shape 1-44
sef up interface 4-25
summary screen 4-82
Test Mode 4-25
Test Patterns 4-52
E1 Signal
Levels 1-43
E1 signal 4-21
Edit 2 User Test Pattern 4-63
EFS 4-68, 4-73
EMULATE TYPE
ISDN 4-99
Emulation
CSU/NI 4-139
End-to-End Monitoring
DS1 120
D83 1-7
ENTER 3-7
ERASE NV RAM 4-117, 6-2
ERR INJ
Key 3-6
ERROR INJECTION 4-109
ERRORS
LED 3-8, 3-10
ES
DS1 4-69
E1 4-84
ESCAPE
Key 3-7
ESF
fFraming 1-12
LED 3410
PRM Troubleshocting 1-28
ESF Data Link 4-145
monitor BOM 4-149
monitor PRM 4-146

send PRM 4-149
send T1.403 BOM 4-150
ESF DATA LINK CONTROL 4-145
ESF-DL Loopback 4-29
ESL 4-48
ESP 4-46
ET 4-66
ETO Signaling Bits 5-32
External timing 4-8
EXZS 4-69

F

F-Keys 3-3
F-keys
measurement results 4-65
FACTORY DEFAULTS menu 4-119
FAER 4-84
FALM 4.84
Far End Block Errors 4-80
FAS 1-44
FAS Remote Alarm Indication 4-
84
FASE 4-84
Fault Sectionalization 1-1, 1-8, 1-
23
FBE 1-25, 4-108
DS1 4-69
DS2 4-78
DS3 4.79
FBER
D81 470
DS3 4-80
FEAC 1-6, 4-35, 4-36, 4-153
FEBE 4-80
LEDs 3-9
FEBE Based Monitoring
D33 1-7
FEBESs in Troubleshooting 1-28
FF-Hex 4-112
FOX 4-59
Fractional T1 5-35-5-51
FRAME
DS1 4.3
DS3 4-10
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Framing 4-3
Bit Errors 1-25
DSt 1-12
DS3 1-3
framing
LEDs 3-10, 3-13
Framing Bit Error Rate 4-80
FREQ 4-70
frequency screen
DS1 4-76
E1 4-87
Frequency Synchronization 1-
15, 1-16
FRM 4-66
Front View
S8300 3-1
58300e 3-2
Front View Description 3-1
FSLP 4-70
FXO 4-128
Loop Mode Signaling 5-32
Signaling Bits 5-32
FXS 4-128
Grd Start Signaling Bits 5-32
Loop Start Signaling Bits 5-32

G

G.821 Measurement screen 4-76
GENERAL CONFIG menu 4-115
GENERATE ALARMS 4-120
GRAPHIC

screen 3-4, 3-12

H

FHDB3 4-24, 4-83
Coding 1-41
LED 3-12
HIGH D33 Signal Level 4-10, 4-
15, 4-23
HISTORY 3-8
Key 3-6
Hitless D30 Insert 4-16
HOLDSCR 4-65
Hyper Terminal 5-80

I-frame 1-34
1.430,1.431 1-31
l.441 1-32
1.460 1-33
l.451 1-33

CIDLE

DS1 CHNL code 4-112

DS3 1-4

LED 3-8

pattern 4-59
impedance 1-43
in Band Loopbacks 4-29
IN-BAND loopback codes 4-29
Insert on D3SO 4-16
INSERT TYPE 4-123
Inserting on a DS3 4-15
Instrument Stand

Installation 2-2
INTERDIGIT PRD 4-129
internal timing 1-17, 4-7
ISDN 1-30

call configuration 4-101 -

CALL TYPE 4-101

Configuration 4-96, 4-98

emulation mode 4-99

information field 1-35

Primary Rate 4-98

SETUP FILTER 4-104

START TRACER 4-104

Technology 1-30

VIEW/PRINT TRACER 4-105
my-T

G703 1-36, 1-44

G.704 1-36

G.706 1.38

G.821 1-38

5.826 1-36

M.550/M.2100 1-36

K

keys 3-3
AUTO 3-6
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cursor 3-6
enter 3-7
ERR INJ 3-6
escape 3-7
F-keys 3-3
graphic 3-4
history 3-6
letter 3-8
light 3-3
number 3-8

orange labels 3-7

power 3-7
prn scrm 3-7
resync 3-3
shift 3-7
volume 3-6

L

LAP-B 1-30
LAP-D 1-30, 1-32

Layer 2 SAP! 4-1C0

Layer 2 TEl 4-100
LONS 4-70
LEDs 3-8
blinking 3-8
Common 3-11
DS1 3-10
DS3 3-8
E1 312
Flashing 3-6
Left Cursor 3-7
Level
E1 Pulse 1-43

