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Section 1 E1Technology Overview NG

1.1 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 simulta-
neously, and we can encode the data
stream to check for errors and avoid
physical problems with the transmission
equipment,

1.2 Technical Standards

E1 transmission technology is
delined 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 transmis-
sion technology:

* |TU-T G.703 Physical/electrical
characteristics of interfaces

« |TU-T G.704 Synchroncus frame
structures

¢ [TU-T G.706 Frame alignment
and CRC

¢ ITU-T G.821 Error performance
of an international connection

* ITU-T G.826 Error performance
parameters and objectives for
international, constant bit rate
digital paths at or above the
primary rate (revised draft 7/85)

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

Consult these standards when you
need detailed information on particular
aspects of E1 transmission technology.




1.3 Basic Definitions

Binary Data: A signal which has been
converted into a format of Os and 1s.

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

Channel: A single portion of the bit

stream which is available for communi-

cation.

1.4 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 transmis-
sion.

This can be achieved through Pulse
Code Modulation. Refer to Figure 1.4A.
The Nyauist 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 pro-
vides 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-bit code "word".
These 8-bit words occurring 8000 times
per second form a 64 Kbps digital bit
stream.

The 8-bit code word is formed by
comparing the amplitude of the analog
sample to a "companding characteris-
tic". The companding characteristic is &
formula which translates the amplitudes
of the samples into the 8-bit code
words. Internationally, a companding
characteristic known as "A-law” 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. In North FACE
America, the encoding is done accord-
ing to the Mu-Law. Therefore, the type 2
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Figure 1.4A Converting a Voice Signal

of companding law used for encoding
the voice signal must maich that for
decoding, for distortion-free transmis-
sion.




1.5 2.048 Mbps Data Rate

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

84(Kbps/Channel)
X 32(Channels) = 2048 Kbps =
2.048 Mbps

This 2.048 Mbps signal is the overal
E1 transmission rate.
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Figure 1.6A Line Coding

AMI format | 1

HDB3 format




1.6 Line Coding

Two types of line coding are used in Number of Pulses Pofarity of Provious Pulse
. {sinca fast substitution
a typlcal E1 network: AMI or HDB3. }"D—
1.6.1 AMI Lo e e
This is the simplest of the two Even } 1 H ﬂ
line coding formats. AMI stands for {Substitule BOOV) _ e
Alternate Mark Inversion, and is J U J
used fo represent successive 1's

values in a bitstream with alternating
positive and negative pulses. Refer
o Figure 1.6A. AMI is not used in }

Qdd

most 2.048 Mbps transmission {Substituie 0COV)
because synchronization loss occurs J j U
during long strings of data zeros.

1.6.2 HDB3

The HDB3 line coding formal was
adopted in order to eliminate these
synchronization problems.

In the HDB3 format, a string of Figure 1.6B HDB3 Encoding 5
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four consecutive zeros is replaced
with a substitute string of pulses
containing an intentional bipolar
violation. As the far end eguipment
receives the E1 signal, it examines
the bit stream for these intentional
bipolar code violations. H will then
extract the code and reconstruct the

original data. The HDB3 code
substitutions provide high pulse
density so that the receiving equip-
ment is able to maintain synchroni-
zation with the received signal.
2.048 Mbps transmission always or
almost always uses HDB3 coding.
Refer to Figure 1.68.

Ideal Pulise

Actual Pulse

Figure 1.7A

Pulse Shape

The SunSet E1 is configured to
detect the HDB3 substitution codes
generated by older network equip-
ment, even if they don't correspond
exactly to current HDB3 standards.
For instance, if an even code is used
where an odd code should have
been used, the SunSet E1 will still
record four Qs.




1.7 Signal Levels &
Impedances

Once a signal has been encoded
into a binary format and assembled into
a bit stream, the pulses in the bit
stream are then converted to actual
voltage levels suitable for £1 transmis-
sion.

Referring to Figure 1.6A, we see
that a typical signal level for an Et
pulse with 75 ohm impedance is either
+2.37 volts/-2.37 volts (for a binary 1"
vajue) or 0 volts (for a binary "0" value}.
Actual signal values would typically be
+/- 10%.

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

Ideally, each pulse transmitted
would be perfectly symmaetrical. How-
ever, in an actual situation, each pulse
becomes slightly distorted when it is
generated and travels along the circuit.
Refer to Figure 1.7A for the shape of an
“ideal" pulse vs. an actual pulse that
would be encountered on an E1 line.

An E1 pulse may be required to
conform to a standardized pulse shape.
This is often determined by comparing it
{0 a specified "mask”. A common puise
mask is given by the ITU-T G.703
recommendation.

1.8 2.048 Mbps Framing

E1 transmission utilizes two main
typas of framing: Frame Alignment
Signal (FAS) and MultiFrame Alignment
Signal (MFAS). Framing is necessary
in order for any equipment receiving the
E1 signal to be able 1o 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.

1.8.1 Frame Alignment Signal

(FAS)

The 2.048 Mbps frame consists
of 32 individual time slots (numbered
0-31). As described previously, each
time slot consists of an individual 64
Kbps channel of data.

In the FAS format, time slot 0 of




Even Frame:
Contains Frame Alignment
Signal (FAS)

Odd Frame:
Does Not Contain Frame
Alignment Signal (NFAS)

ONE 2.048 MBPS FRAME
TIME SLOT 0 1 31
BITS

Figure 1.8A FAS Framing Format

Sa = Bi reserved for National
use

E = Bit reserved for Interna-
tional use

A = Remote Alarm (FAS
Remote Alarm Indication)
Frame Alignment Signal
Pattern = 0011011

8 bits per timesliot x 32
timeslots per frame x 8000
frames per second = 2.048
Mbps transmigsion rate 8
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Channel 1 Channel {6
{T8-1} (T8-17)

A B C DIABC D
Channel 15 Chasnet 30
{E8-15) {T5-31)

Frame 0 TS16 bils: MFAS=0000XYXX
X= spare bits (=1, #f not used)

Y= MFAS remote alarm (=1, ¥ MFAS synchronization is fost}

Note:

1} Frames are transmitied with 30 voice channels on time slots 1-15 and 17-31,

2) Fimeslot 16 (TS16) comains A/BC/D bils for signaling {CASS).

3} MFAS framing still includes the orginal FAS frames and the FAS framing information.

Figure 1.8B

MFAS MultiFrame Format




every other frame is reserved for the
frame alignment signal (FAS)
pattern. Alternate frames contain
the FAS Distant Alarm indication bit
and other bits reserved for National
and International use. Hence, we
utilize 31 time slots into which we
can place data. Reter to Figure
1.8A.

The FAS format does not accom-
modate voice channel signalling.

1.8.2 MultiFrame Alignment

Signal {MFAS)

MFAS framing uses Channel-
Associated Signalling (CAS) to
transmit A/B/C/D bit signalling
information for each of 30 channeis.
This method uses the 32 timeslot
frame format with timeslot 0 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
16 of the first frame to our MFAS
framing information, then dedicaie
timesiot 16 of the remaining 15
frames to our A/B/C/D bits. Refer to
Figure 1.8B.

Frame 0, timeslot 16: 8-bit MFAS
signal

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

1.8.3 CRC-4 Error Checking with

CRC-4 MultiFrame

A Cyclic Redundancy Check-4 1
{CRC-4} is often used in E1 trans-
mission to identify possible bit
errors. CRC-4 allows us to detect
errors within the 2.048 Mbps signal
while it is in service.

CRC-4 is based on a simple
mathematical calculation performed
on each sub-multiframe of data.
CRC-4 will indicate whether an error
probably occurred.

The equipment which originates
the E1 data calculates the CRC-4
bits for one sub-multiframe. Then it
inserts the CRC-4 bits in the CRC-4
positions in the next sub-multiframe.
The receiving equipment then
performs the reverse mathematical
computation on the sub-multiframe.
it examines the CRC-4 bits which




TIME SLOT O
Bits

Multiframne | Sub-Multiframe [Frame# pitt  peo  pis  bitd  hbits — bitd b7 bilg

0 ¢t 0 0 1 1 0 1 1
i g 1 A Sa4 Sa5 | Sab Sa7 | SaB

SMF #1 2 c2 o 0 1 1 0 1 1
3 O 1 A Sad Sa5 | Sa6 Sa7 | Sa8

4 c3 0 0 1 1 0 1 1
5 i 1 A Sad | Sa5 | Sa6 | Sa7 | Sa8

6 c4 0 0 1 1 0 1 1
z ¢ 1 A Sa4 Sab, SaB. | S8a7 | Sa8

8 ¢l 0 4] 1 1 4] 1 1
g i 1 A Sad Sab| Sab Sa7| Sa8

10 | c2 0 g S! S1 5 S0 5 817 s 18

11 1 1 a4 E:1 al a &

SMF #2 12 | ¢3 0 0 1 1 0 1 1
13 E 1 A Sad Sa5| Sab 8a7| Sag

i4 | cd 0 0 1 1 o] 1 1
15 E i A Sa4 Sas | Sab Sa7] Sa8

Note:

SMF#1 = Sub-Multiframe #1

SMF#2 = Sub-Multiframe #2

Sa = Spare bits reserved for National

use

E = E-bit errors

A = Remote Alarm (FAS Remote Alarm
indication)

Frame Alignment Signai Pattein =
0011011

c1,c2,63,04 = CRC bits

CRC muitiframe is not aligned with
MFAS timesiot 16 multiframe

Figure 1.8C CRC-4 Multiframe Format
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were transmitted in the next sub-
multiframe, then it compares the
fransmitted GRC-4 bits to the
calculated value., lfthereis a
discrepancy in the two values, a
CRC-4 error is reporied.

There is one major disadvantage
of relying on CRC-4 errors to
determine the performance of an E1
cireuit: each individual CRC-4 error

does not necessarily correspondtoa

single bit error. Multiple bit errors
within the same sub-mulfiframe will
lead to only one CRC-4 error for the
block. Also, it Is possible that errors
could oceur 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 convenient 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,
Hustrated in Figure 1.8B. Each
MFAS frame can be divided into
"sub-multiframes". These are
labeled SMF#1 and SMF#2 and
consist of 8 frames apiece. We
assoclate 4 bits of CRC information
with each sub-multiframe. Referto
Figure 1.8C for an illustration of the
CRC-4 bits and their placement,

The CRC-4 hits are calculated
for each sub-multiframe, buffered,
then inserted into the following sub-
muitiframe to be transmitted across
the E1 span.

1.8.4 E-bit Performance

Monitoring

When a 2.048 Mbps circuit's
terminal equipment is optioned for
CRC-4 transmission, E-bit transmis-
sion may also be enabled and E-bit
performance monitoring of the circuit
is possible. Check the specifications
of your network equipment. Refer o
Figure 1.8D.

When this type of terminal
equipment detects an incoming
CRC-4 error, it will respond by
transmitting an E-bit error toward the
other terminal. Test set 2, shown in
the diagram, will be able to see the
E-bit errors by plugging into a
protecied monitoring point. Note that
the test set can not see the actual
code errors, framing bit errors and
CRC errors introduced at the trouble
point. The test set can only see the

PACE
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TERMTHAL EQUIFMENT A

BunSet E1 ‘;

r 3 Trouta Polnt
NG ERACRS Protacted Monilor Polnt {Error Source)

-

NETWORK

E-bit Error

.

[ SunSet £1 Protected Monllor Point
e
E-BiT ERRCAS 2

L

Figure 1.8D E-bit Performance Monitoring - In-Service Circuit

TERMINAL EQUIPMENT 8
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E-bit errors transmitted by Terminal
B. Thus, E-bit error transmission
allows a 2.048 Mbps in-service
circuit to be reliably monitored for
transmission performance from any
point on the circuit.

Without E-bit error transmission,
only a complete circuit failure can be
reliably determined at any point on
the circuit. With a complete circuit
failure, the test set will see either
loss of signal, alarm indication
signal, or remote alarm indication.

PAGE
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Section 2 Product Overview HIIINIEGEGEGEGEEEREEEEEEEEEEEEE -

Congratulations, you have just
purchased the industry’s leading hand-
held E1 test set, the SunSet™ E1
equipped with software E1, and carrying
the  mark. This test set puts powerful
test capabilities into a single, conve-
nient, hand-held package.

The SunSet E1 is designed to help
anyone who maintains or works with
2.048 Mbps circuits. Its broad range of
capabilities combined with a convenient
hand-held size makae it the favorite of
technicians in the telephone exchange,
transmission operations and mainte-
nance group, and corporate communi-
cations network. This test set helps
diagnose E1 problems quickly and
easily, whether the circuit is in-service
or out-of-service,

This manual is designed to provide

you with all the information you will
need concerning your SunSet E1.

Each SunSet E1 provides:

Circuit graphics to easily keep
track of complicated circuit
setups

Software cartridges for fast and
convenient feature upgrades
Full-size display for more efficient
operation and faster data correla-
tion

Menu-driven user interface for
simple and efficient operation

20 super-bright LED indicators
give circuit status and history at a
glance

Full range of in-service and out-
of-service measurements
Extensive error injection and
alarm generation capacity

Wide selection of test patterns
Drop and insert o internal test
circuitry N or M kbps, or A-law
deceded VF

N {contiguous) and M (noncon-
tiguous) x64 kbps testing
Printing ability

View live 8 frame received E1
data: binary, hex, and ASCI!
formats.

2.048 Mbps signal level mea-
surement

D50 levelffrequency measure-
ment

Receive signal sensitivity to -43 15
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dBdsx

5 ppm accuracy clock
Transmitter Frequency Shift
allows transmitter speed to be

for Talk/Listen application
View all 30 Channel A/B/C/D bits
on a single display screen

results and error injection

For further information, or if you

varted +/- 100 bpsin 1,5, & 25 Optional features give you even encounter problems, please contact

ppm steps more diagnostic power: Sunrise Telecom Customer Service for
Framing: unframed, PCM-31, * Graphical VT100 Remote Control  assistance.

PCM-30, AUTO, with or without aliows menu-driven control of

CRC-4 basic test functions Customer Service

Propagation delay measurement
in microseconds and Ul

G.821 analysis

(5.826 analysis

M2100/550 analysis

On-screen Pulse Shape Analysis
Talk/isten with DTMF dialing
capability, PCM-30 signaling bit
display and generation

MF Dialing, including MFR2
forward and backward frequen-
cies

Built-in Microphone & Speaker

View FAS and MFAS framing
words: binary, hex, and ASCHi
formats.

Enhanced Error injection allows
errors to be injected equally into
all channels

Advanced Frame Word Applica-
tions allows injection of Sa hits in
1, 0, or teggling formats. Dis-
plays FAS, NFAS, MFAS frame
words

E-bit Analysis and Injection
allows E-bit G.821 measurement

Sunrise Telecom incorporated
22 Great Oaks Blvd.

San Jose, CA 95119

LL.S.A

Tel: 1408 363 8000

Fax: 1408 3638313
Technical Support:

(24hrs) 1 800 701 5208

Email: suppont@sunrisetelecom.com

Internet: hitp://sunrisetelecom.com
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Section 3 Product Configs & Options NG

Here are the various items that can
be ordered with the SunSet E1. The
following SunSet E1 Packages give you
everything you will need in one conve-
nient order number. However, if you
prefer, you may order most items
individualiy.

Mcde!  Name and Description

Packages®

SSE1P1B SunSet E1 Basic Package
includes E1 Chassis, AC Battery
Charger (220VAC, 0.6A), SunSet E1
User'sManual, Software E1  car-
tridge. Has basic measurements,
stress patterns,VF channel capabili-
ties including level and frequency

measurement, DTMF and MF
dialing, view received data, propaga-
tion delay, histogramanlysis, pulse
shape analysis.

Note:

Replace BNC (f) with any of the follow-
ing:
-B BR2 (1200, 3.00V)
Connectors
-C Bantam (1200, 3.00V)
Connectors
-D 1.6/5.6 mm (758, 2.37V)
Connectors

Example: SSE1P1B package with BR2
connectors would be specified as
"SSE1P1B-B" on your order.

110, 120, or 240 VAC Battery Chargers
may be substituted for the S8121-B 220
VAC charger.

55213 Transmit Frequency Shift
Allows transmitter speed to be
varied +/- 30 kbps in 2 kbps steps.
Also allows +/- 200bps (100 ppm) in
2 bps (1 ppm} steps. Provides line
build out of 0 dB or -6 dB.

SW100 Remote Control
Allows menu-driven remote control
of basic test functions using a dumb
terminal or personal computer
equipped with VT100 terminal
emultion software. Includes printer
cable and null modem adapter.
Referred to as option A in configura-
tion screen.
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SW1i71 Enhanced Error injection
Allows errors to be injected
equally in all channejs.

SW210  Advanced Frame Word Appli-
cations
Allows injection of Sa bits in 1, 0, or
toggling 1/0 (0/1) formats. Shows
FAS, NFAS, MFAS frame words.

SW211 E-bit Analysis and Injection
Allows E-bit errors to be measured
with G.821 performance resuits.
AllowsE-bits to be transmitted in
response to received submultiframe
CRC errors. Allows E-bit errors to
be injected through the ERR INJ
key. Requires SW210,

Note:

1) Software cartridges may be up-
graded to include additional options.
Simply send in a purchase order
with your test set serial number and
the desired new option. We will mail
you a new cartridge with all your
original options plus the new ones.
We will also enclose a stamped, pre-
addressed padded envelope for you
to return the old cartridge. There is a
$150 charge for replacing lost or
unreturned cartridges.

88101 Carrying Case

S5104  Cigarette Lighter Battery

Charger
To be used with SunSets equipped
with sealed lead acid battery.

S58113-A AC Battery Charger, 120 VAC
Provides continuous operation from
120 VAC source. For USA, Canada.
Frovides 0.6A output at 12 VDC. 2
stage operation for fast recharge
then slow trickle charge.

55113-B AC Battery Charger, 110 VAC
Provides continuous operaion from
110 VAC source. For Taiwan,
Korea. Provides 0.6A output at 12
VDC. 2-stage operation for fast
recharge then slow trickle charge.

88115 DIN-8 to R8232C Printer
Cable
Printer cable used to connect the
SunSet T1 to a serial printer.
Provided at no charge when either
SW100 or SS118A/B is ordered

PACE
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88116  Instrument Stand,

Provides a convenient, hands-free
viewing stand for the SunSet

88117  Printer Paper, 5 rolis

for SS118A/B

55118 High Capacity Thermal

Printer.

Iincludes rechargeable battery for
operation without AC. Includes cable
for connection to SunSet and 110
VAC charger. 85115 printer cable
included. Order $8127 for 220VAC
applications.

CPR; 674622

CLEI: TITUWO7HAA

S$5121-A SunSet AC Charger, 230

VAC, 50/60 Cycle.
Provides continuous operation from
230 VAC source. Provides 0.6A

output at 12 VDC. Charges battery.
2-stage operation for fast recharge
then slow trickle charge. Two pin
Euro-style connector.

858121-B SunSet AC Charger, 220

VAC, 56/60 Cycle.

Provides continuous operation from
220 VAC source. Provides 0.6A
output at 12 VDC. Charges battery.
2-stage operation for fast recharge
then slow trickle charge. 3-prong
IEC connector

88122 Null Modem Adapter.

Increases the range of serial printers
which operate with the SunSet E1.

§5123 SunSet Jacket.

Provides additional protection
against handling, weather, splashes,
dust, mud, efc for SunSets. In-

cludes elastic handstrap, connector
panet velcro flap, see-through front
panel membrane, front-panel zip
up cover, carabiner hook, and
rugged padded synthetic fabric.

85127 Printer Charger, 220 VAC, 50

60 Hz Charger for S5118 printer.

S5130A 9'/23" SunSet Rack Mount -

Removable

Allows a Sunset to be mounted in
19" or 23" racks. However, SunSet
must still be powered by its charger
plugged into AC supply. Unit is
strapped into rack mount and may
be removed for portable use,

PAE
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S5130B 19/23"SunSet Rack Mount -
Permanent Mount. Allows a Sunset
to be mounted in 19" or 23" racks.
However, SunSet must still be
powered by its charger plugged into
AC supply. Unit is screwed down for
permanent installation.

55208 SunSet E1 User's Manual

58210 Conversion Cable, BNC (m)
75Q to 3-pin banana (m) 1208, 2m

§S211  Cable, BNC (m) 750 to BNC
(m) 75Q, 2m

58212 Conversion Cable, BNC {m)
752 to Bantam 120y, 2m

85214  3-pin Female {o Female
Adapter Plugs
Changes §5210 to female 3-pin

banana.

§8217 Cable, 1.6/5.6 {m) 75Q 10 1.8
5.6 (m) 758, 2m

85218 Conversion Cable, 1.6/5.6 (m)
758 10 3- pin {m) 120€}, 2m

55220  1.6/5.6 Male to BNC Cable,
2m
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Section 4 Unpacking & Checkout Procedure NG

Use the following procedure for
unpacking and testing your new
SunSet:

4.1 Unpacking
1) Remove the packing list from the
shipping container.

2) Remove the SunSet and accesso-
ries from the shipping container.

3) Inspect alt parts and immediately
repott any damage to the carrier and
to 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 registra-
tion card in order to provide
you with updated software
releases

8) Ensure the software cartridge is fully
seated in its slot {refer to Figure 4A,
Software Cartridge Installation).

7} Plug the AC Battery Charger into an
appropriate AC wall outlet;
120 VAC for S5113-A
110 VAC for S5113-B
230 VAC for 8S121-A
220 VAC for 8§121-B

8) If you choose to install the Instru-
ment Stand, refer to Figure 4B,
instrument Stand Instaliation.

NOTE: If you plan to use the
SunSet with its optional
Protective Jacket (55123), then
do not install the Instrument
Stand.

Use the following procedure:

a) Hemove the two center screws
from the rear of the SunSet.
(Save these screws should you
decide o remove the stand at a
later date).

b} Remove the twe bottom screws
from the rear of the SunSet.
These screws are slightly longer
than the ones removed in step
a}. Save both of these screws for
step e) below.
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Figure 4A Software Cartridge Instaliation
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c)

d)

Fit the Instrument Stand onto the
back of the SunSet.

Use the two long screws {pro-
vided with the Instrument Stand)
to screw the Instrument Stand
onto the SunSet at the two
botiom pesitions.

Use the screws saved from step
b} to screw the Instrument Stand
onto the SunSet at the two center
positions.

Switch the set on and verify that it
passes the SELF TEST. if the
SunSet does not turn on immedi-
ately, 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 SunSet.

11}Put the SunSet and accessories into
the soft Carrying Case {(if it was
ordered).

NOTE: Each software cartridge is

mated to a single SunSet. i
your SunSet does not start
properly, verify that the serial
number printed on the soft-
ware cartridge matches the
serial number on the back of
your SunSet,

When ordering software upgrades,

be sure to specify the setial number of
the SunSet into which the new cartridge
will be installed.
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Section 5 Product Description HINIEGEGEGEGEGGEE

5.1 Keys

Reter to Figure 5.1A, for front panel
keys and other features.

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

The SHIFT-tock key should not be
pressed at the same time another key is
pressed. Instead, the SHIFT-lock key
should be pressed and then released.
A SHIFT indicator will appear in the
upper left-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.

I the keys are not behaving as ex-
pected, check the SHIFT indicator. i
the SHIFT indicator displays the wrong
shift status, simply press the SHIFT-
lock key again.

5.1.1 White Laheils

Fi, F2, F3, F4

These keys are used to select
choices F1 through F4 shown at the
bottom of the LCD display. In Figure
51A, 1 would be used to select
TERM, F2 to select MONITOR, F3
to select BRIDGE, and F4 to select
additionai F-key options.

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
iterm.

2) lf setups are complete in a data
entry screen, pressing ENTER
will often return you to the
previous mendu.

3) In a few cases, pressing the
ENTER key is required after the
user finishes entering data in a
given screen. In these cases, the
test set will not execute the
inputs until the ENTER key has
been pressed. In these few
cases, you may cancel all of the
current entries in the screen by

SEC-
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prassing the ESCAPE key. When
this ocecurs, the test set will retain
its previous settings, and will
ignore the information that was
just entered.

- ACursor Up Arrow)

The up arrow key is used to move
the cursor up.

¥ (Cursor Down Arrow)

The down arrow key is used fo move
the cursor down.

P (Cursor Right Arrow)

The right arrow key is used to move
the cursor to the right.

< (Cursor Left Arrow)

The left arrow key is used to move
the cursor to the left.

RESYNCH

The RESYNCH key will force the
test set to search for frame align-
ment, coding, and all known test
patterns.

Example i: If the useris notin
BASIC MEASUREMENTS and has
specified AUTO framing, and the
framing has been lost, the test set
will indicate that the signal is un-
framed. Later, if it appears that
framing has returned, the test set
will be forced to search for framing

when the RESYNCH key is pressed.

Example 2: if the useris not in
BASIC MEASUREMENTS and
pattern synch as been lost, the test
set will indicate that a LIVE signal is
present, and will no longer look for
pattern synch. The user can force
the test set to check for patterns
again by pressing the RESYNCH
key.

In BASIC MEASUREMENTS, the
SunSet will require that the framing
and pattern stay constant for the
duration of the test. Therefore, if
either the framing or paitern is lost
and later returns, the SunSet will
automatically detect the original
framing or pattern. in BASIC
MEASUREMENTS, pressing the
RESYNCH key will restart the
measurement, allowing the SunSet
to detect framing and a new pattern.