Level Problems 1-23

LIGHT 2-4

Key 3-3

Timer 3-3
Line Build Out 4-7
Line Coding

DS1 (ChanDS3) 4-18

LOFS 4-71
LOG+BPV 4-109
LOGIC 4-108

Loop Back Control 4-26

Loopback
Codes 4-29
Delete a USER code 4-34
DSt Level 4-27
DSt NIU, C3U, Repeater 1-19
DS3 Level 4-34
. Edit a USER code 4-33
M13 Muitiplex 1-6
NIU @ customer prem 4-150
Problems 1-22
Program a USER code 4-31, 4-
32
Select a USER code 4-30
View a USER code 4-30
loopbacks 4-110
bridge tap detect 4-91
DS3 C-BIT FEAC 4-38
DS3/DS1 C-BIT FEAC 4-35
DS3/DS1 stuff-bit 4-34
emuiation 4-140
TELTREND REPEATERs 4-38
WESTELL PERFORMANCE
MONITORING NIU MAINTE-
NANCE SWI 4-43
WESTELL REPEATERs 4-37
Looping Back a DS1 Device within
a D83 5-60
Looping Repeater
Teltrend 4-38, 4-40
Westell, XEL, others 4-43
LOSS 4-71
Loss Of Frame Seconds 4-71
Low Density Seconds 4-70
LOW-MON D83 Signal Level 4-
15, 4-23
LOW-MON DS3 signal level 4-10
Lpp 4-71, 4-83
LVL 4-70

M

M13 4-10
Framing 1-3
FRMLED 3-9

M13 multiplexer 1-10
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Master/slave timing 1-16 Northern Telecom DMS-100 switch

MaxF 4-72 4-39
MEASUREMENT RESULTS menu NOTE 4-142
4-64 NSF Code 4-102
Measurements NSF TYPE 4-103
DS1 4-74-4-108 NT 4-99
D52 4-77-4-108 NTI 4-99
measurements Null Modem pin assignments 5-72
D33 4-78 Nx56K 4-4
E1 482 Nx64 Switching 1-15
menu tree 4-1 Nx64K 4-4
MF 4-130 Nyquist Theorem 1-14, 1-38
MF/DP/DTMF dial 4-129
MF/DTMF/DP o
Ana'ySiS 4-135 Off Hook 1-18
Dialing 1-18 On Hook 1-18
ME/DTME/DP ANALYSIS menu 4- OOFS 4-72
135

Orange Labels 3-7

MFAS 1-45
MFAgSRemote Alarm Indication 4- gﬁgg EAEE"'XSU&EESM”&‘TE"S - ;gﬁ
4-B7
MFER 4-85
MESE 4-85 Out-Of-Frame sec_onds 4-72
MinkF 4-72 P
MONITOR
T1.403 BOM 4-149 Parity Error 1-25, 4-80
T1.403 PRM 4-146 PAT SYNC
MONITOR DS3 FEAC 4-152 LED 3-11
MSEC 4-46 Pattern
MSS SWITCH CONTROL 4-47 Inversion 6-3
Mu-law 1-39 Program a USER test pattern 4-
Mux1Rx 4-14 62
DS3/E1 4-21 pattern inversion 4-112
Mux3Rx 4-14 PATTERN LOCK 4-113
DS3/E1 4.21 disable 6-3
patterns 4-51
N bridge tap detect 4-92
NATL-2 4-99 ggg;\";i? User pattern 4-61
NI BErmulation 4-139 Defined 4-53
NIU INVERT 4-112 :
Loopback 4-29 ISDN 4-99
Loopup @ Cust Frem 4-150 Usage 5-9
NOISE MEASUREMENT menu 4- Pbit 4.80