RESYNCH will not cause the
pattern to be detected in VIEW
RECEIVED DATA and VF MEA-
SUREMENTS, because the test
setl's pattern synchronization cir-
cuitry is turned OFF in these rmenus.

SEC-
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LIGHT
The backLIGHT key is used to
switch the system backLIGHT off
and on. Keeping the backlIGHT off
when it is not needed will allow the
test set to maintain its battery
charge approximately 20% longer.
The SunSet's backLIGHT has a
programmable timer for automatic
shut-off. This timer can be set from
1 to 99 minutes or disabled com-
pietely. The backLIGHT may be
configured in OTHER FEATURES,
SYSTEM CONFIG, GENERAL
CONFIG, BACK LIGHT.

GRAPHIC

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

ERR INJ

The ERRor INJect key is used to
inject errors into the test set's
transmitted signal. Errors are
injected according to the cutrent
settings in the OTHER FEATURES,
TEST PARAMETERS, ERROR
INJECTION menu.

HISTORY

The HiSTORY key is used to turn
off any flashing LEDs. The LEDs
flash to indicate any error, alarm or
caution condition which cccurred
previously but which is no longer
present. Pressing the HISTORY key
will not affect the measurement
results.

PRN SCRN

The PRiNt SCReeN key is used to
print any alphanumeric information
appearing on the screen. This key
will not allow screen graphics to be
printed. If screen graphics are able
to be printed, an F-key selection will
appear for this purpose.

ESCAPE

Pressing the ESCAPE key one or
more times moves you back to the
SunSet-E1 MAIN MENU,

5.1.2 Orange Labels

SHIFT

The SHIFT-lock key is pressed to
provide access to 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.
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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 fo use the
white label functions,

A,B,C,D,E F

These keys are used to enter DTMF
tones (A-D) as well as hexadecimal
numbers. They can also be used to
provide labels for user-defined
information.

0,1,2,34,56,7,89

These keys are used to enter user
test patterns and telephone num-
bers. They can also be used to
provide fabels for user-defined
information,

B
The # key is used in DTMF dialing
to produce the :*x DTMF tone.

#
The # key is used in DTMF dialing to
produce the # DTMF tone.

5.2 LEDs

The LEDs {Light Emitting Diodes)
provide & visual indication for the
condition of the received sighal. An
LED will be lit continuously when the
particular condition for that LED is

detected. If the condition should cease,

then the following will result:

¢ For status (green) LEDs, the LED

will turn off and remain off.

* foralarm (red) LEDs, the LED
will flash to indicate a "history”
condition.

*  For caution {yellow) LEDs, the
LED will flash to indicate a
"pattern inveried" condition,

Blinking provides "historical” infor-
mation on the circuit condition, in the
event that the user was absent when
the etror or alarm condition occurred.
The HISTORY key can be pressed to
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stop the flashing.

SIGNAL
The SIGNAL LED indicates that the test
set is recelving valid E1 puises,

HDB3

The HDB3 LED indicates that HDB3
line coding is present on the received
E1 signal.

HDB3 coding can only be observed
on a line if at least 4 consecutive data
zeroes are being transmitted. The
prasence of a pattern or signal without
4 consecutive data zeroes can mask
the true line coding. In this case, the
test set will not indicate that HDB3
coding is present.

PCM-31, PCM-30

These LEDs specify the type of framing
detected on the received signal. PCM-
31 indicates that the basic FAS (Frame
Alignment Signal) has been detected,
PCM-30 indicates that the MF-16
MultiFrame pattern has been detected
in addition to the basic FAS pattemn. if
the received signal is unframed, neither
LED will light.

If the test set is configured for AUTO
framing in the LINE INTERFACE menu,
it will autoframe on a signal when
connected to the circuit. Once the test
set has observed that a signal is
remaining unframed, it will no longer
attempt to search for valid framing on
the signal. Frame resynchronization
may be invoked manually by pressing
the RESYNCH key.

if the SunSet has been configured
for a particular type of framing in the
LINE INTERFACE menu, then it will
continuously search for that type of

framing. The appropriate LED(s) wili
light whenever that framing is found.

CRC DET

The CHC DETect LED lights if CRC-4
check sequences are detected on the
test set's received signal. The CRC
check sequences are only available
with PCM-31 or PCM-30 framing.

ERROR

The ERROR LED lights if any of the
following kinds of errors have been
observed: CODE errors, BIT errors,
bitslip errors. The ERROR LED will also
light if CRC-4 errors are detected when
CRC error checking has been enabled,
and FRAME errors are detected when
the signal is a framed signal. The CRC-
4 and framing are configured in the
LINE INTERFACE menu.
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PAT SYNC

The PATtern SYNChronization LED
fights if the test set has synchronized
on a known pattern in the received
signal. The exact pattern may be
observed by performing a BASIC
MEASUREMENT or by pressing the
GRAPHIC key.

The test set wili automatically
attempt to synchronize on a pattern
when it is first connected to a circuit,
The pattern detector searches for all
pre-programmed and user-programmed
patterns, and all of these patterns in
inverted form. The test set can be
forced to search for patterns at any time
by pressing the RESYNCH key.

If you want the test set to obtain
pattern synch only with the pattern it is
transmitting, enter the OTHER FEA-
TURES, TEST PARAMETERS, MEA-
SUREMENT CRITERIA menu, and
ENABLE the PATTERN LOCK. Now,
the PAT SYNC LED will only light if the

identical pattern is found. DISABLE the
PATTERN LOCK if you wish to search
the received signal for all possible test
patterns.

The RESYNCH key is disabled, and
the PAT SYNCH LED turns off, as you
enter VFF MEASUREMENTS, VIEW

- RECEIVED DATA, FAS FRAME

WORDS, or MFAS FRAME WORDS.

PAT LOSS

The PATtern LOSS LED lights if pattern
synchronization was first achieved but
later lost.

PAT INV

The PATtern INVersion LED lights if the
test pattern being received Is a stan-
dard test pattern {or user-defined test
pattern} with the ones and zeroes
reversed.

CODE ERR

The CODE ERR LED iights if a Bipolar
Violation is detected on the received
signal,

FRM ERR

The FRM ERR LED lights if a FRaMing
ERRor has been detected on the
received signal.

BIT ERR

The BIT ERR LED lights if a BIT ERRor
has been detected on the received
signal.

SIG LOSS
The SlGnal LOSS LED lights if 150
consecutive zeroes are received.

FRM LOSS

The FRaMe LOSS LED lights if the test
set has synchronized on a framing
pattern and then has lost frame syn-
chronization.

SEC-
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AlS

The AIS {Alarm Indication Signal) LED
lights if the test set detects an unframed
all ones signal on its receive jack.

FAS RAI

The FAS RAI LED lights if the test set
detects a FAS remote alarm signal. The
FAS alarm signal is timeslot 0, bit 3 = 1
in a frame not containing a frame
alignment signal,

MFAS RAI

The MFAS RAI LED lights if the test set
detects an MFAS remote alarm signal.
The MFAS alarm is frame 0 time slot 16
bit6 =1,

ARTIFICE

The ARTIFICE LED lights when the test
set detects an unframed signal of
alternating 1s and 0s on its receive
jack.

POWER
The POWER LED lights when the test
set is switched on.

LOW BATT

The LOW BATTery LED lights when the
test set's power supply voltage has
dropped to a low level. Approximately
10 to 15 minutes after the LOW BATT
LED lights, the test set will automati-
cally shut down,

Connecting the AC Battery Charger
will ailow you o use the test set indefi-
nitely. If you plan to use the test sst
for an extended period of time, it is best
to connect the AC Battery Charger first.
if the charger is connected while a
measurement is in progress and while
the battery is not fully charged, then the
test set may automatically reset itself.
in this case, the current measurement
results wouid be lost.
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5.3 Connector Panel

The SunSet E1 has a connector
panel as shown in Figure 5.3A.

VOLUME

The volume control determines the
loudness of the speaker during talk/
listen and channel monitoring applica-
tions.

REF CLK

The REF CLK BNC connector is where
a 2.048 Mbps reference clock signal
can be connected to the SunSet. The
reference clock source must be an
HDB3 coded signal.

TX
The TX BNC connector is where the E1
signal is transmitted from the SunSet.

RCv
The RCV BNC connector is where the
E1 signal is received by the SunSet.

SERIAL PORT

The serial port is used for sending
information 1o a serial printer or for
remote control operation. This port uses
an B5-232C DTE configuration with
hardware flow control when the 8-pin

REF CLK

RCV SERIAL PORT POWER

o

B IO,

Figure 5.3A Connector Panel




DIN to 25-pin D-Sub conversion cable is
connected.

POWER
The power switch is used to switch the
SunSet on and off.

De

The DC jack is where the AC Battery
Charger is connected. The SunSet may
be operated with a discharged battery,
provided the charger is connected. The
battery will charge while the SunSet is
being operated if the charger remains
connected.

5.4 Additional Controls

Contrast Control

The contrast controf adjusts the con-
trast of the LCD screen. It is located on
the left-hand side of the test set.

5.5 SunSet E1 Menu Tree

The following menu tree shows the

organization of menus in the test set.
Software option numbers are given in
parentheses.

Refer to Section 6 for a detailed
explanation of each item.

SunSet-E1 MAIN MENU
LINE INTERFACE

{set parameters here)
SEND TEST PATTERN

(select or user-define a test pattern)

BASIC MEASUREMENTS
RESULTS - SUMMARY
RESULTS - LINE
RESULTS - SIG/ALM
RESULTS - FRAME
RESULTS - G.821
RESULTS - E-BIT
RESULTS - FREQUENCY
RESULTS - M.2100/550
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RESULTS - G.826

OTHER MEASUREMENTS

VIEW RECEIVED DATA
FAS FRAME WORDS
MFAS FRAME WORDS
PROPAGATION DELAY
HISTOGRAM ANALYSIS
PUL.SE SHAPE ANALYSIS
TRANSMIT STRESS

VF CHANNEL ACCESS
{dialing & VF measurement)

VF MEASUREMENTS
DTMF DIALING

VIEW 30 CHNL CAS
DIALING CONFIG

MF DIALING

OTHER FEATURES

SYSTEM CONFIG
TEST PARAMETERS
GENERATE ALARM
PRINT RECORDS
SEND FRAME WORDS
VIEW TEST RECORD

5.6 Measwrement Definitions

This section defines each of the test
sel's measurements. The same
acronym may be used in different
sereens due to space limitations within
that screen. To reduce ambiguity, an
appropriate prefix is added to the
acronym. For instance, the ES shown in
the RESULTS- (5.821 screen is referred
to as (BIT) ES in this context.

Likewise, the word BATE may
appear in several places on a single
screen. in this context, RATE always
refers to the error rate of the associated
error count. To reduce ambiguity, an
appropriate prefix is added to the
acronym. For instance, the RATE
shown next to the BIT count in the
RESULTS-SUMMARY screen is
referred to as (BIT) RATE in this
context.

All measurement definitions adhere
to G.821 conventions.

5.6.1 RESULTS - SUMMARY
Screen

The results summary screen
presents the most significant mea-
surement results. This screen
contains measurement data related
to specific types of impairments like
code violations, bit errors, framing
bit errors, and CRC-4 block errors,
It also reports overall service
performance measures such as
errored seconds and percent errored
seconds,

Most measurements consist of a
count displayed in the left column,
and the corresponding rate or
percent displayed on the right
column. For example, CODE is
displayed on the left side of the first
fing, and the corresponding BATE is
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displayed on the right side of the
same line, CODE is the count of
code errors, and RATE is the code
error rate.

CODE

This is a count of the number of
code errors which have oceurred
since the beginning of the test,

(CODE) RATE '
This s the average code error rate
since the beginning of the test.

BIT (ERROR)

This is a count of the number of bit
errors that have occurred since the
beginning of the test. This measure-
ment is reperted as N/A when the
SunSet is not synchronized on a
known received pattern.

(BIT ERROR) RATE

This is the average bit error rate
since the beginning of the test. This
measurement is reported as N/A
when the test set is not synchro-
nized on a known received pattern.

CRC

This is a count of the number of
CRC-4 errored blocks which 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.

{CRC) RATE

This is the average CRC-4 errored
blocks rate since the beginning of
the test. This measurement is
reported as N/A when the test set is
not synchronized on a recsived
PCM-31 or PCM-30 signal.

FE

This is a count of the number of
Frame word Errors which have
occurred since the beginning of the
test, This measurement Is reported
as N/A when the test set has not
synchronized on a known framing
pattern within the received signal.

MFE

This is a count of the number of
MultiFrame word Errors which have
occurred since the beginning of the
test. This measurement is reported
as N/A when there is no framing
pattern within the received signal.

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 code
violation, bit error, FE, or CRC-4
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grrer. An errored second is not
counted during an Unavailable
Second,

%ES

This is the percentage of Errored
Seconds since the beginning of the
test.

SES

This is a count of Severely Errored
Seconds since the beginning of the
test. A severely errored second is a
second with a 10 error rate, A
Severely Errored Second is not
counted during an Unavailable
Second.

%SES

This is percentage of Severely
Errored Seconds since the beginning
of the test.

UAS

This is & count of UnAvailable
Seconds since the beginning of the
test. Unavailable seconds begin at
the onset of 10 consecutive severely
errored seconds and end at the
onset of 10 consecutive non-
severely errored seconds. Loss of
signal, loss of frame, and loss of
pattern synchronization will also
cause an UnAvailable Second.

%UAS

This is the percentage of
UnAvailable Seconds since the
beginning of the test.

%EFS

This is the percentage of Error Free
Seconds since the beginning of the
test.

%DM

This is the percentage of Degraded
Minutes since the beginning of the
test. A Degraded Minute occurs
when there is a 10 error rate during
60 available, non-severely errored
seconds. Errors during unavailable
or severely errored seconds are not
counted while the 80 avallable, non-
severely errored seconds are being
accumiiated.

PAGE

37




5.6.2 RESULTS - LINE Screen

The RESULTS - LINE screen
presents the measurements which
are related to code violations. The
code violation is the fundamental
measurement used to determine the
health of a line. it is a measurement
that is always available, regardless
of whether a known pattern is on the
tine and regardless of framing.

CODE

This is a count of the number of

CODE viotations which have oc-
curred since the beginning of the
test.

{CODE) BER
This is the code Error Rate since the
beginning of the test.

(CODE) CURBER
This is the CURrent CODE Error

Rate measured during the last
AVERAGING INTERVAL. The
averaging interval is set in the
OTHER FEATURES, TEST PA-
RAMETERS, MEASUREMENT
CRITERIA menu. The factory-
default averaging interval is 10
seconds.

(CODE) ES

CODE Errored Seconds is a count
of seconds with at least one code
violation since the beginning of the
test. CODE ESs are not counted
during CODE UASs,

{CODE) %ES

This is the percentage of CODE
Errored Seconds that have occurred
since the beginning of the test.

(CODE) SES
CODE Severely Errored Seconds is
the count of seconds with at least a

102 error rate since the beginning of
the test. CODE SESs are not
counted during CODE UASs.

(CODE) %SES

This is the percentage of CODE
SESs that have occurred since the
beginning of the test.

(CODE) AS

This is a count of the CODE Avail-
able Seconds that have occurred
since the beginning of the test. A
code available second is any code
error-free, code errored, or code
severely-errored second.

(CODE) %AS

This is the percentage of CODE
Available Seconds since the begin-
ning of the test.

SEC-
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{CODE) UAS

This is the count of code violation
UnAvailable Seconds since the
beginning of the test. CODE UASs
are counted at the onset of 10
consecutive CODE SESs. CODE
UASs continue to be counted until
the onset of 10 consecutive non-
SESs.

(CODE} %UAS

This is the percentage of CODE
UASs that have occurred since the
beginning of the test.

(CODE) DM

This is the number of CODE De-
graded Minutes since the beginning
of the test.

(CODE} %DM

This is the percentage of CODE
DMs that have occurred since the
beginning of the test.

5.6.3 RESULTS - SiG/ALM Screen

The RESULTS - SIG/ALM
screen presents all measurement
parameters relating to E1 signal and
alarm information.

LOSS

Loss Of Signal Seconds is a count

of the number of seconds for which
signal has been lost during the test.

+LVL

Positive LeVel is the level of
positive pulses being received by the
test sef. Measurements are from the
base of the pulse to its peak, and
are displayed in both Volts (V) and
decibels variance from DSX level
{uB).

AlSS

Alarm Indication Signal Seconds is a
count of the number of seconds in
which AIS was detected.

-LVL

Negative LeVel is the level of
negative puises being received by
the test set. Measurements are from
the base of the pulse to its peak,
and are dispiayed in both Volts (V)
and decibels variance from DSX
level (dB).

LOFS

Loss of Frame Seconds is a count of
seconds since the beginning of the
test that have experienced a loss of
frame.

Lpp

Peak-to-peak Level is the peak-to-
peak level of negative and positive
pulses being received by the test
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set. Measurements are displayed in
both Volts (V} and decibels variance
from DSX level (dB).

FALM

Frame ALarM seconds is a count of
seconds that have had far-end
frame alarm (FAS RAI) since the
beginning of the test.

MFAL

Multi Frame AlLarM seconds is a
count of seconds that have had far-
end multi frame alarm {MFAS RAl)
since the beginning of the test.

ARTF

ARTF is a count of seconds that
have had an ARTIFICE alarm since
the beginning of the test. An
ARTIFICE alarm is an unframed
signal with a pattern of alternating 1s
and 0s.

WNDR

This is the maximum absolute phase
difference between the measured
frequency and the reference fre-
quency, since the beginning of the
test, expressed in unit intervals,

FREQ

FREQuency is the frequency of the
received signal as measured against
the frequency of the MSRMT
CLOCK specified in the LINE
INTERFACE menu. The measure-
ment reference clock is assumed to
be a perfectly accurate 2,048,000
Hz frequency source.

5.6.4 RESULTS - FRAME Screen

The RESULTS - FRAME screen
reports all of the measurements
related to the framing of the line
being tested. Measurement results
are reported regardiess of the type
of framing on the line. An unframed
signal will not have measurements
reported here.

FASE

This is the count of Framing word
Errors which have occurred since
the beginning of the test.

FASER

This is the Framing word Error Rate
measured since the beginning of the
iest,

SEC-
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MFSE

This is the number of MultiFrame
word Errors which have been
counted since the beginning of the
test.

MFSER
This is the MultiFrame word Error
Rate since the beginning of the test,

CRC
This is the count of CRC-4 errors
since the beginning of the test.

CRCR
This is the CRC block error Rate
since the beginning of the test.

{FRAME) ES

This is the count of frame Errored
Seconds since the beginning of the
test in which at least one framing bit
error has occurred. A frame errored

second is not counted during a
frame unavailable second.

(FRAME) %ES

This is the percentage of frame
Errored Seconds which has oc-
curred since the beginning of the
test.

(FRAME) SES

This is a count of the FRAME
Severely Errored Seconds which
has occurred since the beginning of
the test. A frame severely errored
second is a second with at least a
10*framing bit error rate. Framing
bit severely errored seconds are not
counted during bit unavailable
seconds.,

(FRAME) %SES

This is the percentage of the frame
Severely Errored Seconds that have
occurred since the beginning of the
test.

{(FRAME) UAS

This is a count of the frame
UnAvailable Seconds since the
beginning of the test. A frame
unavailable second is a second
during which the test set has lost
frame synchronization. Frame
unavaitable seconds are also
counted at the onset of 10 consecu-
tive frame severely errored seconds.
in this case, frame unavailable
seconds continue to be counted until
the onset of 10 frame error-free
seconds or frame errored seconds.
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{FRAME) %UAS

This is the percentage of frame
UnAvailable Seconds since the
beginning of the test.

(FRAME) DM

This is a count of the frame De-
graded Minutes that have occurred
since the beginning of the test.

(FRAME) %DM

This is the percentage of frame
Degraded Minutes which has
occurred since the beginning of the
test.

(FRAME) EFS

This is the count of frame Error Free
Seconds since the beginning of the
test.

(FRAME) %EFS

This is the percentage of frame Error
Free Seconds since the beginning of
the test.

5.6.5 RESULTS - G.821 Screen
The RESULTS - G.821 screen
reports ail of the parameters that are
measured from a known G.821 test

pattern. These resulls are only
reported if the SunSet is synchro-
nized on a known test pattern.

BIT
This is a count of the BIT errors
since the beginning of the test.

BTSLP

This is a count of the BIT SLiPs that
have occurred since the beginning of
the test. A bit slip is said to ocour
when the synchronized pattern
either loses & bit or has an extra bit
stuffed into it.

(BIT) BER
This is the Bit Error Rate since the
beginning of the test.

SEC-
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(BIT) CURBER

This is the CURrent Bit Error Rate
during the last AVERAGING INTER-
VAL. The averaging interval is set
up within the OTHER FEATURES,
TEST PARAMETERS, MEASURE-
MENT CRITERIA screen. The
factory-default averaging interval is
10 seconds.

(BIT) ES
This is a count of the bit Errored
Seconds that have cccurred since
the beginning of the test. A bit
errored second is a second with at
least 1 bit error. Bit errored seconds
are not counted during bit unavail-
able seconds.

(BIT) %ES

This is the percentage of bit Errored
Seconds that have occurred since
the beginning of the test.

{BiT} SES :

This is a count of the bit Severely
Errored Seconds that have ocourred
since the beginning of the test. A bit
severely errored second is a second
with at least 107 error rate. Bl
severely errored seconds are not
counted during bit unavailable
seconds.

{BIT} %SES

This is the percentage of the bit
Severely Errored Seconds that have
ocourred since the beginning of the
test.

(BIT} AS

This is a count of the bit Available
Seconds that have occurred since
the beginning of the test. A bit
avallable second is any bit error-
free, bit errored, or bit severely
errored second.

(BIT) %AS

This is the percentage of bit Avail-
able Seconds since the beginning of
the test.

(BIT) UAS .
This is a count of the bit UnAvailable
Seconds since the beginning of the | __5
{est. A bit unavailable second is a

second during which the test pattern

has lost synchronization. Bit unavail-

able seconds are also counted at the

onset of 10 consecutive bit severely

errored seconds. In this case, bit
unavailable seconds continue 1o be

counted until the onset of 10 bit

error-free seconds or bit errored

seconds.

(BIT) %UAS

This is the percentage of bit

UnAvailable Seconds since the PAGE
beginning of the test. 43




{BITY DM

This is a count of the bit Degraded
Minutes that have occurred since
the beginning of the test.

(BIT) %DM

This is the percentage of bit De-
graded Minutes that have occurred
since the beginning of the test.

SYLS

This is a count of the number pattern
S¥nchronization Lost Seconds since
the beginning of the test.

%SYLS

This is the percentage of pattern
SYnchronization Lost Seconds since
the beginning of the test.

5.6.6 RESULTS - E-BIT Screen

The RESULTS - E-BIT screen
presents tha measurements which
are related o the test set's E-bit
analysis feature (option SW211). E-
bits are generated by terminal
equipment in response to incoming
CRC-4 errors.

EBIT

This is a count of the number of E-
BIT errors that have occurred since
the beginning of the test.

EBER
This is the E-BIT Error Rate since
the beginning of the test.

(E-BIT) CURBER

This is the CURrent E-bit Error Rate
measured during the pravious
AVERAGING INTERVAL. The
averaging interval is set in the
OTHER FEATURES, TEST PA-

RAMETERS, MEASUREMENT
CRITERIA menu. The factory-
defauit averaging interval is 10

seconds.

(E-BIT) ES

This is a count of the E-BIT Errored
Seconds which have occurred since
the beginning of the test. An E-bit
errored second is a second with at
least 1 E-bit error.

{E-BIiT) %ES

This is the percentage of E-BIT
Errored Seconds that have occurred
since the beginning of the test,

(E-BIT) SES

This is a count of the E-BIT Severely
Errored Seconds that have occurred
since the beginning of the test. An
E-bit severely errored second is a
second with at least 10 error rate.

SEC-
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{E-BIT) %SES

This is the percentage of the E-BIT
Severely Errored Seconds that have
occurred since the beginning of the
test.

(E-BIT) AS

This is a count of the E-BIT Avail-
able Seconds that have occurred
since the beginning of the test. An
E-bit available second is any bit
error-free, bit errored, or bit severely
errored second.

(E-BIT) %AS

This is the percentage of E-bit
Available Seconds since the hegin-
ning of the test,

(E-BIT) UAS

This is a count of the E-bif
UnAvailable Seconds since the
beginning of the test. An E-bit
unavailable second is a second

during which the test pattern has lost
synchronization. E-bit unavailable
seconds are also counted at the
onset of 10 consecutive bit severely
errored seconds. In this case, E-bit
unavailable seconds continue to be
counted until the onset of 10 E-bit
error-free seconds or E-bit errored
seconds.

(E-BIT) %UAS

This is the percentage of E-bit
UnAvaillable Seconds since the
beginning of the test.

(E-BiT) DM

This is a count of the E-bit Degraded
Minutes that have occurred since
the beginning of the test.