134 PBX Troubleshooting 1-22

9-8 SunSet T3 Q Version 2.64

www.valuetronics.com



PCM 1-14
PCM-30 4-23, 4-26
LED 3-13
PCM-31 4-23, 4-26
LED 3-13
PDVS 4-46
Percent break 4-129
Performance Monioring 1-28
D31 1-20
DS3 1-7
Performance Report Message
DS1 1-20
Plesiochronous 1-15
PM PERIOD 4-46
poliffinal 1-35
PortTx 4-20
POWER
Key 3-7
LED 3-12
Power Problems 1-23
Primary Rate 1-30
Primary Rate Interface 1-30
PRINT RECORDS menu 4-113
Printer
Automatic printing 4-117, 5.75
Cable 5-71
Clearing the buffer 4-119
PR40A 5-71
Setup 4-116
Switch Settings 5-73
printer 3-14
Printer cable pin Assignments 5-
73
Printer Switch settings 5-74
Printing 5-71
PRN SCR 3.7
PROPAGATION DELAY 4-106
PROTECT SWITCH TIMING 4-107
Protect Switch Timing 5-62
Protective Jacket 2-2
Protective Switching 4-107
Pulse Code Modulation 1-14, 1-
37
Pulse Dialing 1-18
Pulse, DS3 1-3

Puise Link Repeater (PLR) signal-
ing 5-33
PULSES
LED 3-8, 3-10
PWCUTTH 4-39, 4-40
PWR
DS3 4-81

Q

G.931 4-99

QRS 4-54, 5-9 :
Quasi Random Signal 4-54
Quick Tests 4-93

QUIET 4-123

R

RAl 4-85
Rate
D51 4-4
RATE errors 4-84
RCV 4-66
RCV PATTERN STORED 4-89
received timing 4-8
RECVR 4-5
Ref Clk
DS3drp 4-20
Ref Clock
EXTERN 4-20
INTERN 4-19
REMOTE CONTROL
cursor commands 5-79
Remote Control 3-14, 5-76
Windows 85 5-80
Repair 6-1, 6-6
Repeater
Teltrend 4-38, 4-40
Woestell, XEL, others 4-43
RESET PM COUNTERS 4-47
RESYNC
Key 3-3, 3-12, 6-3
RETRIEVE NIU HEADER 4-47
RETRIEVE PM REPORT 4-46
Right Cursor 3-7
Ringdown Signaling Bits 5-33
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BMA Number 6-6
Robbed Bit Signalling 1-18
RPO Signaling Bits 5-31
RT 4-66
RTRV/VIEW ALL PM RPT 4-45
RxLVL

ChanD33 4-15

DS3 4-10

DS3 (DS3/E1) 4-23

E1 4.26

S

S-frame 1-34
SAP! 4-100
SDPO Signaling Bits 5-31
Security Violation 6-2
select an E1 inside the DS3 4-23
SELF TEST 4-118
SEND a User-Defined Pattern 4-
60
SEND DS3 FEAC 4-153
SEND T1.403 BOM 4-150
SEND T1.403 PRM 4-149
SEND TEST PATTERN 4-51
SEQLPBK 4-38
Serial Number 2-4, 4-119, 6-2
SERIAL PORT 3-14, 4-116
Serial Port 5-71
Communications 5-76
printer settings 5-74
remote conirgl settings 5-77
Settings 5-71
Service Access Point Identifier 1-
34
SES
DSt 4-72
SESL 4-46
SESP 4-48
SET NiU TIME & DATE 4-47
SET UP INTERFACE
ISDN 4-96
SET UP INTERFACE menu 4-2
SF Framing 1-12
SFLED 3-1C

SHIFT
Indicator 3-3
Key 3-3, 3-7. 6-1
Signal to Noise 4-134
Signaling
Set-up 4-126
Signaling Bits
Dial Puise Terminating (DPT) 5-
31
Dupiex (DX) 5-32
E&M 5-31
Equalized Transmission Only
(ETO) 5-32
Foreign Exchange - Office (FX0)
5-32
foreign exchange - office end
(FXO) loop start 5-32
foreign exchange - station (FXS)
grd start mode 5-32
Foreign Exchange Subscriber
End (FXS) loop start 5-32
Pulse Link Repeater (PLR} 5-33
Revertive Pulse Originating
{(RPQO} 5-31
Ringdown 5-33
Sleeve Dial Pulse Originating
(SDPO) 5-31
SILENT PERIOD 4-128
Stave Timing 1-16
SLC-96 1-10, 4-141
LED 3-10
MONITOR DATA LINK 4-141
Other test sets 3-11
Send Message 4-144
view data link 4-145
Slipping 1-16
SLIPS 4-83
Smart Jack 4-43
SMF 1-47
SONET 1-11
SPAN CTRL 4-38
Span Powering Problems  1-23
Specifications 8-1
55300
front view 3-1
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88300e

E1LEDs 3-12

front view 3-2
Standard Test Patterns 4.52
START LINK/CALL SETUP 4-100
STAT 4-46
Stress a T1 Line 5-9
summary screen

DSt 4-74

DS3 4-78

E1 4-82
SunWare

Cartridge Install 2-1, 6-1

New Releases 2-1

Options 4-1

Serial Number 2-4, 6-2

Version 4-119
Supervision

Set-up 4-126

T1 1-18
supervision 4-124
SUPERVISION TRUNK TYPE 4.