{E-BiT) %DM

This is the percentage of E-bit
Degraded Minutes that have oc-
curred since the beginning of the
test.
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5.6.7 RESULTS - FREQUENCY

Screen

The RESULTS - FREQUENCY
screen shows relevant frequency
and clock slip information. The
screen shows a bar graph which
indicates how fast the signal is
slipping in relation to the LINE
INTERFACE MeaSuReMenT
CLOCK. This bar graph is a nonlin-
ear (logarithmic) indicator. A count
of the number of clock slips is kept
at the end of the bar for your refer-
ence. At 255 clock slips the graph
will reset itself {o the center of the
display. One clock slip occurs when
the measured frequency deviates
from the reference frequency by one
unit interval. A unit interval is the
amount of time it takes to transmit a
single E1 pulse.

RCV Hz

This is the current frequency mea-
sured during the last second. The
variation is shown in both Hz and

ppm.

MAX Hz

This is the maximum frequency
measured since the beginning of the
test. The variation is shown in both
Mz and ppm,.

MIN Hz

This is the minimum frequency
measured since the beginning of the
test. The variation is shown in both
Mz and ppm.

CLKSLP

This is the number of clock slips
which have occurred since the
beginning of the test.

WNDR

This is the maximum absolute phase
difference between the measured

frequency and the reference fre-

quency since the beginning of the —
test, expressed in unit intervals. SEC

TION

5.6.8 RESULTS - M.2100/550

Screen

The RESULTS - M.2100/550
screen shows the relevant M.2100/
550 performance information. The
measurement is based on the
MEASUREMENT PERIOD and HRP
MODEL % which is set in OTHER
FEATURES, TEST PARAMETERS,
MEASUREMENT CRITERIA.

PiF

This specifies whether the M.2100/
550 test has Passed or Failed for
the specified time period and HRP
MODEL %.




%ES

This is the percentage of Errored
Seconds that have occurred since
the beginning of the test,

%SES

This is the percentage of the Se-
verely Errored Seconds that have
occurred since the beginning of the
test.

5.6.9 RESULTS - G. 826 Screen

The RESULTS - G.826 screen
reports all of the parameters mea-
sured from a G.826 test pattern.
The SunSet must be synchronized
on a known test patiern,

EB

The Errored Block counts the
number of errored CRC-4 blocks
received since the beginning of the
test.

BBE

Background Block Errors count the
number of errored CRC-4 blocks
received, but not including those
received during SES's or UAS's.

{BITYES

This is a count of the bit Errored
Seconds which have occurred since
the beginning of the test.

WES

This is the percentage of bit Errored
Seconds which have occurred since
the beginning of the test.

SES

This is the number of Severely
Errored Seconds {not including
UAS's), defined as seconds during
which 300 or more CRC-4 errors
were detected.

SEG-
FICN

%SES

This is the percentage of Severely
Errored Seconds which have
occurred since the beginning of the
test,

(BIT)JUAS
This is a count of the bit UnAvailable
Seconds since the beginning of the
test. Service becomes unavailable
at the onset of 10 SES's, and
available again after 10 consectitive
non-SE8's. Service also becomes
unavailable upon loss of frame.

PAGE

47




%UAS

This is the percentage of
UnAvailable Seconds counted since
the beginning of the test,

{BIT)AS

This Is a count of the bit Available
Seconds which have occurred since
the beginning of the test.

Y%AS

This is the percentage of Available
Seconds counted since the begin-
ning of the test.

5.7 Test Patterns

This section defines the various test
patterns transmitted and recognized by
the SunSet E1. The long patterns are
written in hexadecimal, also known as
"hex". You can tell if a pattern is written
in hex because it will be written with
pairs of numbers separated by com-
mas. Hex is a 16-digit number system

. consisting of the digits 0, 1, 2, 3, 4, 5, 6,

7.8,9,A,B,C D, E, F. The hex
pattern 15 FA translates to the binary
pattern 06001 0101 1111 1010, where
the left-most bit is transmitted first.
Here are the test patterns:

1M1

The industry-standard ail 1s paitern Is
used for stress testing circuits. if the
pattern is sent unframed, it will be
interpreted as an AlS (Alarm Indication
Signal). Here is the pattern in its binary

form:
1111

0000
This is the industry-standard all zeroes
pattern. If the circuit is AMI, then
pattern synch and/or signal will be lost.
The pattern is:

0000

0101
0101 is the industry-standard alternat-
ing ones and zeroes pattern. The
pattern is frame aligned with "f* showing
the location of the framing bit. The
pattern is:

f 0101 0101

1-8

The industry-standard 1 in 8 pattern is
used for stress testing circuits. The
pattern is also called 1:7 in older PAGE
fiterature. The pattern is frame aligned 48
(t is the framing bit) as shown in its




binary form:
£ 0100 0000

1-18
The industry-standard 1 in 16 palternis
used for stressing circuits. The pattern
is frame aligned ("f" is the framing bit)
as shown in its binary form:

£ 01¢0 000G 0000 0000

3-24

The industry-standard 3 in 24 pattern is

used for stress testing circuits. The

pattern is frame aligned ("f" is the

framing bit} as shown in its binary form:
£ 0100 06100 G000 0000 0000
0100

2e6
2e6 is the industry-standard pseudo-
random 63-bit code.

2e7
2a7 Is the industry-standard pseudo-
random 127-bit code.

2e9

511 is the industry-standard pseudo-
random 511-bit code. This pattern
conforms to the ITU V.52 technical
standard,

2e11

2e11 is the indusiry-standard pseudo-
random 2047 bit code. This pattern
conforms to the ITU O,152 fechnical
standard.

2e15

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 conforms to the ITU O.151
technical standard.

2620

2e20 is the industry-standard 2e%-1
pseudo-random bit sequence. This
signal is formed from a 20-stage shift
register and is not zero-constrained.
This pattern conforms to the ITU V.57
technical standard

2e23

2e23 is the industry-standard 2e?3-1
pssudo-random bit sequence. This
signal is formed from a 23-stage shift
register and is not zero-constrained.
This pattern conforms to the ITU 0.151
technical standard.

20iTU

2020 is the 2e2*-1 pseudo random bit
sequence. This signal is formed from a
20-stage shift register and is not zero-
constrained. This pattern conforms to
ITU O.153. However, this pattem is not
identical o 2220, because different
feadback mechanisms are used when

SEC-
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the patterns are produced by means of
shift registers. 20iTU suppresses
consectutive sequences of more than 18
ZEROS, whereas there are 14 ZEROS
in 2e20.

H50c¢t

The 55 QOctet pattern is as follows:
80, 80, 80, 80, 80, 80, 01,
8G, 80, 80, 89, 80, 80, €O,
80, 80, 80, 80, RO, 80, 80,
80, 80, AA, AA, AA, AA, 55,
55, 55, 55, 80, 80, 80, 80,
80, 80, FF, FF, FF, FF, FF,
F¥, 01, 80, Gi, 80, 01, 8¢,
01, 80, 01, 8C, 01, 80

USER FOX

The industry-standard FOX pattern is
used in data communications applica-
tions, The ASCII transiation of the
pattern is " THE QUICK BROWN FOX
JUMPS OVER THE LAZY DOG
1234567890 " sentence. The pattern is

frame aligned to ensure proper ASCH
translation of the bits. it is recom-
mended that the pattern be sent with
framed signals, otherwise, ASCII
translation is not possible. Here is the

pattern:

24,
C2,
72,
Ab,
AZ,
32,
EZ,
6C,

12,
Dz,
04,
B2,
4A,
82,
04,
EC,

A2,
04,
62,
oA,
04,
54,
8C,
ic,

04,
42,
F2,
CA,
2A,
7
4c,
9c,

8A,
4a,
1a,
04,
12,
04,
CC,
oc,

AA,
FZ,
04,
FZ,
A2,
22,
2C,
BO,

92,
EA,
52,
6A,
04,
F2,
AT,
50

SEC-
TIGN




Section 6 Operating the SunSet I

6.1 Warnings

* Insert or remove software car-
tridges ONLY with power OFF.

* Use SunSet AC Charger ONLY.
This is marked as either SS113-A,
§5113-B, $5121-A, §5121-B or
$8121-C AC Batlery Charger.

*  When bringing the SunSet in
from extreme cold to a warm
environment, allow it to warm for
at least 4 hours prior to use.
Permit no condensation.

* NEVER immerse the SunSet in
water. DO NOT expose the
SunSet to rain.

6.2 Common Operations presentation will confirm your last
settings and will also indicate
which pattern the SunSet has
synchronized on.

5) move to the MAIN MENU.

Read this section before you fry
operating the test set.

Switching on the test set
Each time you switch on the test set,
it will: Menus
1) complete a SELF TEST The test set operates by using
2) display any error codes resuiting menus. The user selects the menu
from the SELF TEST item of interest, then enters the
3) display the Sunrise Telecom logo selection using the ENTER key.
along with the SunSet serial
number, software version number  Arrow Keys and Cursor
and software options Before you can select a menu item,
4} display a GRAPHIC of the you must first highlight the desired
current circuit configuration and item using the Arrow Keys. You will
status. The SunSet will power up recognize the cursor as the dark-
In the configuration prior to the ened area with light-colored letter-
last power off. The graphical

PAGE

51



ing.

ENTER Key Operations
Press the ENTER key to perform the
following actions:
1} Select a menu item hightighted
by the cursor
2} Invoke the settings which you
have just entered on a setup
screen

Pressing the ENTER key will
usually move you from the current
screen to the next screen, If you
press ENTER on a highlighted menu
item, you will enter that menu item,
This would result in either beginning
a test, entering a setup screen or
entering a sub-menu, When you are
done, pressing ENTER or ESCAPE
will return you to the previous menu,

In a few cases, pressing ENTER
will invoke the settings you have just
entered in a setup screen, but will

cause you to remain in that screen,
To move to the previous screen,
press ESCAPE.

Using the F-Keys

When you are configuring a
setup screen, a number of options
are usually available for each of the
items in that screen. The available
choices will appear at the bottom of
the L.CD display. The desired option
may be invoked by pressing the F-
key below that opiion. Refer to
Figure 6.2A.

In most cases, as the desired F-
key is pressed, the cursor will
automatically advance to the next
fine of the display. If you wish to
change the settings of a previous
line, simply press the Up Arrow key,
then re-select the option using the
appropriate F-key.

The options appearing at the
pottom of the screen are associated

with a particular setup parameter
within that screen. As you change
the position of your cursor within a
setup screen, the F-key options
available to you will also change,
If more than four F-key options
are available to the user, a "more"
indicator will appear in the F4

position. Pressing the F4 key will [ s
allow you to access these additional TION
options. 6

As illustrated in Figure B.2A, for a
given menu item, the available
choices are displayed at the bottom
of the screen. In this example,
AUTO framing has been selected by
pressing the F1 key.

Using the ESCAPE Key

The ESCAPE key is used for:
1) Terminating an ongoing process .
{such as a measurement) before PAGE




it has completed.
2) Refurning to a previous menu,

Note that if you become lost within
any sub-menus or setup screens,
you will always be able to return to
the MAIN MENU by repeatedly
pressing the ESCAPE key.

04:10:32
LINE INTERFACE

MODE

FRAMING

CRC-4

CODING

XMT CLOCK 1 INT2048
MRSMT CLK 1 INT2048
TEST RATE : 2048k
XMT LEVEL : 0 dB

AUTO  PCM-30 PCM~31 UNFRM

CFR R orsd gl
Press the Desired F-Key

LA} [ ] [R] [P

Figure 6.2A
F-Keys

SunSet Remembers Its Last Configu-
ration

The test set will remember its
configuration from the last time it was
used.

If your test set is being operated by
a number of different users, you may
wish o reset it to the factory default
settings before you begin testing. This
option may be found by selecting
OTHER FEATURES, SYSTEM
CONFIG, FACTORY DEFAULTS.

If your SunSet is being operated by
a number of different users or in several
standard test configurations, refer to the
discussion of SYSTEM PROFILES to
save individual system configurations.

sec
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6.3 Basic Test Procedure

Use the following basic test proce-
dure. Refer to the following secticns for
detailed directions for each of the
operations.

Switch on the test set.

1) View the LEDs and circuit GRAPHIC
to confirm the test set configuration
prior to the last power off.

2) Configure the LINE INTERFACE
menu for the circult under test.

3) Connect the cables to the test set
and then to the circuit, as specified
by your LINE INTERFACE settings.

4) Select the Test Pattern you wish to
transmit using the SEND TEST
PATTERN menu.

5) Make your measurements using the
BASIC MEASUREMENTS menu,

8) Disconnect the test set from the
circuit.

6.4 Using the LINE INTERFACE
menu

Before connecting the test set to
your circuit, the LINE INTERFACE
must be configured correctly. Refer to

Figure 6.4A

To access the Line interface screen,
press ESCAPE until you reach the SEC-
MAIN MENU, move the cursor to the TION
LINE INTERFACE item, then press 6
ENTER. o

The F-keys show the available
choices for each item on the LINE
INTERFACE display. Within this
screen, as each F-key is pressed, the
SunSet immediately alters its configura-
tion to reflect the new settings. For the
Nx64 F-key option on the TEST RATE
line, you will need to configure the
individual timeslots and then press the F
ENTER key before the Nx64 configura-
tion takes effect. R4




Note the following:

1} In order to avoid configuration
mistakes, use the GRAPHIC key to
confirm any changes to your Line
Interface settings.

2} Using the AUTO selections, the test
set can be configured to automati-
cally detect incoming framing and
CRC-4 bits.

The LINE INTERFACE items are
described next,

6.4.1 MODE

You must specify the Line Interface
MODE for your testing. TERM is the
most common mode used for out-of-
service testing. BRIDGE or MONITOR
are commonly used for testing live
circuits. If an incorrect test MODE is
chosen, all test results will be meaning-
less. When the MODE is selected, if
the CODE ERR and ERROR lights turn
on, it is very likely that you have chosen
the wrong MODE. If you are not certain
you have chosen the correct MODE, try
choosing each of the other modes io
see if the error indicators stop.

Following are detailed explanations
of the various MODESs. Diagrams of
these MODES are presented in Figure
6.4A.

MONITOR

The MONITOR (protected
monitoring point) mode is used when
a monitor access is to be made.
The signal is provided from the MON
jack of an E1 network element. The
network element has isolated the
MON signal from the live signal with
high impedance resistors. The test
set has an Automatic Gain Control
(AGC) circuit to compensate for the
resistive loss from -15 dB to -30 dB.
if the signal source is not a resis-
tively attenuated MON output signal,
the AGC will not operate propetly,
and as a result, CCDE ERR and/for
other problem indicators will be
shown on the test set.

The MONITOR moede is useful
because it protects the live signal
from any possible disruptions
caused by the testing process. It
allows the technician to cbserve the
iine while the customer is actually
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using it and to see if there are any
problems. Note that there is no need
to plug into the TX jack of the test
set while in this mode, and there is
no need to specify a test pattern to
be fransmitted. However, the
transmitter in the test set is continu-
ally sending the selected test
pattern, framing, coding, and CRC
for the rare occasion that it will be
needed.

BRIDGE
The BRIDGE mode is similar to the
MONITOR mode. However, in the
BRIDGE mode, the test set applies
high impedance isolation resistors to
the circuit under test, This isolation
circuitry will protect the signal from
any possible disruption.

if a connection is made from the
MON jack of a network element to
the test set, and if the BRIDGE
access mode is being used, there

may be two isolation circuits on the
signal. in this case, the test set will
likely report a loss of signal and be
unable to perform any meastre-
ments.

There is no need to piug into the
TX jack of the test set while in the
BRIDGE mode, and there is no need
to specify a test pattern to be
transmitted. However, the transmit-
ter in the test set is sending the
selected test pattern, framing,
coding, and CRC for the rare
occasion that it will be needed.

TERM

The TERM mode s used when you
wish to send and receive an E1
signal. The test set terminates the
received signal with a low imped-
ance termination, and requires that
the circuit be disrupted for testing. A
75 ohm termination is used for BNC
and 1.6/5.6 mm connectors. A 120

ohm termination is used for BR2 and
Bantam connectors.

LOGP

The LOOP mode is used to termi-
nate a signal and loop it through the
test set. The incoming RCV signal is
terminated, regenerated, and
retransmitted through the TX
connector,

Code violations and frame errors
are eliminated in this loophack, This
mode is similar to the TERM mode,
but the test set loops the signal
internally instead of transmitting the
selected test pattern.

There are two main applications
for the LOOP mode. As shown in
Figure 6.4A, LOOP can be used fo
loop a signal back to the direction
which it came from. This is normally
done if the circuit is out of service.

in the other application, one
direction of a live circuit is passed
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through the test set in the LOCP
mode. In this way VF CHANNEL
ACCESS menu items can be used
on a selected channel without
disturbing the other channels.

MON-LP

The MON-LOOP mode is used to
loop a signal through the test set.
The incoming RCV sighat is regener-
ated and retransmitted out the TX
BNC connector. The incoming RCV
signal must be passed through the
high impedance isolation resistors of
a MON jack. The retransmitted
sighal does not contain any code
violations of FAS (and/or MFAS)
errors. This mode can be used to
drop or insert a channel on a live, in-
service circulit,

BRG-L.P
The BRG-LOOP mode is used to
loop a signal through the test set.

The incoming BCV signal is regener-
ated and retransmitted out the TX
BNC connector. The test set will
insert isolation resistors to protect
the live signal from any possibile
disruption.. The retransmitted signal
does not contain any code violations
of FAS {and/or MFAS) errors. This
mode can be used to drop or insert
a channel on a live, in-service circuit.

6.4.2 FRAMING

Choose the desired FRAMING
type by selecting the appropriate F-
key.

You may choose one of the
following framing types:

* AUTO

* PCM3t1

s PCM30

¢ UNFRAME

AUTO framing allows the test setto

AUTO-synch on the received E1 fine
framing. The received framing is
then used on the transmitted signal.
The framing type is displayed on
both the LED {received) and screen
(transmitted) indicators.

AUTO framing can cause unpre-
dictable resuits if the test set is used
in conjunction with another test set
in the AUTO framing mode, or if the
SunSet’'s transmit signal is looped
back to its receive signal. AUTO
framing should be avoided in these
cases.

A specific framing type should be

chosen when:

1) The circuit to be tested is provi-
sioned for a known type of
framing.

2) Anunframed signal is fed to the
test set.

3) The SunSet will be used with
another test set that is already

[“sec.
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configured for auto framing.

43 The SunSet will control the
framing that is put on the E1
circuit.

If the framing of the received
signal does not match the framing
specified in the FRAMING menu
item, the SunSet will not let a
measurement begin and will dispiay
a Loss of Frame condition. Also, if

the received framing changes aftera -

test was started, the SunSet will
display error conditions, even in the
AUTO framing mode.

6.4.3 CRC-4

Choose between YES (F1) or NO
(F2). This will allow the test set to
measure CRC-4 errors on the
incaming signal and also to transmit
the CRC-4 bits on the outgoing
signal. CRC-4 works with PCM-31
and PCM-30 framing only.

# AUTO framing has been
selected, the test set will force the
CRC-4 configuration to AUTO. I
UNFRAME has been selected for
framing, the test set will force the
CRC-4 configuration to NO,

f you are unsure how to config-
ure the CRC-4 option, choose NO.

if the AUTO setting has been
invoked by selacting AUTO framing,
the test set will examine the re-
ceived signal for CRC-4 check bits.
I check bits are found, the test set
will calculate and send the CRC-4
check bits on its transmitted signal.

6.4.4 CODING

Choose between AMI (F1) or HDB3
{F2) for the CODING type. When in
doubt, choose HDBA3.

6.4.5 XMT CLOCK

The XMT (transmit) CLOCK setting
determines the frequency of the E1
signal being transmitted from the
test set. Three basic selections are
avallable:

LCCP

LOOP timing uses timing which has
been recovered from the received
E1 signal (RCV connector).

EXTERN

EXTERNal timing uses the fre-
gquency source connected to the test
set's REF CLK connector to provide
timing for the transmitted E1 signal.
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iNT2048

INTernal timing uses the test set's
internai clock source to provide
timing for the transmitted E1 signal.
The test set is equipped with a
stratum 3 internal clock source
which is accurate to within 5 ppm.
Under most conditions, this clock
source provides sufficient accuracy
for most applications.

Test sets equipped with software
option 85213, Transmit Frequency
Shift, will aiso have additional
options available. This feature allows
you to vary the transmitter frequency
+30 Kbps in 2 Kbps steps, or +200
bps {100 ppm) in 2 bps (1 ppm)
steps. Press the "more” (F4) key
one or more times 1o access these
additional options:

INT+2K, INT-2K

Selecting these F-keys will adjust
the transmitter frequency in 2 Kbps
steps. The maximum adjustment
range is + 30 Kbps.

INT+1 & 1/5/25, Int-1 & 1/5/25
Selecting these F-keys will adjust
the transmitter frequency by up to
100 ppm {£200 bps).

1} Press the "more" key (F4) to
access these options. &

2) Use the 1/5/25 key (F3) to adjust
the transmitter frequency by
steps of 1, 5, or 25,

3) Press the preferred INT key to
make your adjustments.

For example, to obtain a frequency
of 2048+100ppm, choose F3 for
INT2048. Next press F4, for ‘more"
options. Press F3, 1/5/25, three
times, untit the INT+/- keys read +/-

25, then press the F1 key, INT4+25,
four times, to obtain 2048+100ppm.

6.4.6 MSRMT CLOCK

it is important to choose the
correct timing mode, because your
test results or test session may
otherwise be impaired. When in
doubt, choose the INTERN mea-
surement clock. Here is an explana-
tion of the types of MeaSuBMenT
CLOCK modes:

EXTERN

EXTERNal timing should be used

when:

1) Precise frequency measurements
are reguired, and

2) An external 2.048 Mbps AMI or
HDBS3 frequency source is
available.
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The measurement frequency
source shouid be connected to the
REF CLK connector. The signal
should be a bipolar signal with
HDB3 coding and have a level
between 0 dB to -30 dB.

INT2048

INTERNal timing should be used
when:

1) an external frequency source is
not available, or,

2) the test set will not be ransmii-
ting towards synchronized
network equipment, or,

3) the test set will be supplying
clock to the circuit to be tested
such as a PBX or remote termi-
nal of a digital loop carrier, or,

4} the 5 ppm accuracy of the
INTERNal clock is sufficient, or,

5) most kinds of loopback testing is

performed.

6.4.7 TEST HATE

Choose the desired TEST RATE
of either N or M x64 or 2048K. If you
are not sure which one to choose,
press the F1 key for full rate testing
at 2.048 Mbps.

For N or M x64 Kbps (Fractional
E1) testing, follow this procedure:

1) Press the F2 key (Nx64). A
SELECT TIME SLOT screen will
let you choose each transmit and
receive time siot in the Nx84
array.

2) If you are receiving a signal which
is already formatted in the Nx64
fractional E1 format, it Is quickest
to press the AUTO (F1) key to
select the time slots for testing.
The SunSet will then determine
which received timeslots have
active data. It will then identify
the corresponding transmit

timeslots to be set up for frac-
tional testing. If you are satisfied
with the timeslots that the AUTO
mode has selected, press the
ENTER key and the settings will
be invoked. You are now finished
with the TEST RATE menu item.

If you are not satisfied with
the AUTO mode selection, or if
you are not receiving a signal
which is already formaited in the
Nx64 fractional E1 format, then
proceed {o step 3).

Note: In AUTO, the SunSet
will automatically configure the
timesiots by looking for active
data. It will configure the transmit
side to be the same as the active
timesiots on the raceive side.

The set determines which
timesiots are active by first
determining which timeslots are
idle. Any timeslot that is not idle
is assumed to he active, The set




3)

determines that a timeslot is idle
when it detects the circuil's idle
channe! code. This is specified
in the OTHER FEATURES,
TEST PARAMETERS, OTHER
PARAMETERS, IDLE CHNL
CODE. If the SunSet does not
find this idle code, it will also look
forthe 01111111 or 11111441
idle channel codes.

If you cannot use the AUTO
select feature, you may also
manually select the N or M x64
timeslots for testing.

First select the timeslots to be
used on the received signal.
Choose any combination of
timeslots from 1 to 31. Select
each desired timeslot by moving
the cursor to it by pressing the
necessary arrow keys. Once the
cursor s on the desired timestot,
press the SELECT (F2) key.

Press the UN-SEL (F3) key if you
need to deselect a timeslot.
Press the CLR-ALL (F4) key if
you want to erase all selections
and start over again.

In PCM-31 framing, timeslots
1 through 31 correspond to
channets 1 through 31. In PCM-
30 framing, timeslots 1 through
15 correspond to channels 1
through 15, and timeslots 17
through 31 correspond to chan-
nels 16 through 30. In PCM-30,
timeslot 16 is used for the muilti
frame alignment signal. Frac-
tional E1 is not offered with
unframed signals, because
framing is required to determine
the location of timesiots.

If you chose the receive timesiots
manuaily as shown in step 3,
next move your cursor down to
the TRANSMIT section of the

screen and select the desired
limeslots. Use the method shown
in step 3.

The time slots specified for
fransmit and receive nead not be
the same. Aiso, the number of
selected timeslots can differ from
the TX side to the RCV side.
However, do not attempt to do
loopback testing with a single test
set if the number of transmitted
and received channels is not the
same,

The test set will assume that
all incoming data is received byte
by byte in ascending channel
order.

Once aff the timeslots are
configured properly, press the
ENTER key. The SunSet will
configure itself to these new
Nx64 settings.
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6.4.8 XMT LEVEL

Choose the desired transmit
signal level of either 0 dB {F1} or -6
dB (F2). If you are not sure which
one o choose, press the F1 key for
0 dB.

6.5 Connecting the Cords

WARNING!
Plugging into a live E1 circult may
cause a loss of service for multiple
customers. Be sure you are properly
trained before proceeding.

WARNING!
To perform a BRIDGE access, do
not piug into the circuit until you
have pre-selected the BRIDGE or
BRG-LOOP mode. The test set will
not place isolation resistors on the
line uniess ihis MODE is specitied.

Figures 6.5A through 6.5D show the
various ways in which to connect the
test set to the circuit.
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Figure 6.5C Plugging in - TERM Mode
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6.6 Using the SEND TEST
PATTERN menu

Refer to Figure 6.6A.

15:26:27
SEND TEST PATTERN
20IT0  550ct 2e23  2ell
1-8 USER 220  2e9
1-16 1111 {2el5] 2e7
3-24 0000  Gi01 2eb
Figure 6.6A

Sending a Test Pattern

Select a different test pattern as

follows:

)

2)

Press the ESCAPE key until you
have returned io the MAIN MENU,
Highlight the SEND TEST PAT-
TERN menu item. Press ENTER.

Press the down, up, left and right
arrow keys as necessary untii you
have highlighted your desired test
pattern.

The test set immediately hegins
transmitting the test pattern as each
new patiern is highlighted.

6.6.1 Programming User-defined

Patterns

You can program and store up to
10 individual test patterns in the test
set. Each pattern can be from 1 to
2048 bits in length and can be
stored with a label of up to 10
characters. You can also VIEW,

EDIT, STORE, or DELETE your
programmed test patterns at any
time.

Use the foilowing procedure to
program a 16 bit test pattern of
10001100 11101111 (BC EF hex)
with a label of "TESTO1".

Entering the Menu

1) From the Main Menu, use the
down arrow key to move the
cursor o SEND TEST PAT-
TERN. Press ENTER.

2) Use the arrow keys to move the
cursor to USER. Press ENTER.

3} Using the arrow keys, move the
cursor to a blank space any-
where between 1 and 10.
Choose CREATE (F1).

4} The cursor is now ready to accept
the "TESTO1" label,
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Creating the LABEL

5)

&)

8)

Choose TOGGLE {F3). Notice
that the A begins blinking on the
alphabet grid.

Use the cursor keys to move
around the alphabet grid until the
T begins blinking. Choose
SELECT (F4). The T is now
displayed as the first character of
the label. Select the letters E, S,
and T by following the same
procedure.

After this has been completed,
choose TOGGLE (F3). The
alphabet grid will stop blinking.
Press the SHIFT-lock key and
verify that the SHIFT indicator is
displayed in the upper left-hand
corner of the screen.

Press the 0 key (orange label)
followed by the 1 key (orange

label}. You have now completed
the label entry procedure. DO
NOT PRESS the ENTER key.

Choosing BINARY or HEX
9) Press the SHIFT-lock key and

verify that the SHIFT indicator
has turned off. Press the down
arrow key once.The cursor
shouid move to the FORMAT
selection.

10)Choose BINARY (F1) to select a

binary entry format. The binary
input method is often the sim-
plest for entering short patterns,
Press the down arrow Key once
to move the cursor to the first bit
location.

Entering the Pattern

11)Press the SHIFT-lock key. Verify
that the SHIFT indicator appears

on the screen.

12)Press the 0 and the 1 keys until

all of the 16 bits have been

entered. Press ENTER after this

is complete.

Sending the Pattern
13)You should now see the USER

TEST PATTERN menu with your

new pattern {(TESTO1) listed on
the screen. Move the cursor to
the TESTO1 item and press

ENTER. The new pattern is now

being transmitted.
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Verifying the Pattern

14)Verify the patiern you are send-
ing is correct by moving the
cursor to the OTHER MEA-
SUREMENTS item with the
cursor keys. Press ENTER.
Move the cursor io the VIEW
RECEIVED DATA menu item.
Press ENTER. Plug the test set's
transmit signal inte its receive
jack. You should see your pattern
displayed on the VIEW RE-
CEIVED DATA screen.

Editing a Pattern

if you wish to edit the test
pattern, use the cursor keys to move
the cursor to where you want to stari
editing. Choose INSERT (F1) if you
need to start inserting more bits or
press DELETE (F2 } if you need to
remove oneg or more bits. You may
use the same procedure to edit an
existing test pattern.

if you make a mistake while
editing an existing test pattern, press
the ESCAPE key to abort editing.
The original test pattern will not be
affected.

6.7 Using the BASIC
MEASUREMENTS menu

To perform BASIC MEASUREMENTS:

1} Select BASIC MEASUREMENTS
from the MAIN MENU.

2} Press the ESCAPE key when you
are finished.

Figure 6.7A shows a typical BASIC
MEASUREMENTS display. Several F-
key options are available during the
measurement process:

RESTART

Pressing the RESTART key (F3)
causes the test set to restart the test.
This is often useful if some undesired
occurrence has made the current test
invalid. When the test set's Framing
and/or Coding (LINE iINTERFACE
menu) are configured for AUTO,
pressing RESTART will allow the test
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set 1o resynch on the pattern, framing,
and line coding.

17:31:55
ET- $00:00:19 RT- CONTINU
FRM~-PCM-30 COD-HDB3
RCV-550ct AMI-550ct

CNFG-TERM
CRC-YES

RESULTS - SUMMARY

CODE- 1 RATE ~ 3.4e-08
BIT - 1 RATE -~ 3.4e-08
CRC - 0 RATE ~ 0.0e-05
FE =~ 0 MFE - 9

Bs -~ 1 $E5 - 05,263

SES - 0 $8ES - 06.000

Uas - 0 %UAS - 04.060

%EFS- 95.236 %DM~ 94,737

PAGE-UP PAGE-DN RESTART more

Figure 6.7A
Basic Measurements

PAGE-UP, PAGE-DN

PAGE-UP (F1) and PAGE-DOWN (F2)
keys allow you to view each of the
pages of available measurement
results. Measurement RESULTS
pages are labeled: SUMMARY {or NO
ERRORS), LINE, SIG/ALM, FRAME,
G.821, E-BIT {option SW211), FRE-
QUENCY, M.2100/550, and G.826.

HOLDSCR/L.OCK

" Press MORE (F4) to access further

options. HOLDSCR (F1) freezes all of
the measurement dispiays so they can
be easily cbserved. Measurements are
stifl occurring, but the counts are only
updated in memory, and not on the
display. Once you are finished inspect-
ing the frozen counts, the CONTINUe
F-key can be pressed to update all of
the counts to their current values.

LOCK (F2) disables the test sef's
keypad. This is useful if you are running
a long-term test and do not wish to

have the test disturbed. When LOCK is
pressed, an indicator appears at the top
of the LCD dispiay. Pressing the F2 key
again (UNLOCK), will re-enable the test
set's keypad. Using the LOCK/UN-
LOCK function will not disturb any of
your measurement results,

To access these next features,
press the More {F4) key twice. You will
be presented with RECORDS (F1) and
HISTOGraM (F2) '

RECORDS (F1)

Pressing RECORDS takes you
directly into the VIEW TEST RECORD
screen. You may scroll through all the
pages of stored data. See Section 6.15
for instructions on using the VIEW
TEST RECORD menu.

Observing these records does not
interrupt your current test measure-
ments.




To retum to the BASIC MEASURE-
MENTS screen, press ESCAPE. The
ENTER key is disabled.

HISTOGRAM (F2)

Pressing HISTOGRM takes you
directly into the HISTOGRAM ANALY-
SIS screen, without disrupting your
current test measurements. The
Histogram is updated every fifteen
minutes. You may VIEW, PRINT, or
SAVE your analysis. See section 6.8.5
for instructions on using the HISTO-
GRAM ANALYSIS menu.

To return to the BASIC MEASURE-
MENTS screen, press ESCAPE. The
ENTER key is disabled.

Several different items are displayed
in the BASIC MEASUREMENTS
screen (Figure 6.7A). For an explana-
tion of each of the individual measure-
ments, refer to the measurement

definitions in Section 5. In addition to
the measurements, the following items
are displayed on each measurement
screen:

Time of day
Time of day Is displayed in the upper
right-hand comer of the screen.

ET

The Elapsed Time is the time that has
passed since the test was started or
restarted.

AT

The Remaining Time is the time that is
teft before the test is completed. The
factory default condition is that the test
will run untit you stop it. For this reason,
CONTINUe is normally displayed to
denote a continuous test, However, in
the OTHER FEATURES, TEST PA-
RAMETERS, MEASUREMENT CRITE-
RIA, MEAS DURATION menu item,

you may specify a specific amount of
time such as 15 minutes, 1 hour, or
even 999 hours. in this case, the
Remaining Time will count down to zero
during the measurement,

FRM
The transmitted FRaMing is displayed
here,

coD
The received line CODe is displayed
here.

CNFG
The access mode is displayed here.

RCV

The ReCeiVed test pattern is displayed
here. If the pattern is lost during BASIC
MEASUREMENTS, the test set will
display NO SYNC. if no pattern can be PAGE
found, then the test set will display 70
LIVE. LIVE indicates that the signal is




probably live customer traffic. if you
have ENABLEd PATTERN LOCK in the
TEST PARAMETERS menu, the
SunSet will only search for the same
pattern it is transmitting. DISABLE the
PATTERN LOCK feature if you want
the SunSet to search the received
signal for all known test patterns.

XMT
The test set displays what pattern it is
TRANSMITting.

CRC
The test set displays whether or not it is
transmitting/receiving CRC errors.

6.8 Using the OTHER
MEASUREMENTS menu

6.8.1 VIEW RECEIVED DATA
Refer to Figure 6.8A and use the
foltowing procedure:

1) From the MAIN MENL), move the
cursor to the OTHER MEA-
SUREMENTS; press ENTER.

2} Move the cursor to the VIEW
RECEIVED DATA ltem; press
ENTER. The pattern synchroni-
zation circultry is automatically
disabled as this menu itém is
entered (PAT SYNC LED turmns
off).

3} View the live presentation of the
E1 data.

4} Choose PAUSE (F3) to trap the
current data on the &1 line.

PAGE :

T/8
0¢0
00l
002
003
004
005
006
007

07:31:85

VIEW RECEIVED DATA

01
BINARY
131011111
131000100
01000010
000611110
01100101
00101110
131610100
11000101

PAGE-UP PAGE-DN

HEX
DF
c4
4z
1E
65
2E
D4
c8B

PAUSE

A

B

=]

SCII
{}
(#)
(B}
(%}
()
{t)
{+)
()

Figure 6.BA View Received Data

5) Choose PAGE-UP (F1) or
PAGE-DN (F2) to page through
the screens of data. Note the
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PAGE number in the upper left-
hand portion of the screen. 32
pages of data are available.

6) When you have finished, press
the ESCAPE key until you have
returned to the MAIN MENU.,

Here are the digplay definitions:

PAGE

indicates which of the available 32
pages of data is currently being
displayed.

T/8
Specifies the Time Siot being
viewed.

BINARY

This column shows the binary data
actually being received on the line.
Each line represents the 8-bit time
slot.

HEX

This column shows the hexadecimal
representation of the 8 bits being
transmitted in each time siot.

ASCII

Displays the ASCI representation of
the 8-bit binary framing word which
has been received. The character
displayed to the feft of the parenthe-
ses represents the 8-bit framing
words translated in their present
order. The character displayed
within the parentheses represents

the 8 bits iransiated in reverse order.

6.8.2 FAS FRAME WORDS (option

SW210)

Refer to Figure 6.8B. FAS frame
words are available for viewing as
long as valid PCM-31 or PCM-30
framing is detected on the received
E1 signal.

1) From the MAIN MENU, move the
cursor to OTHER MEASURE-
MENTS; press ENTER.

2} Move the cursor to FAS FRAME
WORDS; press ENTER. The
pattern synchronization circuitry
is automatically disabled as this
menu item is entered (PAT
SYNC LED turns off).

3} View the live presentation of E1
FAS framing words. If neces-
saty, refer to the discussion of
FAS (PCM-31) framing in Section
1.
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07:45:00
FAS FRAME WORDS

FRM 12345678 FRM 12345678

0011011 ilasssss
0 1001101 1 01011111
2 00011011 3 01011111
4 00011011 5 11011111
6 10011011 7 010611111
8 00011011 g 11011111
10 00011011 11 11611111
12 10011011 13 11811111
14 10013011 15 1101111
PAUSE

Figure 6.8B FAS Frame Words
4) Choose PAUSE {F1) to trap the
received framing words.

5) When you are done, press
ESCAPE until you have returned

to the MAIN MENL).

6.8.3 MFAS FRAME WORDS

(option SW210)

Refer to Figure 6.8C. MFAS
frame words are available for
viewing as long as valid PCM-30
framing is detected on the received
E1 signal,

1) From the MAIN MENU, move the
cursor to OTHER MEASURE-
MENTS; press ENTER.

2} Move the cursor to MFAS
FRAME WORDS; press ENTER.
The pattern synchronization
circuitry is automatically disabled
as this menu item is entered
(PAT SYNC LED turns off).

07:45:00
MFAS FRAME WORDS

FRM 12345678 FRM 12345678

0C00xyxx ARBCDabcd
¢ 00001011 1 110611101
2 110111903 3 11011101
4 11011101 5 11011101
6 110611101 7 11011101
8 11011101 9 11011101
10 11011102 11 110iii0l
32 11411101 13 11011101
14 11911101 15 11011301
PAUSE

Figure 6.8C MFAS Frame Words

3} View the live presentation of E1
MFAS framing words. If neces-
sary, refer to the discussion of
MFAS (PCM-30) framing in
Section 1,
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4) Choose PAUSE (F1) to trap the
received framing words.

5} When you are done, press
ESCAPE unti you have returned
to the MAIN MENU.

6.8.4 PROPAGATION DELAY

The Propagation Delay screen
shown in Figure 6.8D displays the
propagation delay on a looped back
signal. The circuit must be looped
back at the far end in order for the
test set to perform this measure-
ment.

08:22:55)
PROPAGATION DELAY

Prop. DELAY: ( Ul
;0 us

RESTART

Figure 6.8D Propagation Delay

This measurement is performed
in the TERM , MONITOR, or
BRIDGE configurations only. The
test set measures the number of unit
intervals required for the signal to

travel down the line and then return.
This number is translated into an
exact number of microSeconds of
round trip delay. A E1 UI (Unit
interval) equals .488 uS
{microSeconds).

Use this procedure:

1) From the MAIN MENU, move the
cursor to OTHER MEASURE-
MENTS; press ENTER,

2) Move the cursor to PROPAGA-
TION DELAY:; press ENTER.

3) The propagation delay measure-
ment will autornatically be
performed, then displayed. Use
the RESTART (F1) key to
perform another propagation
delay measurement, if neces-
sary.

SEC-
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6.8.5 HISTOGHAM ANALYSIS

Refer to Figure 6.8E. The
HISTOGRAM ANALYSIS feature
displays the type of errors and their
individual histories which occurred
during the last BASIC MEASURE-
MENTS performed.

Note: If you interrupt your timed
measurements {o review the resuits,
the SunSet will begin a new histo-
gram anaiysis when you return to
BASIC MEASUREMENTS.

FILE START TIME STAMP
CURRENT 94-11-22 18:08:51
SAVED 94-04-24 19:04:21
VIEW PRINT SAVE

07:45:00

HISTOGRAM ANALYSIS

Figure 6.8E Histogram Analysis

Use this procedure:

1} From the MAIN MENU, move the

cursor to OTHER MEASURE-
MENTS; press ENTER.

2) Move the cursor to HISTOGRAM
ANALYSIS; press ENTER.

3} The CURRENT date and time
correspond to the last time you
entered BASIC MEASURE-
MENTS. The histogram results
from this session may be
VIEWed {F1}, PRiINTed (F2), or
SAVEd (F3). If you wish to SAVE
your CURRENT histogram data
tor future reference, then press-
ing the F3 key will store it in
memory, also thereby erasing
any previously stored data. Your
CURRENT histogram data is also
being stored, but it will be erased
the next time you enter BASIC
MEASUREMENTS. Note that it
you attempt to print, and no
printer is hooked up, the SunSet
will stop sending results after one
second.

SEC-
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4} Using the Up and Down arrow
keys, highlight either the CUR-
RENT or SAVED histogram data.
Press the VIEW (F1} key and
refer to Figure 6.8F. {A PRINT
(F2) option is also available, see
below).

15:30:00

HISTOGRAM
TYPE: BIT PERIOD: 15min
DATE: 96-04-24 /N/A

1060k
10k
1k
100
10

0

LI I T T I Dt B O

HR 12 14 16 18 26 22

NEXT PREVIUS PAGE-UP PAGE-DN

Figure 6.8F View Histogram

The history of each error type
is displayed individually. The
arror TYPE is specified in the
upper portion of the screen. You
may scroll through the different
error types by pressing either the
NEXT (F1) key or the PREVIUS
(F2) key. in this manner, you
may examine the individual
histories of BIT, MFAL, FALM,
SYLS, LOFS, AISS, LOSS,
FASE, CRC, and CODe.

The PAGE-UP {F3) and
PAGE-DN (F4) keys are used 1o
alter the displayed time frame.
The most recent 24 hour period
consists of two fuil screens of
data, while the most recent 24
hour period along with the
previous 7 days consist of four
full screens of information, with
two days of data on each screen.
A date with no results available
will report N/A. For example, a

screen may show a date, such as
86-06-17, on the right column,
with corresponding data listed
beneath, and a date of N/A on
the teft column, with no date
(indicating measurements weare
not recorded on day during a give
7 day period) beneath.

To use the PRINT feature,
refer to Figure 6.8G.
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SUNRISE TELECOM Inc. 2001
HISTOGRAM REPORT

Date Hr Min Param Count
94-04-24 15 00-15 BIT 1213
94-04-24 15 00-15 BRV 1287
94-04~24 15/1¢ BIT 1213
94-04-24 15/16 BPV 1287

MAAAAANA A AT AR AR AN B p AN o

Figure 6.8G
Print Analysis

The PRINT feature prints all of
the information contained in the
VIEW screen, but in a non-graphical
format.

The PRINT feature will allow you
to print the histogram data as many
times as you desire.

A current PRINTIng session may
be aborted by pressing the ESCAPE
key. In this case, ptinting may still
be performed at a later time.

6.8.6 PULSE SHAPE ANALYSIS

Refer to Figure 6.8H. The Pulse
Shape Analysis is performed for any
combination of received test pattern
and line interface mode.

The received signal shape is
displayed on-screen. The ITU-T
(.703 pulse mask can be superim-
posed for PASS/FAIL results. The
test set will automatically store the
previous analysis for future viewing.

15:46:55

LIVE
G.703 Width -
L PASS 219 ns
1 Rise -
27 ns
Fall -
22 ns

Pattern :

Undr 8-
1 1 t 1 5 %
Level -
g.0 dB

160ns

G.703 NO-MASK PRINT RESTART

Figure 6.8H Pulse Shape Analysis
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Start a New Pulse Shape Analysis

1) Configure the LINE INTERFACE
settings correctly for the circuit
under test.

2) In the MAIN MENU, move the
cursor to OTHER MEASURE-
MENTS; press ENTER.

3) Move the cursor to PULSE
SHAPE ANALYSIS; press
ENTER.

4) Move the cursor to START NEW
ANALYSIS; press ENTER. In4
to 5 seconds, the received pulse
shape will be displayed on the
screen.

5} Press the F1 key 1o see if this
received puise conforms to an
industry-standard G.703 mask.

View the Last Pulse Shape

The last pulse shape may be
viewed whenever you like. You can
even view the last pulse shape after the
SunSet has been turned off for an
extended period of time. Follow this
procedure:

1) In the MAIN MENU, move the cursor
to OTHER MEASUREMENTS;
press ENTER.

2) Move the cursor to PULSE SHAPE
ANALYSIS; press ENTER.

3) Move the cursor to VIEW LAST
PULSE SHAPE; press ENTER. The
most recently stored pulse shape will
be displayed on the screen.

Pulse Shape Function Keys
There are four function keys to
choose from:

G.703 (F1)

This function key displays the ITU-T
G.703 mask with the captured signal. A
pass/fail indication is shown.

NO-MASK (F2)
This function key removes the dis-
played (3.703 mask.

PRINT (F3)

This function key is used to print the
puise shape screen on the Sunrise
55118 Thermal Printer.

RESTART (F4)
This function key starts a new pulse
shape capture and analysis.

SEC-
TION
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6.8.7 TRANSMIT STRESS (option
$5213)

Refer to Figure 6.81.

13:34:00
TRANSMIT STRESS

Prop. DELAY: 0 ur

CODE ERRORS :
BIT ERRORS :

oo

Tx CLK FREQ: {2044K]
EMT LEVEL : 0 4B

INT+2K INT-2K INT+2 INT-2

Figure 6.81
Transmit Siress Menu

Use the following procedure:

1)

2)

From the MAIN MENU, enter
OTHER MEASUREMENTS,
TRANSMIT STRESS. Your
round-trip circuit delay (Propaga-
tion DELAY) will be displayed in
both Unit Intervals and
microSeconds.

Press ENTER to continue with
the procedure, The number of
CODE and BIT errors received is
displayed, along with the Trans-
mit CLOCK FREQUENCY and
Transmit signal LEVEL.

3) The F-keys allow you to vary the

frequency of the transmitted
signal in order to stress your E1
circuit. Press the F1 (INT+2K) or
F2 (INT-2K) to change the
transmitted frequency in 2000 Hz
steps. The Tx CLK FREQ

indicator will display the new
transmitted frequency.

Press the F3 (INT+1) or F4
(INT-1) fo change the transmitted
frequency in 1 ppm steps. As the
transmitied freguency is
changed, the test is automatically
restarted.

You may also change the fine
build-out of your transmitted
signal. Choose F1 to transmit at
0 dB or F2 to transmit with a line
build-out of -6 dB.

When you are finished with your
TRANSMIT STRESS testing,
press ESCAPE. Upon exiting this
screen, the test set’s transmit
clock and transmit level will
automatically reset to the XMT
CLOCK and XMT LEVEL values
specified in the LINE INTER-
FACE menu.
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6.9 Using the VF CHANNEL
ACCESS menu

Refer to Figure 6.9A.

08:22:56
VF CHANNEL ACCESS

VF MEASUREMENTS
DYMEF DIALING
VIEW 30 CHNL CaSs
DIALING CONFIG
MF DIALING

Figure 6.9A
VF Channel Access

The VF CHANNEL ACCESS menu
is used to perform a variety of talk/listen
functions. Do not attempt to enter the
VF CHANNEL ACCESS menu if the
PCM-31 LED or the PCM-30 LED is not
lit. These two LEDs indicate whether or
not a framed signal Is being received. it
is impossible to talk, listen, or perform
other channelized functions in the
absence of frame or multiframe syn-
chronization.

Note: During VF CHANNEL ACCESS,
if the LINE INTERFACE MODE is set to
TERM, MONITOR, or BRIDGE, then
idle channel codes and signailing will be
inserted into the unselected channels,
The idle channel code and signalling
can be configured in the OTHER
FEATURES, TEST PARAMETERS,
OTHER PARAMETERS, IDLE CHNL
CODE and IDLE CHNL A/B/C/D items.
if the mode is set to LOOP, MON-
LOOP, or BRG-LOOP, then the unse-

lected channels and signalling will be
looped through the test set, undis-
turbed.

6.9.1 VF MEASUREMENTS

The VF MEASUREMENTS menu
lets you choose:

* which channel fo test,
¢ whether to talk or send a tone,
* which signalling bits to send.

it also tells you:

* the received signalling bits

* the received 8-bit data

* the received frequency and level

SEC.
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and press ENTER. 6) If desired, change the signalling

bits being transmitted on the
08:22:56 2) Highlight the VF MEASURE- transmit timeslot. Cursor down to
VP MEASUREMENTS MENTS item; press ENTER. Tx A/B/C/D. Press and release
the SHIFT-lock key. Press the 1
e ool 0 3) Choose the desired RCV key and 0 key as desired to enter
INSERT TYPE TIMESLOT by pressing the the signalling bits. Signalling bits
Tx B/B/C/D : 0 0 0 O NEXT (F1) or PREVIUS (F2) will only be transmitted if PCM-30
keys. framing has been selected.
Rx A/B/C/D - 000 0 i you need to reenter a bit,
Rx DATA - 11010001 4} Cursor down and choose the press and release the SHIFT-
e Tred apnm MEE : desired XMT TIMESLOT by lock key to remove the SHIFT
: o pressing the NEXT (F1) or indicator in the upper left-hand
TALK 1020Hz 820Hz PREVIUS (F2) keys. The XMT corner of the screen. Then press
TIMESLOT will typically be the the Arrow key to cursor back to
: same as the RCV TIMESLOT. the number that needs to be
Figure 6.98 VF Measurements changed. Press and release the
5) If desired, change the INSERT SHIFT-lock key, then press 1 or
Refer to Figure 6.98, and use TYPE. Press F1 to TALK, 0 as desired.
this procedure: o utilizing the speaker and micro- Press ENTER to begin
P ’ phone in the test set. Press F2 to sending the A/B/C/D bits.
. insert a 1020 Hz tone. Press F3,
R geon\:;hgxﬁmggxgéggglEtgehr; and a 820Hz tone will be trans- 7) View the various measurements.
mitted. Rx A/B/C/D shows the Channel




Associated Signalling system
{CAS) bits. These bits are only
meaningful if the PCM-30 LED is
iit. Ignore these bits if the PCM-
30 LED is not lit.