128

Switch Troubleshooting 1-22
Switched 56 Addressing 1-18
Switching 1-15
Synchronization 1-16

Theory 1-15

T

T1-1 4-55
T1-2 4-58
T1-3 4-56
T1-4 4-56
T1-5 4-57
T1-6 4-57
T1.403
send BOM 4-150
send PRM 4-149
T1.403 BOM 4-149
T1.403 Loopback Codes 4-29
T1.403 PRM 4-145
Monitor PRM message 4-148
TALK 4-123

Talk/Listen 5-26
T 4-99
Technical Standards 1-36
Technology Overview 1-1, 1-9
TEl 4-100
Teltrend
Line Repeater 4-38
Maintenance Switch 4-49
Office Repeater 4-40
TELTREND REPEATERSs ioopbacks
4-.38
TERM 4.5, 4-17
Terminal Equipment identifier 1-34
Termination Problems 1-22
Test
PATTERN 4-51
Test Mode
DS3 4-8, 4-10
DS3/E1 4-21
E1 4-25
TEST PARAMETERS menu 4-110
THRU Mode
ChanDS3 4-15
Ticket Entry 4-94
TIME 4-115
TIMED
measurements 4-111
Timing 1-16
TONE 4-123
TONE LEVEL dBm 4-128
Transmission
Technology 1-9
Transmission Technology 1-1
{ransmit clock 4-7
Troubleshooting 1-1, 1-9, 1-
23, 6-1
trunk type 4-128
TSTSG 4-4
DS3 4-10
E1 4-26
Et1 (DS3/ET) 4.24
Tx A/B(/C/D) 4-124
TX/20 4-23
Tx/27 4-15
TxCLK 4-7
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DS1 (Chanb83) 4-19
DSt-Rx 4-8
DS1-Rx (Chan DS3) 4-20
EXTERN 4-8
INTERN 4-7
TxLBO 4-7, 4-19
Txivl 4-23
ChanD83 4-15
DS3 4-10

U

U-frame 1-34
UAS
DS1 4-73
UASL 4-46
UASP 4-48
Ui 4-107
Unacknowieged Operation 7-32
UNARMDL 4-38
UNBLOCK 4-43
UNFRAMED
Et 4-26
UNIVEDN 4-40
Unpacking Procedure 2-1
Up Cursor 3-6
usS 4-107
Usger
DS3/DS1/E1 Patterns  4-53
User Dial Number 4-132
User Number
creaie a user number 4-133
User Test Patterns menu 4-60
User-Defined Patterns 4-60

v

Verification Procedure 6-4
VERSION/OPTION menu 4-119
Version/Serial Number 4-119

VF MEASUREMENTS 4-122

VIEW a User-Defined Pattern 4-60
VIEW RECEIVED DATA menu 4-88
VIEW SUPERVISION 4-125

VIEW TEST RECORD menu 4-120
VOICE FREQ FUNCTIONS menu

4-122
Voice Signal
Conversion 1-37
VOL DN
Key 3-6
VOL UP
Key 3-6
Volume 5-69
Vpk
Ds3 4-81

w

WARNINGs 2-4, 4-11, 4-117, 4-
141, 5-1, 5-17, 5-27, 5-
40, 6-2
Warranty
Pericd 6-6
Registration Card 2-1
warranty supplement
Westell
Maintenance Switch 4-43
Perform Mon NIU 4-43
BAMP Access 4-43
Smart Jack 4-43
WESTELL PERFORMANCE
MONITORING NiU MAINTE-
NANCE SWI 4-43
WESTELL REPEATERSs loopbacks
4-37
White Labels
keys 3-3~3-14
WP1 4-142
WP1B 4-142