RAx DATA shows the live 8-bit
channel data as it is being
received. Rx Freq and Rx Level
show the A-law decoded VF
signat.

6.9.2 DTMF DIALING
The DTMF dialing menu lets you
perform a number of dialing func-
tions:
s dial a DTMF number
+ speed dial a stored number
» record a number with a label for
future dialing
s edit or delete speed diaf numbers

Basic dialing procedure

D

2)

In the VF CHANNEL ACCESS
menu, move the cursor to DTMF
DIALING; press ENTER.

The last phone number, if any,
dialed will be shown on the
screen. To dial this number,
simply press the ENTER key.
You can also delete the previous
number by pressing the DELETE
{F2) key as needed until the
existing number is completely
erased.

You can enter a new number.
First press and release the
SHIFT-lock key to display the
SHIFT indicator. Now you can
enter the numbers 1 through 9,
“# A B C D andE. The E key
inserts a 1 second pause. You
may program up to 32 digits.

4} After the new number is entered,
press the ENTER or SEND (F3)
key to dial the number. This will
send your DTMF digits with DIAL

PERICD and SILENT PERIOD
as specified in VF CHANNEL
ACCESS, DIALING CONFIG.
Factory default values are 100
ms {milliseconds) for both the
Dial and Sitent periods.

Speed Dialing Procedure

Use this procedure to speed dial

a user number which was pro-
grammed at an earlier time:

1} From the VIF CHANNEL AC-
CESS menu, cursor down o
DTMF DIALING and press
ENTER.

2) Choose more (F4) and then

choose USER (F1) to access the

USER DIAL NUMBERS list.

SEC-
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These are the stored speed
dialing numbers.

3} Move the cursor down to the
desired entry and press ENTER
to dial the number. You will be
returned to the VF CHANNEL
ACCESS screen.

Entering speed dialed (USER)
numbers

The test set allows you to
program and store up to 10 DTMF
or MF numbers. Each stored num-
ber can have up to 32 digits. An
alphanumeric label 10 characters
tong can be used to store each
phone number. The label makes it
easier to remember what each
number is used for.

Follow this procedure to program
the number 12345 ABCD™#0 with a
label of TESTO1: .

1) From the VF CHANNEL AC-
CESS menuy, highlight the DTMF
DIALING item; press ENTER.

2) In the DTMF DIALING screen,
choose "more" using the F4 key.
Choose USER (F1).

3) Atthe USER DIAL NUMBER
menu, move the cursor to a blank
line and choose CREATE (F1).

4} The cursor is now ready to
accept the "TESTO1" tabel.

5) Choose TOGGLE (F3). The letter
A on the alphabet grid will begin
blinking.

6} Use the cursor keys to move
around the alphabet grid until the
T stans blinking. Choose SE-
LECT (F4). You should now see
T as the first character of the

label. Selectthe E, 8, and T
letters by following the same
procedure,

7} After you have selected the last
T, choose TOGGLE (F3). The
alphabet grid should stop blink-
ing. Press the SHIFT-lock key to
display the SHIFT indicator in the
upper left-hand corner of the
screen.

8) Press the 0 key, then press the 1
key.

8} Now you have entered the label.
You should see TESTO1 dis-
ptayed as the LABEL. Press the
SHIFT-lock key to remove the
SHIFT indicator. DO NOT
PRESS the ENTER key.

10)Press the Down arrow key to
move the cursor to the NUMBER

SEC-
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section. Now you are ready to
enter the telephone number.

11)Press the SHIFT-lock key. Verify
that the SHIFT indicator appears
in the upper left-hand corner of
the screen.

12)Enter the phone number. Press
the keys to enter the following
number: 12345 ABCD™#0. Use
the E key to enter the one
second pause shown by the
comma. When you are finished,
press the SHIFT-lock key fo
remove the SHIFT indicator.

13)Press the ENTER key to accept
the new USER DIAL NUMBER.
You will now see it displayed on
the list of USER DIAL
NUMBERs.

Editing a Number

14)if you wish 1o edit the number,
move the cursor down until the
number is highlighted. Choose
EDIT (F2).

15)The cursor will now be on the
first character of the LABEL.
Choose INSERT (F1) if you need
to start inserting more digits at
that position. Or choose DELETE
(F2) If you need to remove one or
more digits at that position. You
can also move your cursor to the
right before using INSERT or
DELETE. You may also toggle
inio the alphabet grid as de-
scribed in steps 5 through 9.

16)When you are done with the
LABEL as described in step 15,
be sure the SHIFT indicator is off
and the alphabet grid has
stopped blinking. Then you can

move the cursor down to the
number.

Choose INSERT (F1) if you
need to start inserting more digits
at that position. Or choose
DELETE (F2) if you need o
remove one or more digits at that
position. You can also move your

cursor to the right before using SEG.
INSERT or DELETE, TION
Press SHIFT-lock to display 6

the SHIFT indicator if you would
like to enter different numbers.

173 you made a mistake while

editing an existing user number,
press the ESCAPE key to abort
editing. The original user number
will not be affected.

if you want to keep the edited
changes when you are done
editing the number, press EN- PAGE
TER. You will see the edited 86
label in the list.




18)You have finished this procedure. 6.9.3 VIEW 30 CHNL CAS PCM-30 LED must be lit in order for

Press ESCAPE as necessary o Refer to Figure 6.9C. the signalling bits to be displayed.
return to the VF CHANNEL Channels 1 through 4 are shown on
ACCESS menu. 73155 the first fine, 5 through 8 are shown

in the second line, elc.

VIEW 30 CHNL CAS
tJse this procedure:

T/5 ABCD ABCD ABCD ABCD

001 0000 1101 11981 1101 1) From the VF CHANNEL AC- SEC
005 1101 1101 1101 110%

005 1101 1101 110l 1101 CESS menu, move the cursor to TION
013 1101 1101 1101 VIEW 30 CHNL CAS; press 6
017 1101 1101 1101 1101 ENTER.

021 13101 1161 1101 11901
025 1101 1101 1101 1101

029 1101 1101 1101 2) H necessary, use the HOLDSCR
(F1) key to temporarily freeze the
HOLDSCR signalling states, then CONTINU

{F1) to resume the dynamic

. . signalling bit display.
Figure 6.9C View 30 Channel CAS

The VIEW 30 CHNL CAS screen PAGE
lets you see the signalling bits of all
30 channels simultaneously. The 87




6.9.4 DIALING CONFIG

The DIALING CONFiGuration
screen allows the user 1o specify
both the DIAL PERIOD and SILENT
PERIOD for DTMF and MF dialing.

Factory defauit settings are:

DIAL PERIOD: 100 ms

SILENT PERIOD: 100 ms

Use this procedure:

1} From the VF CHANNEL AC-
CESS menu, move the cursor io
DIALING CONFIG; press EN-
TER.

2) Using the SHIFT-lock key, enter
the DIAL PERIOD value from the
keypad. You may specify a value
in the range from 40 ms to 999
ms.

3) Press the SHIFT-lock key again
to remove the SHIFT indicator
(upper left-hand corner of the
screen},

4) Press the Down arrow key to
access the SILENT PERICD
setting.

5) Using the SHIFT-lock key, enter
the SILENT PERIOD value from
the keypad. You may specify a
value in the range from 40 ms to
999 ms.

8) Press ENTER when your settings
are compiete.

5.9.5 MF DIALING

MF dialing is useful in inter-
switch addressing applications.
Refer to Figure 6.8D and use this
procedure:

09:01:20
MF DIALING

MODE : FORWARD

NUMBER :

COMBINATION No : 1 - 158

A= 10 B = 11

¢ = 12 o= 13

E = 14 F = 15

FORWARD BACKWARD SEND

Figure 6.9D WMF Dialing
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1) From the MAIN MENU, enter the
VF CHANNEL ACCESS menu.

2) Cursor down to the MF DIALING
menu selection; press ENTER.

3) Choose between the forward or
backward MR2 tone set by
pressing either the FORWARD
{F1) or BACKWARD (F2) key.

4) Press the Down arrow key to
access the NUMBER line.

5) Enter the number o be dialed by
first pressing and releasing the
SHIFT-lock key. The shift
indicator should appear in the
upper left-hand corner of the
screen. Now enter the number by
using the keypad. Letters A-F
correspond to numbers 10-15,
respectively.

If you make a mistake while
entering the number, simply
press and release the SHIFT-
lock key to remove the SHIFT
indicator from the screen. Then
press the arrow key to cursor
over 1o the digit that needs to be
changed. Press the DELETE
(F2) key to delete the numbet, or
the INSERT (F1) key to insert an
additional number. Pressing the
DELETE key removes the
number that the cursor is on.

6) Ensure that the VOLUME control
is turned up so that the incoming
signal can be heard.

7) Dial the number by pressing the
SEND (F3) key or by pressing
ENTER.

8) You will be returned to the VF
CHANNEL ACCESS menu.

When entering MF DIALING, the
previous number, if any, which was
entered will be displayed on the
screen. To dial this number, simply
press the SEND (F3) key or the
ENTER key. You can also delete the
previous number by pressing the
DELETE (F2) key as needed until
the existing number is complately
erased.
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6.10 Using the SYSTEM
CONFIG menu

The following menu items are
accessed from the MAIN MENU by
entering OTHER FEATURES, SYS-
TEM CONFIG.

6.10.1 SYSTEM PROFILES

The test set's System Profiles
are accessed by entering OTHER
FEATURES, SYSTEM CONFIG,
SYSTEM PROFILES from the MAIN
MENU. These profiles allow you fo
instantly recall the settings associ-
ated with a particular system con-
figuration. You can store up to 10
system profiles in the test set. These
profiles can save time when config-
uring the SunSet, ltems which are
stored in each System Profile are:
GENEBAL CONFIG settings, LINE

INTERFACE settings, OTHER
PARAMETERS settings, MEA-
SUREMENT CRITERIA settings,
DIALING CONFIGURATION
settings, SEND TEST PATTERN
setting, ERROR INJECTION
settings, VF CHANNEL ACCESS
setlings and GENERATE ALARM
settings.

The SYSTEM PROFILES menu
operates differently from other menu
items, You do not specify SYSTEM
PROFILE settings from within the
menu, nor can you edit an existing
system profile.

Use the foilowing procedure:

To Enter a New System Profile

1) From the MAIN MENU, select
OTHER FEATURES, SYSTEM
CONFIG, SYSTEM PROFILES.

2) Select the STORE (F2) key.

3) Type in the LABEL (name) you

wish to store the profile under: [ sec.

a} press TOGGLE (F3) to toggle TION
to the alphabet grid (letter A 6
on the alphabst grid begins M
flashing).

b} cursor to the desired letter
and press the SELECT (F4)
key.

¢) repeat this until your label is
complete.

d) choose toggle (F3) to leave
the alphabet grid {letter stops
flashing}.

PAGE
4) You may change the FILE 90
number corresponding to your




stored system profile:

a) press the Down arrow key to
access the FILE No. line.

b) press the SHIFT-lock key to
display the SHIFT indicator in
the upper right-hand corner of
the screen.

¢) type in the desired number
from the keypad.

5) Press ENTER to store the
SYSTEM PROFILE.

To Invoke a Stored System Profile
1) Enter the SYSTEM PROFILES
menu.

2) Cursor down to the desired
system profile.

3) Prass the ENTER key. The test
set will immediately reconfigure
itself to your selacted system
profile.

To View an Existing Profile
1} Enter the SYSTEM PROFILES
menu.

2) Cursor down to the desired
profile and choose VIEW (F1)

3} Press the PAGE-DN (F2) key to
view the various elements of the
profile.

Yo Heturn to the System's Fac-

tory-default Profile

1} Enter the SYSTEM PROFILES
menu. The 0, CURRENT- line will
indicate NEW.

2) Choose DEFAULT (F4). The 0.
CURRENT- line will now indicate
DEFAULT.

3) Proess the ENTER key. You will
be returned to the SYSTEM
CONFIG menu and the test setf's
configuration will return to its
factory-default settings.




6.10.2 GENERAL CONFIG

The GENERAL CONFiGuration
screen lets you set the time and
date, backlight duration, and serial
port characteristics. Setting the
correct time and date is important for
determining exactly when errors or
alarm conditions occur during your
testing. The serial port settings are
important when configuring the test
set for printing or for use with the
remote controt (option SW100).
Refer to Figure 6.10A.

06:44:12

GENERAL CONFIG

DATE {¥-M-D): 95-08-03
TIME {H:M:8): 06:43:55%
BACK LIGHT : CONTINU
PRINTER
BAUD RATE : %600
PARITY : NONE
STOP BIT : 1-BIT
BITS/CHARR : 8§-BIT

CR/LE INSRT: CR

Figure 6.10A General Configuration

rrollow this procedure;

1) From the MAIN MENU, enter
OTHER FEATURES, SYSTEM
CONFIG, GENERAL CONFIG.

2} Press the SHIFT-lock key to
display the SHIFT indicator in the
upper left-hand corner of the
scraen. Enter the DATE
{year:month:day) directly from
the keypad. The "-" characters
will be automatically inserted.
Numbers that are out of range
will be rejected. When you are
finished, press the SHIFT-lock
key to remove the SHIFT indica-
tor.

3) Press the Down arrow key to
access the TIME, Press the
SHIFT-lock key to display the
SHIFT indicator in the upper left-
hand corer of the screen. Enter
the TIME (hour:minute:second)
directly from the keypad. The ™"
characters will be automatically
inserted. Numbers that are out of
range will be rejected. When you
are finished, press the SHIFT-

SEG-
TION
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4)

lock key to remove the SHIFT
indicator,

Press the Down arrow key {0
access the BACK LIGHT.

Choosing CONTINU (F2} will
allow the system backLIGHT to
stay on continuously after you
press the LIGHT key.

Choosing TIMED (F1) will
cause the system backLIGHT to
automnatically turn off after the
indicated amount of minutes. To

specify your desired time:

a) Press the SHIFT-lock key to
display the SHIFT indicator in
the upper left-hand corner of
the screen.

b} Enter the number of minutes
between 1 and 89, directly
from the keypad. Numbers
that are out of range will be
rejected.

¢) When you are finished, press

the SHIFT-lock key to remove
the SHIFT indicator.

5) Move the cursor down to the

BAUD RATE menu item in the
PRINTER category. The factory
default settings work with the
printer supplied by the factory.

However, you have access to
the settings in case you want to
try to make the SunSet E1 work
with another serial printer or
modem for remote control. Refer
to figure 6.16A for a diagram of
the pin-to-pin assignments of the
DIN to ElA-232-C cable supplied
by Sunrise Telecom.

You are free to use this
information fo attempt to set up
the SunSet E1 with another
printer. However, Sunrise Tele-
com does not warrant the
operation of the test set with any

printer other than supplied by
Sunrise Telecom.,

To change the settings for your
printer:

a) choose a BAUD RATE of
1200 (F1), 2400 (F2), 9600
(F3), or 19.2K {F4). For
remote control, the setting of
9600 is recommended. 1200
and 2400 will not support ail
remote control features,

b) Choose a PARITY of NONE
(F1), EVEN (F2), or ODD
(F3).

¢} Choose a STOP BIT of 1-BIT

{F1) or 2-BIT (F2).

d) Choose a BITS/CHAR of 7-
BIT (F1) or 8-BIT (iF2).

ej Choose whether you wish to
have a Carriage Return only
{F1), or both a Carriage
Return and Line Feed in-
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serited at the end of each line
{F2).

6.10.3 ERASE NV RAM
This operation is performed as a

last resort if the test set is not

performing properly. Perform this
operation only after attempting to
correct the problem by:

*  Making sure that the test set is
configured properly for the circuit
under test.

= Turning the power switch off and
on,

s Performing a SELF TEST, then
turning the power off and on.

WARNING!
Performing the ERASE NV RAM
operation will erase all of the user-
storable information which you have
entered into the test set. All user test
patterns, telephone numbers,

system profiles and measurement
resuits will be erased.

Use the following procedure:

1) From the MAIN MENU, enter
OTHER FEATURES, SYSTEM
CONFIG, ERASE NV RAM.

2) Press ENTER after the warning
message is displayed. A "WORK-
ING . . " message will be dis-
played.

3} When the test set has completed
the operation turn the power off
for at least 5 seconds.

4) The test set is now configured to
its factory-default values.

5) Reconfigure the test set for the
circuit under test.

6.10.4 SELF TEST, FREQUENCY
CALIBRATION
This operation is performed in
order to:
* Have the test set perform an
internal hardware chack.
* Calibrate the Transmitter Fre-
gquency Shift feature (option —

58213) SEC-
TION
Use this procedure; 6

1} From the MAIN MENU, enter
OTHER FEATURES, SYSTEM
CONFIG, SELF TEST, FREQ
CAL.

2} A'SELF TESTING . . ." mes-
sage will be displayed. If the
Transmitter Frequency Shift
option (55213) is installed, a
"CALIBRATING" message will be | "€
displayed. 94



3) When this has completed, any
ERROR CODES will he dis-
played.

4) If no error codes are present, the
test set should be functioning
normally. If any error codes are
displayed, contact Sunrise
Telecom Customer Service for
further information.

6.10.5 CLR PRINT BUFFER

You can save yourself a lot of
unwanted printing by clearing the
print buffer before you use the
printer. If you don't clear the print
buffer, then the test set will print the
entire contents of the buffer when
you first enable the printer. For
instance, the test set could have
over 10 BASIC MEASUREMENTS
or 800 events stored in the print
buffer. These would all be printed
before the current test or events
were printed.

Use this procedure:

¢ From the SYSTEM CONFIG
menu, enter CLR PRINT
BUFFER. You will see the screen
flash quickly. The print buffer is
now erased.

6.10.6 VERSION/OPTION
This menu displays:

¢ The test set's serial number

¢ The software version

¢ The options installed on your
software cartridge

Use the following procedure:

1} From the MAIN MENU, enter
OTHER FEATURES, SYSTEM

CONFIG, VERSION / OPTION.

2) The 5/N (serial number) dis-
played in this screen should
agree with the serial number on
the back of the test set.
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6.10.7 FACTORY DEFAULTS

This menu item automaticaily
resets the test set to its factory-
default values:

Line Interface: MONITOR mode,
AUTO framing, AUTO CRC-4
detection, HDB3 fine coding,
INT2048 transmit clock, INT2048
measurement clock, 2048K test
rate, 0 dB transmit level,

Send Test Pattern: 2215

VF Measurements: transmit and
receive on timesiot 1, DISABLE
1020 Hz test tone, transmit Os for
signalling bits.

Dialing Config: dial period and silent
pericd set to 100 ms.

{Enhanced) Error Injection: inject 1
CODE and 1 BIT error in burst
mode.

Measurement Criteria:
CONTINUous measurement
duration, averaging interval of 10

seconds, print period of LAST,
print on error/alarm events
DISABLEd, pattern lock
DISABLEd, M.2100/550 mea-
surement period of 15 minutes,
LOW SiGnal THREShold of -06
dB, and HRP MODEL % of 40.C.

Gther Parameters: pattern inversion
is DISABLEd, programmable
NFAS and MFAS bits are set to
15, Idle channel code set to
11010101, idle channet afh/c/d
setto 1101, and MEASurement
START TIME is DISABLEd,

Generate Alarm: all alarms are
DISABLEd.

Use this procedure:

1} From the MAIN MENU, enter
OTHER FEATURES, SYSTEM
CONFIG, FACTORY DE-
FAULTS.

2) The test set will automatically
reset itself to factory-defauit
values.
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6.11 Using the TEST
PARAMETERS menu

The foliowing menu items are
accessed from the MAIN MENU by
entering OTHER FEATURES, TEST
PARAMETERS.

6.11.1 (ENHANCED) ERROR

INJECTION

This menu title will appear as

ERROR INJECTION, or EN-
HANCED ERROR INJECT if option
SW171 has been ordered.

Errors which may be injected are:

CODE errors in burst or rate
modes

BIT errors in burst or rate modes
BIT+CODE errors simultaneously
in burst or rate modes

CRO-4 errors in burst or rate

modes

inject 1-5 FAS word errors;
manually, or in a rate mode
Single Bit Slip errors

BIT errors simultaneously in all
time slots in burst or rate modes
(requires opticn SW171)

Single E-bit errors (requires
option SW211)

11:41:45

ERROR INJECTICN

TYPE

MODE : RATE

RATE : le-3

CODE BIT

BIT+COD more

Figure 6.11A Error Injection

Refer to Figure 6.11A and use
this procedure:
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1)

3)

4)

From the MAIN MENU, enter
OTHER FEATURES, TEST
PARAMETERS, (ENHANCED)
ERROR INJECTION.

Select the TYPE of errors to be
inserted: CODE (F1}, BiT (F2},
BIT+CODE (F3), {press the
"more" {F4) key), CRC-4 (F1),
FRAME (F2), BITSLIP (F3),
{press the "more” (F4) key),
ALLCHNL {F1) (option SW171)},
E-BIT {F2) (option S8W211).

Choose the MODE of error
injecticn: BURST or RATE.
These modes only apply to
CODBE and BIT errors. Other
kinds of errors may cnly be
inserted one at a time.

For BURST MODE, choose the

COUNT of errors to be inserted.

Type in any number between 1

and 9999, The errors will be
inserted in an approximate 1
second pertiod, and will cause
from 1 to 3 errored seconds.

5) For BATE MODE, choose the
error RATE number and expo-
nent. The errors will then be
inserted at a continuous rate as
specified in this entry.

in ALLCHNL injection mods,
only 1x10-3488783 grror rates can
be selected.

To start the error injection, simply
press the ERR INJ key and the test
set will insert the type of errors you
have specified. You can use error
injection fo make sure that the signal
you are transmitting is the one being
meastired.

if the error injection is set to
RATE mode, an ERINJ indicator will
be displayed at the top of the

SCreen.

Programming a Burst of 10 Errors
Here is a sample procedure for
programming a burst of 10 errors.

1) Power up the set, wait for the self
test to finish. At the graphic
screen, prass ENTER to go to
the MAIN MENU.

2) Use the cursor keys to move the
cursor to OTHER FEATURES
and press ENTER.

3} In the OTHER FEATURES
menu, move the cursor to TEST
PARAMETERS and press
ENTER.

4) in the TEST PARAMETERS
menu, select ERROR INJEC-
TION {or ENHANCED ERROR
INJECT if your set has SW171
option) by pressing ENTER.
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5)

6)

8)

9)

Choose CODE (F1) to select the
error type.

The cursor moves down to
MODE selection automatically.
Press BURST {F2) key.

The cursor moves down to
COUNT automatically. Press the
SHIFT-lock key once to display
the SHIFT indicator.

Press the 1 key foliowed by O
key. The COUNT should show
10.

Press ENTER. You have just
programmed the set to Inject 10
CODE errors each time you
press the ERRINJ key.

Programming a 10° Error Rate

Use this procedure to program a

10¢ error rate:

1) Power up the set, wait for the self

2)

3)

4)

test to finish. At the graphic
screen, press ENTER to go to
the MAIN MENU.

Use the cursor keys to move the
cursor to OTHER FEATURES
and press ENTER.

In the OTHER FEATURES
menu, move the cursor to TEST
PARAMETERS and press
ENTER,

in the TEST PARAMETERS
menu, select ERROR INJEC-
TION {or ENHANCED ERROR
INJECT if your set has SW171
option) by pressing ENTER.

5)

6)

7)

8)

Choose CODE (F1) to select the
error type.

The cursor moves down to
MODE selection automatically.
Choose RATE (F2).

Cursor moves down to RATE
automatically. Press the SHIFT-
lock key once. Verify that the
SHIFT indicator is shown on the
upper leff-hand corner of the
screen. Your key pad now allows
you to enter the numeric number.

Press the "1’ key once. The
multiplier position is showing '1'.
The cursor moves to the expo-
nent position automatically.
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9) Press the '¢' key once. A'6'is
entered.

10)Press ENTER. You have just
programmed the set to inject
CODE errors at 1x10-6 rate each
time you press the ERRINJ key.

Note that when the test set is
injecting errors at a constant rate, a
ERRINJ indicator will be shown at
the top of the screen. To turn off the
error rate injection, press the
ERRINJ key once and verify that the
ERRINJ indicator has turned off.

6.11.2 MEASUREMENT CRITERIA

Enter OTHER FEATURES,
TEST PARAMETERS, MEASURE-
MENT CRITERIA and refer to
Figure 6.11B.

11:41:45
MEASUREMENT CRITERIA

MEAS DURATION: CONTINU
AVE INTERVAL : 00:00:10
PRNT PERIOD : LAST
PRINT EVENTS : DISABLE
PATTERN LOCK : DISABLE
LOW SIG THRES: -06 dB
FREQ THRES  : ZB000Hz
M.2100/550 PARAMETERS
MEAS PERIQD : 15 min
HRP MODEL % : 040.0

ENABLE DISABLE

Figure 6.11B Measurement Criteria

MEASUREMENT DURATION

Set the MEASurement DURATION.
Choose TIMED (F1) or CONTINU
{F2). A timed measurament will stop
automatically after the specified
amount of time has elapsed. This is
useful for making measurements of
a specific fength. 15 minute and 1
hour tests are commonly used in the
industry. When a timed test is in
progress, the Remaining Time (RT}
counter shows how much time is left
before the end of the test. A
CONTiNUous test will run indefi-
nitely until you press either the
RESTART or ESCAPE key.

If you choose TIMED (F1), press
the SHIFT-lock key to display the
SHIFT indicator in the upper left-
hand corner of the screen. Then
enter a number between 999 hr: 59
min and 000 hr: 01 min, Press the
SHIFT-lock key again when you are
finished.
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The test set's factory-defauit
setting is for a CONTINUous test.

AVERAGING INTERVAL

Move the cursor to the AVeraGing
INTERVAL item. Using the SHIFT-
lock key, enter the interval in
hours:minutes:seconds that you
want to average your current test
resuits over. Refer fo the measure-
ment definitions sectlon for the exact
measurements that use this averag-
ing interval,

During tests that run a long time,
it is useful to have measurements of
current conditichs as well as mea-
surements of conditions since the
beginning of the test. You may
select what period of time you wish
to use to report these current
measurements. The factory default
is 10 seconds. in this way, you get a
repotrt of the bit error rate and other
measurements, over the previous 10

second interval. The raport is then
updated once every 10 seconds.
You may set the averaging interval
between 24:59:59 (24 hours: 59
minutes: 59 seconds) and 00:00:01
(1 second).

PRINT PERIOD
Move the cursor to PRNT PERIOD.
Configure the printing mode:

a) You may now set any interval
Print Period you desire, from 001
minutes to 999 hours. The F-key
options for timed printing are min
(F1) and Hr (F3). After choosing
minutes or hours, press the
SHIFT key, then use the numeric
keys to enter your three digit
interval. The SunSet will print
results at the inferval you enter.

b) choose LAST (F2} if you would
like the printer to print out your
results only at the conclusion of

your BASIC MEASUREMENTS.

The factory-default seiting for the
print period is LAST,

PRINT EVENTS

Move the cursor to PRNT EVENTS.
Choose ENABLE (F1) if you would
like the printer to print out a time and
date-stamped resuit every time an
error or an atarm condition is de-
tected. The PRINT EVENTS setting
is independent of the PRINT PE-
RIOD setting.

PATTERN LOCK

Move the cursor o the PATTERN
LOCK item. Select either ENABLE
{F1}) or DISABLE (F2). The factory-
default setting is DISABLE.

Having the pattern lock disabled
will allow the test set to attempt to
resynchronize on any known test
pattern, any user-defined pattern,

BEC.
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and all patterns in inverted form.
When the test set loses paitern
sync, it will automatically attempt to
resynch onto any received pattern
{outside of a BASIC MEASURE-
MENTS). If a new pattern Is de-
tected, the test set will display it on
the GRAPHIC screen and the PAT
SYNC LED will light. if no test
pattern is defected, it wili declare the
signal as "LIVE". Pressing the
BESYNCH 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 to search the
recelved 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 particular pattern,
then it will declare the signal as
"LIVE". If the received pattern
changes, the test set will not auto-

matically try fo resynch on the new
pattern. Pressing the RESYNCH key
will cause the test set to search only
for the same pattern that it is
currently transmitting.

LOW SiGnal THREShold

Use the arrow keys to direct the
cursor to where you wish to change
a number. Press the SHIFT key to
access the number pad. After
entering the decibel setting, push the
SHIFT key again. If the received
signal goes below the selected
decibel lavel, a LOWSIG warning will
display in reverse video, at the top of
the BASIC MEASUREMENTS
screen.

FREQ THRES

ENABLE (F1) or DISABLE {F2) the
Frequency Threshold at this line, if
you ENABLE this function, you will
be able {0 use the SHIFT and

numeric keys to enter a Frequency
Threshold of up to 30000. if the
received frequency is greater or
jesser than the range this number
represents, an Event will be trig-
gered.

M.2100/550 PARAMETERS

The M.2100 and M.550 parameters
provide Himits for bringing into
service and maintenance of digital
transmission lines in order to
achieve specific performance
objectives in a multi-service environ-
ment.

MEASUREMENT PERIOD

This is the interval over which the
M.2100/550 testing is performed.
The factory-default value is 15
minutes. You may enter any interval
between 1 minute and 99 minutes. PAGE
Press the SHIFT-lock key to show
the SHIFT indicator in the upper left-



hand corner of the screen. Then
enter the number of minutes you
want each M.2100/550 test to run
for.

HRP MODEL %

This is the Hypothetical Referance
Performance Model percentage for
international primary rate paths and
64 Kbps paths. The factory-default
value is 40.0%. You may enter a
value between 000.1% and 100.0%.
Press the SHIFT-lock key to show
the SHIFT indicator in the upper left-
hand corner of the screen. Then
enter the HRP MODEL % from the
keypad.

6.11.3 OTHER PARAMETERS

Enter OTHER FEATURES,
TEST PARAMETERS, OTHER
PARAMETERS and refer to Figure
6.11C.

PATTERN INVERSION

You may ENABLE (F1) or DISABLE
(F2) pattern inversion, When patiern
inversion is enabled, transmitted 1s
will be turned into Os and transmitted
0s will be turned into 1s. For in-
stance, with patiern inversion
selected, a 3-in-24 pattern will
actually be transmitted as a 21-in-24
pattern.

11:26:59
OTHER PARAMETERS

PATTERN INVERSION: DISABLE
FREQ RESOLUTION : 0.1 HZ
IDLE CHNL CODE : 11010101
IDLE CHNL A/B/C/D: 1101

MEAS START TIME : DISABLE
BATE (Y-M-D) 86-11-14
TIME (H:M:S) 00:00:G0

18z 0.1 Hz  0.01 H=z

Figure 6.11C Other Parameters

FREQ RESOLUTION

This line item allows you to select
the resolution of the frequency
measurement, Select a value by
pressing the 1 Hz (F1}, 0.1 Hz (F2)
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or 0.01 {F3) F-key.

1 Hz (F1) is the default Fre-
guency Resolution. Note that in
order to have a frequency resolution
of 0.1 or 0.01 Hz, the uni will take
10 or 100 seconds to show the
actual value, and will update the
value evety ten or 100 seconds.

Also note that VIEW RECEIVED
DATA, VIEW FAS WORDS, VIEW
MFAS WORDS, and the VF CHAN-
NEL ACCESS features, as well as
the Auto detection of active
timeslots function In the Nx64
screen, are disabled when a Fre-
quency Resolution of other than 1
Hz is selected. You will see an
advisory message to change the
FREQ RESCLUTION to 1 Hz if you
attempt to enter any of these
screens

IDLE CHANNEL CODE

You may program the idle code to
be any 8-bit pattern you wish. This
code is then used during VF channel
access operations when the line
interface is set to the TERM mode.
The idle code is aiso used in frac-
tional E1 testing to fill up the unused
channels.

iDLE CHANNEL ABCD

You may program the idle channel
signalling bits of channels 1 through
30 in the PCM-30 framing mode.
These signalling bits are found in
time slot 16 of frames 1 through 15.
The factory default is set in accor-
dance to ITU-T G.704.

MEASurement START TIME
Choose F1 to ENABLE a measurse-
ment period to begin at a future
time. Choose F2 {o DISABLE the
fimer, to allow immediate measure-

ment,

if you choose ENABLE, then
cursor down to set your measure-
ment DATE and TIME, using your
SHIFT key to access the numeric
keys.




6.12 Using the GENERATE
ALABRM menu

Enter OTHER FEATURES, GENER-
ATE ALARM and refer to Figure 6.12A.
The test set will allow you to generate
alarms to test the response of network
equipment, to make sure the network is
petforming as expected. To generate
the desired alarm, simply cursor down
to it and enable it with the ENABLE (F1)
key.

The test set will continue to transmit
any enabled alarms even after you exit
the GENERATE ALARM menu. You
can then continue to transmit these
alarms while making measurements,
viewing data, performing talk/listen, etc,
If you do not intend to transmit alarms
when you exit this screen, be sure to
disable all of the alarms first.

07:31:55

GENERATE ALARM

FAS DISTANT : DISABLE
MFAS DISTANT : DISABLE
ATS : DISABLE
T/S-~16 AIS : DISABLE
ARTIFICE : ENABLE
ENABLE DISABLE
Figure 6,12A

Generate Alarm

FAS DISTANT

For this alarm, the test set transmits a 1
in every third bit of each timasiot 0
frame that does not contain the frame
alignment signal, The FAS DISTANT
alarm may only be transmitted with
PCM-31 or PCM-30 framing.

MFAS DISTANT

For this alarm, the test set transmits a 1
in the sixth bit of each time slot 16 in
the zero frame. The MFAS distant
alarm may only be transmitted with
PCM-30 framing.

AIS

For this alarm, the test set fransmits all
1s in an unframed signal. This alarm
overrides the framing choice in the

LINE INTERFACE menu. For instance,
even though you have selected PCM-30
framing, generating an AIS alarm will
cause the set to transmit an unframed
all 1s signal.
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T/5-16 AIS
For this alarm, the test set transmits all
1s in all time slot 16s of all frames. Note
that a test set or piece of network
equipment that receives this alarm will
lose PCM-30 framing.

it is not possible o transmit voice
frequency signalling bits while sending
this alarm because the T/S-16 AIS
signal overwrites all the channel associ-
ated signalling information.

This alarm should only be transmit-
fed when the test set is configured for
PCM-31 framing.

ARTIFICE

For this alarm, the test setf transmits an
alternating 10 pattern in an unframed
signal. This alarm overrides the framing
choice in the LINE INTERFACE menu.
For instance, even though you have
selected PCM-30 framing, generating
an ARTIFICE atarm will cause the set

to transmit an unframed signal of
alternating 1s and 0Os.

6.13 Using the PRINT
RECORDS menu

Refer to Figure 6.13A.

02:22:13
PRINT RECORDS

TEST RESULT BUFF : YES
VIEW DATA BUFFER : NONE
SYSTEM PROFILE : ?%?%
USER TEST PATTERN: [FOX
USER DIAL NUMBER : NONE

NEXT PREVIUS ALE NONE
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You may print out a variety of

information using the PRINT
RECORDS menu.

1)

3)

Use the following procedure:

Connect the test set to the printer,
Be sure that both the test set and
the printer are receiving power.

WARNING!
Ensure that the proper AC Battery
Charger is connected to the printer
and io the fest set. Connecting the
incorrect charger may cause perma-
nent damage and will void the
Sunrise Telecom warranty.

From the MAIN MENU, select

OTHER FEATURES; press ENTER.

Select PRINT RECORDS; press
ENTER.

Press the PRN SCRN key to verify

that the printer will print the current
screen information. If the screen
information prints correctly, go to
step 4).

If printing does not acour, user the

following procedure:

a) Verlfy the correct serial port
configuration of the printer. The
optional printer supplied by
Suntise Telecom can be config-
ured by using the switches on the
bottom of the printer. Refer to the
printer's user manual for the
correct switch settings.

b} Verify the proper serial port
seltings on the test set. The test
set's serial port is configured by
entering OTHER FEATURES,
SYSTEM CONFIG, GENERAL
CONFIG from the MAIN MENLUL
Although you can configure the
test set and printer in a variety of
ways, the following factory-

default settings are recom-
mended:

BAUD RATE: 9600
PARITY: NONE

STOP BIT: 1-BIT
BITS/CHAR: 8-BIT
CR/LF INSRT: CR

4} Select the items you wish to be
printed:

* TEST RESULT BUFF: The fest
results buffer stores the last 80O

individual error/alarm events or
27 sets of BASIC MEASURE-

MENTS results, or a combination

of these resulis. This function

requires a lot of time to complete
so don't use it until you are ready
to leave the printer and test set in

a printing mode for & long time,
¢ VIEW DATA BUFFER: This

buffer prints all 32 pages of data

that are stored in the VIEW
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RECEIVED DATA buffer.
SYSTEM PROFILE: This buffer
prints all of the current setup
parameters for your test set.
USER TEST PATTERN: This
buffer prints all of the user-
defined test patterns along with
their labels,

USER DIAL NUMBER: This
buffer prints all of the user-
defined telephone numbers along
with their labels.

6.14 Using the SEND FRAME

WORDS menu

Refer to Figure 6.14A.

04:12:23
SEND FRAEME WORDS
NFAS WORD
S SaSaSaSaSa
CRC: YE i 1245678
E-BIT: ﬁﬁ c1o111i1
c10t0011
FAS WORD 1011111
0011011 c10210011
110131111
MFAS WORD 11610011
00001012
MFAS ABCD: 1101
SET=0  AUTO  DEFAULT
Figure 6.14A

Send Frame Words Menu

You may manually specify the E and

Sa bit states which the test set trans-
mits, along with the FAS WORD, MFAS
WORD and MFAS ABCD.

1)

From the MAIN MENU, select
OTHER FEATURES, SEND FRAME
WORDS.

Use the Left arrow and Right arrow
keys to highlight the E or Sa bits
which you are interesied in setting,
then press the F1 (SET=0/1) key to
change the bit states.

For the Sa bits, you may also
foggle the bits between 0 and 1
states. Press the F2 (TOG-ON) key
to do this. The new bit states are
immediately transmitted. To return
the bit states to their factory-default
values, press the F3 (DEFAULT)
key.
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3} Use the Up arrow and Down arrow
keys to highlight the FAS WORD,
MFAS WORD and MFAS ABCD
tems which you are interested in
setting, then press the SET=0 {F1)
or SET=1 (F2) keys along with the
Left and Right arrow keys to change
the bit states.

Access to the FAS WORD item
is available only if no CRC-4 check-
ing Is present.

6.15 Using the VIEW TEST
RECORD menu

Refer to Figure 6.15A.

01:16:58

VIEW TEST RECORD

1 RESULT RECORD UNLOCK
START 67-06-~16 00:26:00
STOP 67-06-16 00:26:07

2 RESULT RECORD LOCK

START 67-06-16 00:48:59
STOP 67-01-16 00:49:30

PAGE-UP PAGE~-DN UN/LOCK VIEW

Figure 6.15A
View Test Record Menu

Use the following procedure:

View and print the SunSet's mea-
surements and event records from this
menu. Each record can store up to 40
events, or one measurement result.
The buffer holds twenty records.

When you enter VIEW PRINT
RECORD you will see a list of records.
Use the PAGE-UP (F1) and PAGE-DN
{F2) keys to scroll through the records
to find the which ones you want to view
and/or print. The screen will report
"Empty" for the unused records if the
buffer is not full.

When new data is ready to be
stored, the SunSet looks for an empty
record to write in, then for the oldest
untocked record to overwrite.
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801:16:58

VIEW TEST RECORD

5 EMPTY UNLOCK

& EMPTY UNLOCK

PAGE-UP PAGE-DN UN/LOCK VIEW

Figure 6,15B Empty Records

You may Lock or Unlock records,
using the F3 key. When a record is
locked, it may not be written over when
the SunSet is saving records. Only 18
records may be locked at a time. If you
attempt to save (lock} additional

records, you will receive a "2 records
must remain unlocked” warning mes-
sage.

Press VIEW (F4) to view the record.
The first page of the result will be an
overview. See the next figure.

§l:16:58

Record number: 0001
START 67~06~16 00:26:00
STOP 67-06-16 00:26:07
ET- 0G0:00:06 RT- CONTINU
FRM~PCM3(G COD-HDB3 CNFG-TERM
RCV-2e15 XMT~2e15 CRC-YES

PAGE-UP PAGE-DN PRINT

Figure 6.15C Record Header
Sample

This screen tells you the Start and
Stop times of the measurement or
event. it also reports the Framing,
Coding, Configuration, test patterns
received and sent, and for how long the
test took place. In the sampie figure,
the test was 7 seconds long. The
framing was PCM-30, the coding HDB3,
and the SunSet was configured for
TERM. The test pattern 2e15 was being
both received and transmitted.

Use the PAGE-UP (F1} and PAGE-
DN (F2) keys to scroll through the rest
of the record. Press PRINT (F3) to print
the record. If you do not wish to print
the entire record, use the PRN SCRN
key.

Printing does not affect the records,

Notes:
* NV BAM ERASE will unlock and
erase all records.

8EC-
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You will not be able to print test
records from the PRINT RECORDS

6.16 Using the GRAPHIC
Screen

Following is an explanation of the
items shown on the GRAPHIC screen
in Figure 6.16A. The GRAPHIC screen
is useful for verifying that you are using
the correct test set configuration, and
for quickly checking the circult status,

Access to the GRAPHIC screen is
available from almost any menu in the
test set. Press the GRAPHIC key to
view this screen. Press GRAPHIC,
ESCAPE, or ENTER to return to your
previous position.

T
Represents the test set's Transmitter.

R
Represents the test set's Recsiver.

Figure 6.16A GRAPHIC Screen

TERM
indicates that a TERMinated line
interface mode has been selected.

11:55:45
‘
—b— FRM-PCM-31
COD-HDB3
RI—4¢—4¢— CRC-DET
RCV-QRS
TERM
Lrransmrz | sec-
TIoN
FRM-PCM-31
NG ERRORS COD-HDB3 6
NO ALARMS CRC-YES
KMT-QRS
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STATUS

Displays the current circuit status
information. In Figure 6.18A, no etrors
or alarms are being detected.

RECEIVE
Displays information about the received
signal:
FRM
The framing detected
cob
The line coding detected
CRC
Whether CRC (Cyclic Redundancy
Chack) sequences are detected
RCV
The test pattern detected

TRANSMIT

Displays information about the transmit-

ted signal:
FRM
The framing type you have selected

coD

The line coding you have selected

CRC

Whether the CRC (Cyclic Redun-
dancy Check)} checking has been
enabled

XMT

The test pattern you have selected

6.17 Using the Battery & AC
Charger

Do not use any other charger with

the SunSet. Using another charger
may cause permanent damage and
will void the Sunrise Telecom war-
ranty.

The test set is powered by an
internal lead-acid battery. The battery is
designed to provide ample power for
poriable testing applications. The
battery is charged by a custom-de-
signed charger to provide optimum
performance. This charger is powerful
enough to run the test set continuously
while keeping the battery charged.

The charger features a special fast-
charge design which recharges a
discharged battery quickly so that the
user can return to the field. This fast
charging action causes no damage to 112




the battery. The charger operates at:

s 120 VAC, 60 Hz for the 85113-A
= 110 VAC, 60 Hz for the §8113-B

* 230 VAC, 50/60 Hz for the
S8121-A

* 220 VAC, 50/60 Hz for the
55121-B

The charger recognizes when the
battery is nearly fully charged. When
this happens the charger converis over
to a trickle-charging mode that com-
pletes the charging process for maxi-
mum battery output. This trickle-
charging mods is also non-damaging to
the battery over extended periods.
However, to get maximum life from your
battery, remove it from the charger
when it is fully charged,

Here are some tips for getting the
best performance from your battery:
1) Use the backLIGHT only ifitis

2)

3)

4)

needed. The SunSet may operate
over 2 hours and 15 minutes with a
fully charged battery when the
backLIGHT is off. However, it may
operate less than 2 hours when the
backLIGHT is turned on.

Turn the power switch off when the
set when is not in use.

Use the optional Cigarette Lighter
Battery Charger, S5104, when
transporting the test set in the field.
This will help keep the battery
charged when AC power is not
available.

if you are going to perform extended
testing 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 set will run indefi-
nitely. If you wait until the battery is
low during the middle of the test

6)

when you plug the charger in, the
set's processor may reset and drop
the current test as the charger is
plugged in.

Recharge the battery between uses,
even if the time available for a
recharge is short. The AC Battery
Charger's two-stage design charges
the battery to approximately 8B0% of
it's full capacity in just a few hours.
The set will charge fully overnight.

To determine the if the battery is
fully charged, observe the LED
indicator on the charger. if the light
is lit continuously, then the charger
is in a high-output mode and is
either fast-charging the set or
powering it during normal operation.
When the LED indicator begins to
blink, the charger is in a trickie-
charge mode. When the light barely
flickers at all, the battery is fully




DIN 8-PIN

PIN#

O~ O N o s b

DESCRIPTION PIN#

DSR
T
RX
GHND
CTs

RTS

DTR

EIA-232-C D-SUB

)

O o U =] W

Figure 6.18A Printer Cable Pin Assignments

DESCRIPTICN
DSR
TXD
RXD
GND
cTs
RTS
DTR

charged.

7) Let the battery charge overnight, if

possible, to ensure that it is fully
charged when you begin testing.
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TION
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DB-25 FEMALE DB-25 MALE
PIN$ DESCRIPTION PIN# DESCRIPTICH

7 5G ooeeeeemeses—e 756G

5 CT8 ——— ¢ DTR

3 RD 2 TP

2 TR e 3 RD

Figure 6.18B Nuli Modem

Pin Assignments

6.18 Using the Serial Port

The test set is equipped with a

standard Serial Port for both printing
and remote control operations.

6.18.1 Serial Port Settings

The Serial Port is configurable
for: baud rate, parity, stop bit, bits/
character and carriage returnfline
feed. These settings are configured

-from within OTHER FEATURES,
SYSTEM CONFIG, GENERAL

CONFIG, from the MAIN MENU. In
general, the SunSet's serial port
settings will need to match the
settings of your printer or remote
control. Configuring the SunSet's
setial poit is described in detail in
the procedures which follow.

PR s rermm TETTING
+ oFF T SERLAL
2 on PRNTANG SFEED aGH
3 ] AUTOLORDING B
< OFF AGLO UNE FZED EQ
5 oK SEITING COUMMD EnasiE
3 oFF PN TG ENSITY
7 Oh o
¥ on
PR averer FRRRREYER SERE ]
B an PRI TING COLLARS 1o I
] Sh GEER § Drel EACK.LR ~
F] o CHARACTER SEEECT NORAL,
. o RO INORIAAL,
H O HYERNATIONAL
- — CHARACTER SET enaUSH
7 oFF
¥ i
| NP ST K.
GUNCK | DIF SW SETHNG | PAAANETERE REAIFTER FEVTRG |
ot DATA LENGTH B OITS
oN PARITY SETTRSE Jeor
oH PARITY CONDITION 000

oN

BUSY CONYROL

HwBLSY

OFF

oN

afefme]rio[wi]al

oN

O

BAUG RAYE SELECT

2600 2o

Figure 6.18C

Printer Switch Settings
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6.18.2 Configuring for Printing

The test set may be ordered with
an optional High Capacity Thermal
Printer ($5118). This printer
operates by an 8-bit serial RS-232C
method, and uses thermal paper (ie.
it has no ink cartridge or ribbon
which needs to be replaced). Many
other serial printers are available 1o
the user; however, not all of these
printers will operate correctly with
the SunSet. In addition to the printer
which may be ordered with the test
set, the TTC PR40A printer will
work, although it requires an optional
Null Modem Adapter (35122).

You are free 1o use this informa-
tion to attermpt to set up the test set
with another printer. However,
Sunrise Telecom does not warrant
the operation of the test set with any

printer other than the one supplied
by Sunrise Telecom.

Refer to Figure 6.18A for a
diagram of the pin-to-pin assign-
ments of the DIN to EIA-232-C cable
supplied by Sunrise Telecom.

If you wish to connectto a
modem or other brand of printer, you
may find the S8122 Nult Modem
Adapter useiul. Refer to Figure
6.18B,

To begin printing, follow this
procedure:

1) Connect the Sunrise Telecom
DIN-8 to R3232C Printer Cable
{85115) to the SunSet E1.

2) if you are using a Sunrise
Telecom printer, skip this step.
Otherwiss, you may need {o
connect the Sunrise Telecom
Null Modern Adapter (S$S122) 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.

Confirm that the SunSet's serial
port settings match those of your
printer. The switches to configure
your printer's serial port and print
charactetistics are usually
located on the back or bottom of
the printer. If you are using the
Sunrise Telecom thermal printer,
refer to Figure 6.18C for the
correct switch settings.

The SunSet's factory default
serial port settings are:

BAUD BATE: 9600

PARITY: NONE

STOP BIT: 1-BIT

BITS/CHAR: 8-BIT

CR/LF INSRT: CR+LF

SEC-
TON
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If you need to reconfigure the

SunSet's serial port settings to
match the settings of your
printer, use the following proce-
dure:

aj

From the MAIN MENU, select
the OTHER FEATURES iem,
then the SYSTEM CONFIG
item.

Select the GENERAL
CONFIG item.

Use the Down Arrow key to
access the BAUD RATE
setting. Four selections are
avaitable: 1200 (F1), 2400
(F2), 8600 {F3) and 19.2K
(F4). These settings deter-
mine the rate at which the
SunSet transmits data
{characters) to the printer.
This selting must match the
setting on your printer,
otherwise random characters
will appear on your printout.

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.

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.

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 7-BIT.

g) Access the CR/LF INSRT

setting. Two options are
available: CR (F1) and
CR+LF (F2).

4) Set up printer's printing instruc-
tions by escaping to the MAIN
MENU, then entering OTHER
FEATURES, TEST PARAM-
ETERS, MEASUREMENT
CRITERIA. For the PRNT
PERIOD line:

TIMED: Choose TIMED (F1) if
you would like to have the
printer print out results at a
regular interval during a
BASIC MEASUREMENT. The
default time is 5 minutes. You
may enter any interval be-
tween 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.




LAST: Choese LAST (F3) if you
would like the printer to print
out the measurement resulis
only at the conclusion of a
test,

For the PRINT EVENTS line,
choose ENABLE (F1) if you
would like the printer to print out
a time and date-stamped result
every time an error or alarm
condition is reported.