X

X-Bits 4-82
AlS 3-9
YEL ALM 3-8

X.25 1-33

XMT CLOCK
D83 4-112
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Y

YEL ALM

LED 3-9
YEL/NDLE

LED 3-11
YELLOW

pattern 4-5%
Yellow Alarm 1-26
YELS

DSt 473

D52 4.78
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EXPRESS LIMITED WARRANTY

A. Hardware Coverage. COMPANY warrants hardware prod-
ucts against defects in materials and workmanship. During
the warranty period COMPANY will, atits sole option, either (i)
refund of CUSTOMER'S purchase price without interest, (i)
repair said products, or {iii) replace hardware products which
prove to be defective; provided, however, that such products
which COMPANY elaects to replace must be returned to
COMPANY by CUSTOMER, along with acceptable evidence
of purchase, withintwenty (20} days of request by COMPANY,
freight prepaid.

B. Software and Firmware Coverage. COMPANY warranis soft-
ware media and firmware materials against defects in mate-~
riats and workmanship. During the warranty period COM-
PANY will, at its sole option, either (i) refund of CUSTOMER’S
purchase price without interest, (if) repair said products, or (jit)
replace software or firmware products which prove to be
defective; provided, however, that such products which COM-
PANY elects to replace must be returned tc COMPANY by
CUSTOMER, along with acceptable evidence of purchase,
within twenty (20) days of request by COMPANY, freight
prepaid. In addition, during the warranty period, COMPANY
will provide, without charge to CUSTOMER, all fixes, paiches,
new releases and updates which COMPANY issues during
the warranty period. COMPANY does not warrant or repre-
sent that all software defects will be corrected. In any case
where COMPANY has licensed a software product “AS-1S,”
COMPANY'S obligation will be limited to replacing an inaccu-
rate copy of the original material.

C. Period. The warranty period for Hardware, Software and
Firmware will be One (1) Year from date of shipment to
CUSTOMER. The COMPANY may aiso sell warranty exien-
sions, or provide a warranty term of three years with the
original sale, which provide a longer coverage period for the
test set chassis, software and firmware, in which case the
terms of the express limited warranty will apply to said
specified warranty term.

Warranty
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D. Only for CUSTOMER., COMPANY makes this warranty only
for the benefit of CUSTOMER and not for the benefit of any
subsequent purchaser or licensee of any merchandise.

E. LIMITATION ON WARRANTY, THIS CONSTITUTES THE
SOLE AND EXCLUSIVE WARRANTY MADE BY COMPANY
WITH RESPECT TO HARDWARE, SOFTWARE AND FIRM-
WARE. THERE ARE NO OTHER WARRANTIES, EXPRESS
OR IMPLIED. COMPANY SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE. COMPANY'SLIABIL-
ITY UNDER THIS AGREEMENT WITH RESPECT TO APROD-
UCT, INCLUDING COMPANY'S LIABILITY FOR FAILURE
AFTER REPEATED EFFORTS TO INSTALL EQUIPMENT IN
GOOD WORKING ORDER OR TO REPAIR OR REPLACE
EQUIPMENT, SHALL IN NO EVENT EXCEED THE PUR-
CHASEPRICE ORLICENSE FEEFORTHATPRODUCT, NOR
SHALL COMPANY IN ANY EVENT BE LIABLE FOR ANY
INCIDENTAL, CONSEQUENTIAL, INDIRECT, OR SPECIAL
DAMAGES OF ANY KIND ORNATURE WHATSOEVER, ARIS-
ING FROM OR RELATED TO THE SALE OF THE MERCHAN-
DISE HEREUNDER, INCLUDING BUT NOT LIMITED TO
DAMAGES ARISING FROM OR RELATED TO LOSS OF
BUSINESS, LOSS OF PROFIT, LOSS OF GOODWILL, IN-
JURY TO REPUTATION, OVERHEAD, DOWNTIME, REPAIR
OR REPLACEMENT, OR CHARGE-BACKS OR OTHER DEB-
ITSFROM CUSTOMER ORANY CUSTOMER OF CUSTOMER.

F. No Guaranty, Nonapplication of Warranty. COMPANY does

not guaranty or warrant that the operation of hardware,

software, or firmware wili be uninterrupted or error-free.

Further, the warranty shall not apply to defects resulting from:

{1) improper or inadequate maintenance by CUSTOMER;

(2) CUSTOMER-supplied software or interfacing;

{3) Unauthorized modification or misuse;

(4) Operation outside of the environmental specifications for
the produict;

{5) Improper site preparation or maintenance; or

{(6) Improper installation by CUSTOMER.

Warranty
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