Note that each resuit can only be
printed once and then the printer
buffer is emptied.

5) Confirm that the DIP switch
settings (or other switch settings)
on your printer correspond to
those of the SunSet'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 pow-
ered up and "on-line".

7} Ensure that the SunSet is not
displaying its GRAPHIC screen.
This screen is non-printable.

8) Press the PRN SCRN (print
screen) key on the SunSet's
keypad,

9) The SunSet's current screen
should now print. i it doesn't,
check the connections, configura-
tion and switch settings.

6.18.3 Using the Remote Control

(option SW100)

The SunSet E1 comes with an
optional remote control feature.
Controlling the SunSet through the
remote control is similar to control-
ling the SunSet directly.

The remote control allows a
remote user and a local user to use
the test set fogether at the same
time. This simultaneous-usage
feature can help a team of people fix
a problem faster.

Refer to Figure 6.18A fora
diagram of the pin-to-pin assign-
ments of the DIN to E|A-232-C cable
supplied by Sunrise Telecom. Refer
to Figure 6.18B for the pin-to-pin
assignments of the Suniise Telecom
Null Modem Adapter.

You may need a break-out box,
null modem, patch-box and other
RS-232C communications tools if
vou wish to set up your own serial




communications. Here are some
helpful hints. The test set is config-
ured as a DTE. You will need a
modified nuill modem cable if you
wish to connect directly to a termi-
nal.

It often is successful 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.

To begin remote operation, follow
this procedure:

1) Connect the Sunrise Telecom
DIN-8 to RS232C Printer Cable
(88115) to the SunSet E1.

2) Connect the Sunrise Telecom
Null Modem Adapter (S5122) to
the free end of the Printer Cable.

3)

4}

5)

Note that the Adapter is labeled
for the "Test Set Cord" end and
the "Printer, Terminal® end.

Connect the Nuli Modem Adapter
to a "gender changer’. Normally
this will be a female-to-female
conversion,

Connect the gender changer to
the cable which connects to your
computer or terminal,

Condirm that the SunSet's serial
port settings correspond to those
of your communications software
or terminal. The SunSet's factory
default settings are:

BAUD RATE: 9600

PARITY: NONE

STOP BIT: 1-BIT

BITS/CHAR: 8-BIT

CR/LF INSRT: CR

if you need to reconfigure the

SunSet's serial port sattings, use

the following procedure:

a) From the MAIN MENU, select
OTHER FEATURES, then
SYSTEM CONFIG.

b) Select the GENERAL
CONFIG item.

¢} 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 deter-
mine the rate at which the
SunSet transmits data
{characters) to the computer
or terminal. This setting must
match the setting on your
computer or terminal, other-
wise random characters will
appear on your remole
screen,
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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
7-BiT.

8) Plug a modem inio the serial

port. A 8600 baud error-correct-

ing modem is highly recom-
mended. Some functions such
as VF MEASUREMENTS will
only work propetly if a 9600 baud
modem is used. Refer to Figures
6.18A and B for cable pinouts.
You may need a breakout box,
appropriate tools, and training to
make sure the test set is appro-
priately connected to the modem
the first time you set it up.

Plug the modem into the tele-
phone network.

Set up a terminal to dial up the
modem and commence commu-
nications. Any terminal or per-
sonal computer with VT100
terminal emulation software
should work.

Call up the far modem with your
terminal.

10}Once communication has been

astablished with the far modem,

log on to the SunSet E1 by typing

(11N
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, If
you make a mistake while typing
togon, 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) o see
the graphic in its proper form.

11)Use the SunSet E1 just like you

wouid use it locally. The same
menus will be presented to you.

SEC.
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There will be a prompt on the
screen to show you which keys
to press to move the cursor {your
tarminal cursor keys will probably
also work just fine), to inject
errors, and so on, For instance
refreSh means that you press the
s key to repaint the screen.

Press the Return key on your
terminal to simulate pressing the
Enter key on your test set.

12)When you are finished with the
SunSet E1, type in:
logoft

13)Terminate the phone connection
by hanging up your near-end
modem,

Note that you can use a vatriety
of asynchronous communications in
addition to modems over the public
switched telephone network. Direct

local connection, dedicated line, and
packet are other communication
alternatives.

in remote control, you have
access to most of the test set's
capability. However, you will notice a
few differences, such as the follow-
ing:

¢ 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
contrel use the same printer port,
For instance, if a remote user is
logged on, pressing the PRNTR
key will log the user off.

The puise mask feature is
supported for pass/fail report and
pulse statistics, however, the
specially bit-mapped pulse graph
is not drawn on the remote
terminat screen.

Talk/listen is not supported

remotely. iﬁl

6
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6.18.4 Using Remote Conirol
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) From Accessories, start
tHyperTerminal
a. Click to open the Hyper Terminal
window

2y Doubie click on Hypertrm

3) At New Connection, enter “Sunrise
Remote”
a. Select an icon
b. Click on Qk

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: i
you are connected directly to a
com port, you will need to use a
Nuil Mcdem Adaptor)

b. Click Qk

5} At the Port Settings, 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

6) In the HyperTerminal screen, click
on VIEW (IMPORTANTY)

7} Highiight and click on FONT

8} Highlight Tetminal
a. Set the Style and Size as you
wish
9) Type "LOG-ON’

10} Remote control should workd
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7.1 Accept a New 2.048 Mbps
Circuit

Here is a procedure for accepting a
new circuit. The setup is illustrated in
Figura 7.1A.

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 to
the MAIN MENU.

3) Highlight the LINE INTERFACE

menu item; press ENTER. Use the
following configuration:

MODE: TERM

FRAMING: as specitied by the
circuit design {not AUTO)

CRC-4: as specified by the
circuit design

CODING: HDR2

XMT CLOCK: INT2048

MSRMT CLOCK: INT2048

TEST RATE: 2048K

XMT LEVEL: 0dB

Press ENTER when all of the
settings are correct.

4) Move the cursor to the SEND TEST

PATTERN menu item and press

5)

6}

ENTER. Highlight the pattern you
want to send. Press ENTER.

Connect the SunSet to the circuit as
shown in Figure 7.1A. Press the
HISTORY key to acknowledge any
blinking history lights and turn them
off.

Enter the BASIC MEASUREMENTS
ment item. Verify that the circuit
performs to your company's require-
ments for the service delivered. If
necessary, refer o the Measure-
ment Definitions section for an
explanation of the BASIC MEA-
SUREMENTS parameters. Use the
PAGE-UP (F1) and PAGE-DN (F2)
to access each of the individual

PAGE
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Figure 7.1A Accepting a New Circuit [1



measurement screens.

7) When your BASIC MEASURE-
MENTS have been completed,

prass the ESCAPE key to return to

the MAIN MENU.

8) Remove the loop at the far end of
the circult.

9) Unplug the test set, turn it off, and
put it away.

7.2 Monitor an In-Service
Circuit

Here is a procedure for monitoring a
circuit that is in-service. The setup is
illustrated in Figures 7.2A and 7.2B.

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 curser to the LINE INTERFACE
item and press ENTER. Use the
following configuration:

MODE: MONITOR
FRAMING: AUTO
CRC-4: AUTO
CODING: AMI or HDB3
XMT CLOCK: INT2048

3)

4)

MSRERMT CLOCK: INT2048
TEST RATE: 2048K
XMT LEVEL: 0dB

Press the ENTER key when all of
the settings are correct.

Connect the test set to the circuit as
shown in Figure 7.2A or 7.2B. Press
the HISTORY key to acknowledge
any blinking history lights and turn
them off.

Examine the LEDs and the
GRAPHIC screen for information
about the circuit under test.

The SIGNAL light should be it
and a valid framing type should be
indicated. A steady ERROR or
CODE ERR light will tell you that the
circuit is working but that it is
experiencing trouble. SIG LOSS and
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FRM LOSS are indications of severe
problems. A FAS RAYMFAS RAI
Indication will show a problem on the
other side of the circuit. AIS 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 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.

6) Unplug the test set from the circuit.

7.2,1 In-Service E-bit
Measurements
To measure the E-bit perfor-
mance of your in-service circuit, use
this procedure:

1} Follow steps 1) to 5) above.

2) In the BASIC MEASUREMENTS
menu, press the PAGE-UP (F1)
or PAGE-DN {F2} key to view the
RESULTS - E-BIT screen,

3) Vetify that the E-bit error rates of
your circuit conform to your
company's' requirements,

4} Unplug your test set from the
circuit.




7.3 Checking for Frequency
Synch

i —
Frequency synchronization can be a
problem when:
* the customer purchases a
channelized E1 circuit
¢ the customer’s circuit passes
through a synchronous network
elemant such as an exchange,
PBX, or a digital cross-connect
system (DCS)
s the E1 circuit passes through
more than one cartier iy _—

Et TERMINAL
ET1SPAN ECQUIPNENT

vL

AY

Frequency synchronization problems
result in frame slips, a major source of
service impairment. Use this procedure

to identify frequency synchronization b) End-to-end Circuit Timing
problems:

Figure 7.3A Frequency Synchronization



1) This test may be performed while the
circuit is carrying live customer
traffic.

2) Obtain a 2.048 Mbps reference
frequency source, or compare the
end-to-end timing of the circuit.
Refer to Figure 7.3A. Note that the
SunSet E1 requires a 2.37 Volt or
3.00 Volt AM! or HDB3 reference
source. The SunSet E1 will termi-
nate the source in a 7502 unbal-
anced or 1200 balanced resistance.
The 2.37 Volt / 750 source s used
with the BNC to BNC cable. The
3.00 Volt / 1204 source is used with
the BNC to Banana 3-pin cable.

3) Enter the LINE INTERFACE menu
item by pressing the ENTER key.
Set the screen settings to:

MODE: MONITOR
FRAMING: AUTO
CRC-4: AUTC

CODING: AMI or HDB3
XMT CLOCK: INT2048
MSRMT CLOCK: EXTERN
TEST RATE: 2048K

XMT LEVEL: 0dB

Press ENTER when all of the
settings are correct.

4) Plug the reference E1 signal into the
REF CLK jack.

5) Plug the test set's RCV jack into the
circuit's DSX MON jack or other
MON jack. Press the HISTORY key
to acknowledge any blinking history
lights and turn them off.

8) From the MAIN MENU move your

cursor to the BASIC MEASURE-
MENTS menu item and press
ENTER. Press the PAGE-DN (F2)
key to access the RESULTS -
FREQUENCY screen, This will
graphically dispiay frequency
variation and frame slips. You can

see if there is a problem because SECTON
the frequency value will vary from 7
the 2.048 MHz reference frequency.

Note also the WNDR valug, This will
provide an indication of any low-
frequency variation in the signal's
frequency.

7) If you are using an external fre-

quency source, be sure to check
both sides of the circuit. If you have
used one side of the circuit as your
reference and the cther side as the
tested signal, then your testing is
complete 130
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7.4 Measure Signal Level

A signal level measurement can be
performed by itself or with one of the
other tests.

1) Choose what kind of access mode
you want to use. You can make the
measurement in TERM, MONITOR,
and BRIDGE modes. TERM and
BRIDGE provide the most accurate
results, but MONITOR may be the
most convenient mode. TERM may
also disrupt service, A BRIDGE
measurement result may be de-
graded by a low-quality termination
at the network element terminating
the E1 line.

The rest of this procedure will
use the TERM rmode for illustrative
purposes. Verify that the circuit is
not in service. Using the TERM

method described here will disrupt
service,

2) Switch on the test set. Enter the

LINE INTERFACE item. Set the
screen settings for:

MODE: TERM
FRAMING: AUTO
CRC-4: AUTO

CODING: AMI or HDB3
XMT CLOCK: INT2048
MSRMT CLOCK: INT2048
TEST RATE: 2048K
XMT LEVEL: 0dB

Press ENTER when your settings
are correct.

3) Plug the set into the circuit as shown

in Figure 7.4A. Press the HISTORY
key to acknowledge the blinking

history lights and turn them off.

4) Move the cursor to the BASIC
MEASUREMENTS menu item and
press ENTER,

a) Press the PAGE-DN (F2) key
twice to access the RE-

SULTS-SIG/ALM screen. SECTON
Read the signal level. Sepa- 7
rate readings are given for the

positive and negative (base to
peak) signals so that you can
get more accurate information
on a faulty regenerator,

5) Unplug the test set from the circuit.




7.5 Run a Timed Test

7.5.1 Manual Start

Many network tests requite the
use of an exact time period such as
15 minutes, 1 hour, or 24 hours over
which to conduct a test. In this
section you will configure the timer
for one of these tests. Use the
following procedure:

1} Use the procedure from Applica-
tion 7.1 or 7.2 as the basis for
your test.

2) Switch on the test set.

3) In the MAIN MENU, move the
cursor to the OTHER FEA-
TURES item and press ENTER.
a) Move the cursor to the TEST

PARAMETERS item and

press ENTER,

b) Move the cursor to the
MEASUREMENT CRITERIA
item and press ENTER.

¢} With the cursor on MEAS
DURATION, press TIMED
(F1)

d) Press the SHIFT-lock key to
display the SHIFT indicator in
the upper lefi-hand corner of
the screen. Enter in the
number of hours and minutes
that you want the test to run.
When you are satisfied that
the entry is correct, press

- ENTER.

e) Press the ESCAPE key until
you have returned to the
MAIN MENU,

4} Proceed with the test procedurs
outlined in Application 7.1 or 7.2.

When you perform the BASIC
MEASUREMENTS, the test will
now be timed. You can see how
much time remains on your test
by viewing the RT (Remaining
Time) indicator in the upper right-
hand corner of the screen. The
ET indicator shows how much
time has elapsed since the
baginning of your test,

7.5.2 Auto Start

To have the test set begin
measuring at a future date and time,
set the desired MEASUREMENT
CRITERIA, then escape back to the
TEST PARAMETERS menu. Enter
OTHER PARAMETERS.

1) Cursor down to MEASurement
START TIME, and use the F1
key to ENABLE it.
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2} Cursor down to enter the DATE
{Year:Month:Day} you wish
measuring to start. Use the
SHIFT key to access the numeric
key pad.

3} Cursor down to enter the TIME
you want measuring to begin
{Hour:Minute:Second). Press
SHIFT again.

The test set will begin measuring
at your programmed time; however,
you must be in the BASIC MEA-
SUREMENTS screen for the test o
automatically start.

Note: You may combine procedures
7.51and7.5.2 o have atest of a
specific length begin automatically at a
given time and date.

7.6 Observe Network Codes or
Channel Data

The SunSet E1 provides a large
screen display which is useful for
analyzing live circuit data. In addition to
a display of the binary data, hexadeci-
mal and ASCII translations are provided
for you. This display can be used to
decode E1 network control codes that
are in use, and can also be used to
verify the content of individual channels,
Refer to Figure 7.8A.

32 pages of data are stored at once
so that you can scroll down through the
information and observe the changes
which have occurred over time. Use this
procedure;

1} This test may be performed while
the circuit is carrying live customer
traffic if either a BRIDGE or MONI-

TOR access mode is used. The test
can aiso be performed out-of-service
if the TERM mode is used.

2) Switch on the test set.

3) Use Application 7.1 or 7.2 as the
basis for your test. The test set
must detect valid framing on the
received signal.

4) Connect the test set to the circuit as
shown in Figure 7.1A or 7.2A or B,
Press the HISTORY key to acknowl-
adge the blinking history lights and
turn them off.

5) Press ESCAPE to arrive at the
MAIN MENU.
a) Enter the OTHER MEASURE-
MENTS item
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07:31:55
VIEW RECEIVED DATA

PAGE : 01

T/S BINARY HEX ASCII
000G 11011111 bE { )
001 01600000 40 B ()
002 010600000 40 & ()
063 01000000 40 & ()
044 01000000 40 @ ()
0065 01600600 40 @ ()
086 01000000 40 g (1
007 01600000 40 2 ()
PAGE~-UP PAGE-DN PAUSE

Figure 7.6A

View Received Data

b} Enter the VIEW RECEIVED
DATA item. You will now receive
a live display of the E1 data.

Valid framing is required in order
to enter the VIEW RECEIVED DATA
meny.

The test set's pattern synchroni-
zation circulitry is disabled upon
entering the VIEW RECEIVED
DATA menu. If the PAT SYNC LED
was lit, it will turn off.

£) Review the live data as it is dis-

played. When the codes that you are
interested in appear, press the
PAUSE key (F3} to trap 32 pages of
data. Press PAGE-DN (F2} to scroll
through the data. The data are
presented as they appear in the E1
bit stream. The data are broken out
into timeslots for you.

Note the presence of control
information in time slot 000 for PCM-
31 framing, and the presence of
control information in time slots 000

and 016 for PCM-30 framing. All
other channels (time slots) should
contain actual voice/data sighals or
your transmitted test pattern.
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7.7 Determine Round Trip
Circuit Delay

Refer to Figure 7.1A and use this
procedure:

1) Verity that the circult is not in-

service. This test will disrupt service.

2} Switch on the test set.

3} Enter the LINE INTERFACE menu.
Set the screen settings to:

MODE: TERM

FRAMING: as specified by the
circuit design {not AUTO)

CRC-4: as specified by the
circuit design

CODING: as specified by the
circuit design

XMT CLOCK: INT2048

4)

6}

MSRMT CLOCK: INT2048
TEST RATE: 2048K
XMT LEVEL: 0dB

Press ENTER when your settings
are cosrect.

Connect the test set {o the circuit as
shown in Figure 7.1A. Press the
HISTORY key to acknowledge the
blinking history lights and turn them
off,

Ensure that thete Is a loopback
device at the far end of the circuit,

From the MAIN MENU, move the

cursor o the OTHER MEASURE-

MENTS item and press ENTER.

* Move the cursor to the PROPA-
GATION DELAY item and press
ENTER. The test set will per-

form a propagation delay mea-
surement for you on the looped
circuit. Read the value of circuit
delay reported in both Ul (Unit
intervals and uS (microSeconds).

1 Unit Interval Is equal to the
duration of a single puise (1 /2 048
000 = 0.488 microSeconds).

1 microSecond is equalto 1/ 1
000 000 seconds {one one-millionth
of a second).

73 Unplug the test set from the circuit.
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7.8 Monitor a Voice Frequency
Channel

Here is a procedure for monitoring a
voice frequency channel within an E1
circuit. The setup is illustrated in
Figures 7.2A or B.

1) This test may be performed while
the circuit is carrying live customer
traffic.

2} Switch on the test set.

3} Enter the LINE INTERFACE menu.
Use the following settings:

MODE: BRIDGE or MONITOR
FRAMING: AUTO

CRC-4: AUTO

CODING: AMI or HDB3

XMT CLOCK: INT2048

4)

5)

MSRMT CLOCK: INT2048
TEST RATE: 2048K
XMT LEVEL: 0dB

Prass ENTER when your setiings
are correct.

Connect the test set to the circuit as
shown in Figure 7.2A or B, 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.

From the MAIN MENU

a) Move your cursor to the VF
CHANNEL ACCESS item and
press ENTER.

b) Enter VF MEASUREMENTS.

¢} Select your desired receive
(RCV) timeslot. The channel
number will bypass any timeslots

containing the E1 framing
information. In PCM-31 framing,
no access is granted to timeslot
00, while in PCM-30 framing,
access to timeslots 00 and 16 is
denied.

Adjust the volume {o the desired
level by using the volume control on
the right-hand side of the test set.

NOTE: If you are not able to
monitor the channel, verify that the
AUTO framing of the test sef was
able to synch on a recognized
framing type. The test set will 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 doasn't work, try
unplugging and replugging the
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receive cord. This will verify that
there is no recognizabie framing at
this moment.

6) When you are finished, disconnect
the test set from the circuit.

7.9 Simple Talk/Listen

Here is the simplest procedure for
talking and listening on an ET1 circuit.
The selup is Hllustrated in Figure 7.1A,
however, instead of having a loopback
at the far end of the circuit, your might
have another test set, a multiplex, a
swiich, or other E1 terminating network
element.

Use this procedure:

1} Verify that the circuit is not in
service. This test will disrupt service
for all of the channeis that you are
not using.

2) Switch on the test set.

3) Enter the LINE INTERFACE menu
by pressing the ENTER key. Config-

ure the interface as follows:

MODE: TERM

FRAMING: as specified by the
circult design

CRC-4: as specified by the
circuit design

CODING: as specified by the
circuit design

XMT CLOCK: INT2048

MSRMT CLOCK: INT2048

TEST RATE: 2048K

XMT LEVEL: 0 dB

Press ENTER when your settings
are correct.

NOTE: if you select AUTQ for the
framing type, the circult may have
an unframed signal during this test
condition. It is not possible to
perform talk and listen on an un-
framed signal. One of the framing




4}

5)

LEDs must light for this procedure to
work.

Connect the test set to the circuit as
shown in Figure 7.1A. Prass the
HISTORY key to acknowledge the
blinking history lights and turn them
off.

From the MAIN MENU

a) Move your cursor to the VF
CHANNEL ACCESS item and
press the ENTER key.,

b) Enter the VF MEASUREMENTS
dtem.

¢} Select the receive (listen) and
transmit {talk) channels (they are
usually the same channel num-
ber}. You can now talk and listen
on the channel which you have
selected. Adjust the voiume to
the desired level by using the

volume contrel on the right-hand

side of the test set.

8) When you are finished, disconnect
your test set from the circuit.

7.10 Send/Receive a 1020Hz
Tone

Here is a procedure for sending a
tone:

1} This is an intrusive test. Be sure the

E1 line is not carrying traffic.

2) Enter the LINE INTERFACE menu.

Configure the settings for:

MODE: TERM

FRAMING: as specified by the
circuit design

CRC-4: as specified by the
circuit design

CODING: as specified by the
circuit design

XMT CLOCK: INT2048

MSRMT CLOCK: INT2048

TEST RATE: 2048K




EXCHANGE

(

REFOIK TX ROV

YOLUME

=1IOJOXO,

— =

| P —
3 1

EQUIPMENT 4 | pauipusnT

MULTIPLEX

Analog
Elactrical
Signat

Figure 7.11A Inserting a 1020 Hz Tone Hitiessly

+HANDHELD
TEST
SET

PAGE



XMT LEVEL: 0dB

Press ENTER when your settings
are correct.

3) Connect the test set to the circuit as
in Figure 7.1A. Press the HISTORY
key to acknowledge the blinking
history lights and turn them off.

4) From the MAIN MENU

a) Move the cursor to the VF
CHANNEL ACCESS item and
press ENTER.

b} Entsr the VF MEASUREMENTS
item.

¢) Use the NEXT (F1) or PREVIUS
(F2) to set up the receive (RCV)
and transmit (XMT) timeslots
correctly (these will normally be
the same number).

dy Move the cursor to the 1020Hz

TONE item and press ENABLE
{F1). You are now transmitting a
tone on the selected transmit
channel.

You may also view the
received Level and Frequency.

5) When you are finished, disconnect
your test set from the circuit,

7.11 Insert a 1020 Hz Tone
Hitlessly

Here is a procedure for hitlessly
inserting a 1020 Hz tone into your
circuit. Refer to Figure 7.11A.

1) This is a non-intrusive test, however,
as the final connection to the circuit
is made, a momentary hit will occur.,
This will not usually cause a problem
with the circuit's operation.

2} From the MAIN MENU, enter the
LINE INTERFACE item. Configure
the interface as follows:

MODE: MON-LP

FRAMING: AUTO

CRC-4: AUTO

CODBING: as specified by the
circuit design




XMT CLOCK: INT2048
MSRMT CLOCK: iNT2048
TEST RATE: 2048K

XMT LEVEL: 0 dB

Press ENTER when your settings
are correct.

3) From the MAIN MENU

a) Enter the VFF CHANNEL AG-
CESS item.

by Enter VF MEASUREMENTS.

¢} Using the Down arrow key,
access the XMT TIMESLOT
item.

d) Using the F1 (NEXT) and F2
{PREVIUS) keys, select the
timeslot onto which the tone will
he fransmitted.

4) Using the Down arrow key, access
the 1020Hz TONE item.

a) Press the F1 key to ENABLE the
tone. You are now configured to
hitlessly insert a 1020 Hz tone.

Connections must be made in the
order indicated in Figure 7.11A.
Failure to follow the proper connec-
tion sequence may resul in the
circuit being taken out of service.
Use this procedure:

a) Connect a cable to the RCV jack
of the test set.

b) Connect the other end of this
cable to the protected MONITOR
jack of the circuit.

¢) By examining the LEDs, confirm
that the test set has frame
synchronization. Press the
HISTORY key to acknowledge
the blinking history lights and turn
them off.

WARNING: if frame sync has not been
achieved and you continue with the
procedure, you may take the circuit out
of service.

d) Connect a cable to the TX jack of

the fest set.
e) Connect the other end of this
cable to the IN jack of the circuit.

8) You are now transmitting a 1020 Hz
tone hitiessly on the selected

timeslot. All of the circuits' remaining

timeslots are being passed through
the test set without disruption.

7} When you are finished, unpiug the
test set by:

a) Unplugging the circuit's IN
connector (connector 4 in Figure
7.11A).

b) Unplugging the circuit's MON
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connector {(connector 2 in Figure
7.11A),

7.12 N (or M) x64 kbps Testing

Fractional E1 circuits are circuits of
data rate N or M x64 Kbps, where N
can be anywhere from 1 to 31 chan-
nels. N channels of the E1 line are
dedicated to the fractional E1 circuit.
The remaining channels of the E1 line
are designated M, and are either filled
with an idle code, other revenue traffic
or framing information.

Use the following procedure:

1) Verify that the fractional circuit is not
in service. This test will disrupt
service.

2) Switch on the test set,

3) Enter the LINE INTERFACE menu.
Configure the interface for:

MODE: TERM
FRAMING: as specified by the
circuit design
CRC-4: as specified by the
circuit design
CODING: as specified by the
circuit design
XMT CLOCK: LOOP or INT2048  |secton
{refer to Figure 7.12A) 7
MSRMT CLOCK: INT2048 —
TEST RATE: Nx64K
XMT LEVEL: 0dB

As illustrated in Figure 7.12A,
LOOP timing may be required for
the SunSet E1 to transmit at the
same rate as the DCS.

When you press NxB4K, the test
set will display a fractional E1
timesiot screen. Manually configure
the timeslots as desired. If the
timeslot configuration is not known, 144



AUTO configure to the active
channels.

AUTO contiguration 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
OTHER FEATURES, TEST PA-
RAMETERS, OTHER PARAM-
ETERS, IDLE CHNL CODE is not
the same as the idle code of the
circuit being tested (usually 1101
0101).

A good way for you to observe
the idle and active channels for
yourself is to plug the test set in
using the 2.048 Mbps test rate and
then enter OTHER MEASURE-
MENTS, VIEW RECEIVED DATA.
This will allow you to double check
the information being transmitted on
a channel-by-channet basis.

Press the ENTER key when your
timesiot settings are correct. This
will return you to the LINE INTER-
FACE menu. When your LINE
INTERFACE settings are correct,
press ENTER.

4) Connect the test set to the circuit as

shown in Figure 7.1A.

" 8} Ensure that a loop is in place at the

far end of the circuit.

6) Press the HISTORY key to acknowl-

edge any blinking history lights and
turn them off.

7} Enter the BASIC MEASUREMENTS

menu and perform your acceptance
test. Verity that the fractional E1
service performs o your company's’
requirements for the service deliv-

ered.

8) When you are finished, disconnect
your test set from the circuit.
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1) Infect CRC error here

2) This set detects CRC error
and responds by injecting E-bit error

SunSet €1 SunSet €1
CRC error - -
i E-bit error
CRC AUTO
Error E-bit
Injecti Generati

3) This set records E-bit error
in BASIC MEASUREMENTS

Figure 7.13A AUTO E-bit Generation
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- 7.13 E-bit Applications

Use the following procedures if your
test set is equipped with software option
SW211, E-bit Analysis and Injection
and SW210, Advanced Frame Word
Applications. Refer to Section 1 for a
description of E1 technology, including
troubleshooting circuit problems using
E-bits,

7.13.1 Troubleshooting Multiplex

E-bit Functions

This procedure Is useful for
froubleshooting problems with E1
multiplex equipment. '

You may automatically generate
E-bit errors in response tc incoming
CRC errors which the test set
detects. Refer to Figure 7.13A and
use this procedure:

1)

2)

Verify that the circuit is not in
service. This test will disrupt
service.

From the MAIN MENU, enter the
LINE INTERFACE item. Config-
ure the settings for:

MODE: TERM

FRAMING: as specifled by the
circuit design {not AUTO)

CRC-4; YES

CODING: as specified by the
circuit design

XMT CLOCK: INT2048

MSRMT CLOCK: INT2048

TEST RATE: 2048K

XMT LEVEL: 0dB

Press the ENTER key when all of

the settings are correct.

3)

5)

Connect the test set to the circuit
as shown in Figure 7.1A, Press
the HISTORY key to acknowl-
edge any blinking history lights
and turn them off.

From the MAIN MENU, select
OTHER FEATURES, SEND
FRAME WCRDS.

With the cursor on the first line
(E-BIT), press the AUTO {F2)
key. Two "A" indicators will now
appear. The test set is now
automatically fransmitting E-bits
as incoming CRC errors are
detected.

When you are finished, discon-
nect the test set from the circuit.




Section 8 Troubleshooting IEEEEENEGEGEGEGEGGEGEG___—_

Here are some helpful suggestions 1) Verify SHIFT status by pressing and recharge the battery simultaneously.
for when your tesi set is not performing releasing the SHIFT-lock key. Press  2) Make sure the software cartridge is
as expected. and release the SHIFT-lock key until inserted firmly and seated correctly.

the SHIFT status indicator in the A flickering screen usually indicates

Problem: CODE ERR light, FRM upper left hand comer of the screen that the software cartridge is either
1.OSS light, and other error lights are achieves the desired condition. loose or missing. Refer to the
on, but there should be no problem.  2) Do not press the SHIFT-lock key cartridge installation procedure if .
Suggestions: ' " simultaneously with another key. necessary. SECTION
1) LINE INTERFACE MODE may be 3) Press the key again. The test set 8

wrong. Try, TERM, MONITOR, may not have registered it the first Problem: Test set powers up, but

BRIDGE, time. screen is blank or unreadable,
2) Check the cords; they may be loose Suggestions:

or dirty. Problem: Test set will not power up 1) Adjust the contrast control knob (left
3) Try reversing the TX and RCV properly. side of the test set).

cords. Suggestions: 2) Try switching on the screen back-

1) Make sure the battery is charged or light with the LiGHT key.

Problem: Keys do not work prop- the charger is plugged in. The test
erly. set's battery charger is powerful PAGE

Suggestions: enough to power the test set and 148



Problem: Test set shows Security
Violation when switched on,
Suggestion:

1} Make sure the serial number on the
back of the software cartridge
matches the serial number on the
back of the test set. Each software
cartridge is programmed for a
specific test setb. If software car-
tridges are swapped between test
sets, the test set will not work

properly.

Problem: Test set performs improp-

erly.

Suggestion:

1} Try switching the test set off, then
switching it on again.

2) Try the ERASE NV RAM menu item,
WARNING: this operation will erase
all user-programmed information and
history buffers within the test set.

When the ERASE NV RAM has
completed, switch off the test set for
5 seconds, then switch it on,

Problem: Measurements are not

working properly (Loss of Signal, no

Pattern Synch).

Suggestions:

1) Verify that the MODE setting in the
LINE INTERFACE menu is correct.

2) Verify that all jacks are connected
propetly, according to the clrcuit
graphic.

3) Ensure that the OUT and IN connec-
tions are not reversed.

4) Twist the plugs inside of the jacks
and ensure that all plugs are in-
seried fully.

Problem: Test Patterns will not

synch.

Suggestions:

1) Press RESYNCH to force the test
set to resynchronize on the test
Pattern.

2} Verify that you are transmitting the
desired pattern in the SEND TEST
PATTERN menu,

3} Enter the MEASUREMENT CRITE-
RIA menu, and make sure the
PATTERN LOCK has been
DISABLEd.

Problem: Test patterns wili not
synch with other test equipment.
Suggestions:

1) Verify that the test set is configured
for the same Framing and line
Coding as the other test equipment.
if you are unsure of the Framing and
Coding, use the AUTO settings in




the LINE INTERFACE menu.

2) Verify that PATTERN INVERSION
is DISABLED in the OTHER FEA-
TURES, TEST PABRAMETERS,
OTHER PARAMETERS menu.

3) Use VIEW RECEIVED DATA to

examine the pattern being received.

The patiern being received may not
be a standard test pattern,

8.1 Calibration

The SunSet E1 is a self-calibrating
test set. It does not require you to
perform any adiustments, and does not
need to be returned to Sunrise Telecom
for calibration. If you wish to reset the
unit, from the Main Menu, enter Cther
Features, then System Configuration,
and enter Factory Defaults. The E1 will
return to the defaults setup.,

I the Transmitter Frequency Adjust-
ment, Option S8213, has been pur-
chased, you will want to occasionally do
a frequency calibration, especially after
the SunSet has been exposed to
temperature changes. Foilow this
procedure, after ensuring the SunSet
has returned 1o the factory defaulis:

1) From the MAIN MENU, enter the
OTHER FEATURES menu

2) Enter the SYSTEM CONFIG MENU

3) Enter the SELF TEST, FREQ CAL
item. The procedure will take
approximately 30 seconds to com-
plete.
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Section 9 Specifications HIINEGEGGEGGEGGGGGGEGNGGG

8.1 CONNECTORS/PCRTS

2.048 Mbps E1 interfaces: Tx, Rx, Ext
Clock

75Q: unbalanced/BNC ({f) standard
Optionally, replace ali BNC (f) with; 750
unbalanced 1.6/5.6 mm; 120£2} balanced
BR2; or 1200 Bantam

Printer/Remaote Control: 8-pin mini DIN,
R5232C/V .24 sertal port, DTE

DC input for charging internal battery

9.2 STATUS/ALARM INDICATORS
20 super-bright LED indicators

Current status and alarm history

Power (green, on), Batiery {red,

when iow)

Green:

Signal, HDB3 detected, PCM-31, PCM-
30, CRC-4 detected, pattern sync

Red:
For Alarms: LOS, LOF (FAS, MFAS or
MFAS-CRC), AIS, FAS

RAI, MFAS RAl, ALL TS AIS, Patt
Sync Loss
For Errors: Code, Frame, Bit, {any)
Error
Yellow:
Paitern inverted

9.3 E1 GENERAL

Bit Error test rates: 2,048 Mbps, N
(contiguous) and M (non-contiguous)
x64 kbps (N & M=1to 31). Separate and
independent receive and transmit

time slot selection. Automatic configu-
ration to time slots containing test
pattern

Drop and insert to internal test circuitry
N or M x64 kbps test pattern; or 64

kbps A-faw decoded VF channel to
built-in speaker/microphone

Line Coding: HDB3, AMI selectable
Framing: Unframed, PCM-30, PCM-31
with or without CRC-4. Conforms to
iITU-T G.704

Graphical display of test set configura-
tion. Key parameters for Tx and Rx
interfaces and current status of alarms
and errors

9.4 TEST PATTERN GENERATOR
General: 1111..., 0000..., 0101..., 1-in-
8, 1-in-16, 3-in-24

PRBS: 2*-1,n=§6, 7, 9, 11, 15, 20, 23,
Conforms to ITU-T O.151, 0.152,
0.153, and ANSI V.52, V.57

Others: QRSS, b5 Octet, FOX
Programmable: 8 patterns, up to 2048
bits long with user-definable labels of up

SEC-
TION




to 10 alphanumeric characters for each
pattern

Send and receive inverted test pattern
Send pattern independent of receive
pattern

9.5 TRANSMITTER

Clock source:

Internai: 2.048 MHz (x5 ppm). Adjust-
able over +30 kbps/2kbps steps and
+200 bps/2 bps steps (=100 ppm/1 ppm
steps) with option $8213,

Loop: (recovered from Rx port) AMI or
HDB3 -

External clock input port: (REF. CLK)
75£); 12042 optionally

Line coding: HDB3, AMI

Pulse shape: Conforms to ITU-T G.703,
75y/Unbal.: +2.37V, (£10%) or
120y/Bal.: 3.0V, (+10%) with optional
balanced interface

Programmable Send Frame Words:
Programmable NFAS Sa4-Sa8 bits

{Option SW210), manual/auto E-bit
setting (SW211). Set NFAS bit 3 (FAS
RAI), set 4 bit NMFAS Word to 1 or
0 (SW210)

Set idle channel code and ABCD bits

2.6 ERROR/ALARM INJECTION
Code and/or bit error: programmable
burst of 1 to 9999 errors manually, or
continuous rate of 2x102 to 1x10°®

FAS: Error consecutive frames, pro-
grarmmable 1 to 5 FAS Words manually,
or continuous rate of 2x10° to 1x10°
CRC-4: Single, or continuous rate of
2x10%to 1x10°

E-pit (Option SW211), Bit-Slip:Single
manually

Ali channels: Single per time siot
manually or continuous rate of 2x102 to
1x10°. Errors injected equally in all
selected channels in N or M x64 kbps

(N & M=1to 31), oralt 30, 31 or 32
channels in E1 (Option SW171)

Generate AlS, TS16-AlS (PCM-30),
MFAS RAI (PCM-30), FAS RAI (PCM-
30 and -31), ALL TS AIS {(PCM-30 and
-31) alarms

9.7 RECEIVER

Frequency range: 2.048 Mbps +30
kbps (+6 kbps from clock)

Input sensitivity:

Terminate, Bridge: +6 to -43 dB with
Automatic Line Build Out (ALBO)
Monitor: -15 to -30 dB resistive loss
Auto configuration for framing (PCM-30,
PCM-31 or unframed), CRC-4 {with or
without) and line coding (AMi or HDB3)

SEC-
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9.8 EXTERNAL CLOCK INTERFACES
input Impedance; 750 unbalanced,
1200 batanced {option)

Input Sensitivity: 0 to -30 dB resistive
Line Coding: HDB3

Frequency Range: 2.048 Mbps +300

ppm

9.9 MEASUREMENTS

Large character display of NO ERB-
RORS

All measurement screen headers
include Elapsed Time, Remaining Time,
Framing Type, Code, Input Port Termi-
nation State, Tx Pattern, Rx Pattern
and CRC-4 state

Code errors: aerror count, ratio and
current ratio, ES, %ES, SES, %SES,
UAS, %UAS, AS, %AS, DM, %DM
Frame errors: FAS, MFAS and CRC-4
srrors count and error ratios, ES, %ES,
SES, %8ES, UAS, %UAS, EFS,
%EFS, DM, %DM

Bit errors: G.821 analysis; bit error,
ratio and current error ratio, ES, %ES,
SES, %SES, UAS, %UAS, AS, %AS,
DM, %DM, Count and % of loss of
pattern sync seconds, bit slip count
Signal and Alarm: Count of LOS
seconds, AIS seconds, LOF seconds,
FAS RAl seconds, MFAS RAI seconds,
ALL TS AIS seconds; frequency in Hz,
deviation in ppm, wander in Ul

E-bit Errors {Option SW211): error
count, ratio and current ratio, ES, %ES,
SES, %SES, UAS, %UAS, AS, %AS,
DM, %DM

Freguency Measurements: Max, Min,
Current in Hz; Deviation from 2.048
Mbps in ppm; Clock Slip and Wander in
Ul. Bar graph indicates the direction
and rate of signal frequency slipping in
relation to measurement clock.

Signal level (Vpp+, Vpp- and Vpp in
dBdsx) range: +7 to -36 dB
M.2100/550 Measuraments: pass/fail
status, %ES, %SES. Programmable

measurement period and %HRP.
{TU-T G.826 Analysis: CRC-4 block
based. EB, BBE, %BBE, ES, %ES,
SES, %SES, UAS, %UAS, AS, %AS
Settable threshold for "low signal"
range, 0 to -40 dB, indication via
reverse video message at the top of the
screen.

Print on event, can be enabled or
disabled

Automatic printout at settable time
intervals

Measurement duration continuous or
timed; settable up to 999 hours
Programmable time and date for start
and stop of measurement

9.10 OTHER MEASUREMENTS
View received data View live traffic
2048 bits long (8 frames or one sub-
multi-frame} in PCM-30, PCM-31 or
unframed.

Display 8 time slots per screen
Stores 32 scrollabie screens, hold
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screen, print
information displayed in ASCH, reverse
ASCH, binary and hex
View time slot 0 {(FAS, NFAS, CRC,
MFAS/CRC Words, E-bits, Sad-5a8, A-
bit} in PCM-30 and -31: 16 frames
{Option SW210)
View time slot 16 (MFAS, NMFAS,
ABCD bits for all 30 channels) in PCM-
30: 18 frames {Option SW210)
Propagation Delay
Round trip signal transmission delay
Measures in microseconds and Uls
{Unit Intervals).
Histogram Analysis
Graphical display of accumulated errors
count (Bit, Code, CRC, FAS/ MFAS)
and alarm seconds (L.OS, AIS, LOF,
Pait Sync Loss, FAS RAI,

MFAS RAI)
Stores current resuits and past 7 days
per hour, most recent 24 hours

per 15 minutes

Pulse Shape Analysis

Scan period, 500 nsec

On screen pulse shape display with

G.703 pulse mask verification and
pass/fail indication

Displays pulse width, rise time, fall time

in nsec (resolution 1 nsec), % over-

shoot, % undershoot (resclution 19%),

level in dB (resolution 0.1 dB)

Puise mask storage and printing on a

Seiko BPU-411 or equivalent printer

Transmit Stress: simultaneous display

of code and bit errors, propagation

delay; set internal clock over 100 ppm

with 1 ppm step

Save 15 test results and 1000 error and

alarm events, available to screen view or

print

9.11 VOICE FREQUENCY CAPABIL-
ITY

Tone generation: 0 dBm0/1020 Hz, can
be enabled or disabled. Selectable Tx

time slot.

VF Measurement: 30 Hz to 3904 Hz, 1
Hz resolution; +3 dBm0 to -80 dBmO,
0.1 dB resolution.

Companding: A-law

Built-in microphone for talk

Monitor speaker with volume control
ABCD bits monitor & transmit and view
channel data byte (binary format) in
selected channel

Simultaneous view of 30 channels
ABCD signalling bits (PCM-30)

9.12 DIALING CAPABILITIES
DTMF dialing
32 digits, 10 speed dial numbers with
alphanumeric names,

send digits 0..9 and pause
Programmable dial and interdigit (silent)
period
MF dialing
32 digits, transmits CCITT MR2 MF
tones, send digits 0..9 and pause
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Programmable dial and interdigit (silent)
period

MF dialing

32 digits, transmits CCITT MR2 MF
tones,send digits 0..9 and combination
11t015

Choice of forward or backward tone
sent

9.13 REMOTE CONTROL (SW1400)
VT102 terminal emulation remote
control via 8-pin mini DIN
R3232C/V.24 DTE port

Same graphical interface on terminal/
PC monitor as on the test set

Circuit status table provides current and
historical information on test set LEDs
Bit-mapped histogram and pulse shape
cannot be remoted

9.14 ENHANCED ERROR INJECTION
{SW171)

Errors are injected equally in all se-
lected channels for N {contiguous} or M
(non-contiguous) x64 kbps. For 2
MBps, N=30 for PCM-30, N=31 for
PCM-31, N=32 for unframed.

Inject burst of 1 manually or rate from
2x103 to 1x10%

9.15 ADVANCED FRAME wORD
APPLICATIONS (SW210)
One-screen display of NFAS words for
6 odd-numbered frames

Set Sad, Sab5, Sa6, Sa7, and Sa8to 1,
0 or alternate 1/0 or 0/1

Set 4 bits of NMFAS bitsto 1 or 0

Set ABCD bits of selected TSto 1 0or0
Set Bit 3 of NFAS word to 0 or 1 (FAS
RAI

9,16 E-BIT ANALYSIS AND INJEC-
TION (SW211)

E-bit error measurement with ITU-T
(G.821 analysis

Transmit E-bits in response to received
CRC-4 error

inject E-bit error manually (single)

9.17 GENERAL

CE mark

Languages: English, French, German
or Spanish (specify)

Field upgradable PCMCIA firmware
card

Store and recall 10 instrument configu-
rations by name

16 line x 32 character LCD display
screen with electroluminescent back-
light

Backlight continuous or time-settable
from 1 to 99 minutes

internal Battery: lead acid type
Battery operation time: 2 hrs., 15 min.
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nominal

Unit charging time: 8 hours nominal
Power Source: 110/120/220/230/240
Vac @ 50/60 Hz
Printer/Communication port:

Text: standard ASCIl scape
sequence code

Graphics: standard Bit-image Graphic
Mode (dot matrix)

Baud rate: 1.2, 2.4, 9.6 and 19.2 kbps.

9.6 kbps preferred.

Parity: none, even or odd

Stop-bit: 1 or 2 bits

Bits per character: 7 or 8

Selection of CR ot CR+LF

Print Screen via dedicated key

Self test and internal Tx frequency
deviation calibration

Clear print buffer, erase NVRAM
Configure test set to pre-programmed
factory default

Display version/option configuration of
the test set

9.18 ENVIRONMENTAL

Operating Temperature: 0% Cto 50%
C

Storage Temperature: -20% C to 70%
C

Humidity: 5% to 90% non-condensing
Size: 10.5cm (W} x8cm (Hyx 27 cm
(L)

Weight: 1.2 kg (approx.)
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Section 10 Customer Service IIIINEINGNGGEEGEGEERRNNEN
Sunrise Telecom Customer Service  before any product may be shipped to Technical Support:
is available from 7:30 AM to 5:30 PM Sunvrise Telecom for repair. Out-of- (24 hrs) 1 800 701 5208
Pacific Standard Time {California, warranty repairs require both an RMA Email: support@sunrisetelecom.com
U.5.A)). Service is also available from and a Purchase Order before the unit is Internet:
Sunrise Telecom distributors. returned. Al repairs are warranted for hitp://www sunrisetelecom.com
Customer Service petforms the 90 days.
following functions: Please contact Customer Service if
* Answers customer questions over - you need additional assistance:
the phone on such topics as product
operation and repair Customer Service
¢ Repairs malfunctioning SunSets Sunrise Telecom Incorporated
promptly 22 Great Oaks Blvd.
* Provides information about product San Jose, CA 95119
upgrades U.SA
Tel: 1408 363 8000
The warranty period covering the Fax: 1408 363 8313

SunSet E1 is 1 year from the date of
shipment. A Return Merchandise
Authorization {(RMA) Number is required 157




EXPRESS LIMITED
WARRANTY

A. Hardware Coverage. COMPANY
warrants hardware products against
defects in materials and workman-
ship. DPuring the warranty petiod
COMPANY will, at its sole option,
elther {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 COM-
PANY elects to replace must be
returned to COMPANY by CUS-
TOMER, along with acceptable
evidence of purchase, within twenty
(20} days of request by COMPANY,
freight prepaid.

B. Sofiware and Firmware Coverage.

COMPANY warrants software media
and firmware materials against
defects in materials and workman-
ship. During the warranty period
COMPANY will, at its sole option,
either (i} refund of CUSTOMER’S
purchase price without interest, (i)
repair said products, or (i} replace
software or firmware products which
prove to be defective; provided,
however, that such products which
COMPANY etects 1o replace must
be returned to 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 CUS-
TOMER, all fixes, patches, new
releases and updates which COM-
PANY issues during the warranty

. Only for CUSTOMER. COMPANY

period. COMPANY does not
warrant or represent 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 inaccurate
copy of the original materal.

. Period. The warranty period for

Hardware, Software and Firmware
will be One (1) Year from date of
shipment to CUSTOMER. The
COMPANY may also sell warranty
extensions, 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.
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benefit of CUSTOMER and not for
the benefit of any subsequent
purchaser of licensee of any mer-
chandise.

Copyright 2001
Sunrise Telecom Incorportated

This device uses software either
developed by Sunrise or licensed by
Sunrise from third parties. The soft-
ware is confidential and proprietary.
The sofiware is protected by copyright
and contains trade secrets of Sunrise
or Sunrise's licensors. The purchaser
of this device agrees that it has re-
ceived a license solely to use the
software as embedded in the device,
and the purchaser is prohibited from
copying, reverse engineering,
decompiling, or disassembling the
software.
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Section 11 Abbreviations NN

A

AC - Alternating Current
ACK - Acknowledge
AlS - Alarm indication Signal

AISS - Alarm Indication Signal Seconds

ALM - Alarm

ALT - Alternating

AM! - Alternate Mark Inversion
AS - Avaifable Second

AVG - Average

B

BATT - Battery

BER - Bit Error Rate

BiT - Bit Error

BPV - Bipolar Violation (CODE error)
BTSLP - Bit Siip

BUFF - Buffer

c

CAS - Channel Associated Signalling
CER - CRC-4 Error Rate

CLK - Clock

CLKSLP - Clock Siip

CNFG - Configuration

COD - Cede

" CODE - Code Error

CONFIG - Configuration

CR - Carriage Return

CRC - Cyclic Redundancy Check

CRC-4 - Cyclic Redundancy Check
Code - 4

CRCR - Cyclic Redundancy Check
Block Error Rate

CURBER - Current Bit Error Rate

D

dB - decibel
dBdsx - decibel referenced to G.703
power level
dBm - decibel referenced to one
- milliwatt
DC - Direct Current
DCE - Data Communications Equip-
ment
DCS - Digital Cross-Connect System
DET - Detected
DM - Degraded Minute
DIG - Digital
DN - Down
DSX - Digital Signal Cross-Connect
DTE - Data Terminal Equipment
DTMF - Dual Tone Multi Frequency oacE




E

E1 - 2.048 Mbps signal
EBER - E-bit Error Rate
EBIT - E-bit

EFS - Error-Free Seconds
ENA - Enable

ERRA INJ - Error Injection
ES - Errored Second

ET - Elapsed Time
EXTERN - External

F

F1 - Function 1

FALM - Frame Alarm Seconds
FAS - Frame Alignment Signal
FASE - Framing Word Errors
FASER - Framing Word Error Rate
FBE - Framing Bit Error

FBER - Framing Bit Error Rate

FE - Framing Bit Error

FE1 - Fractional E1

FER - Framing Bit Error Rate
FREQ - Frequency
FRM - Frame

H

HDB3 - High Density Blpolar Three
HEX - hexadecimal

HOLDSCRN - Hold Screen

Hz - Hertz

INTERN - Internal
INV - Inverted

L

LBQO - Line Build Out

LED - Light Emitting Diode

L.F - Line Feed

LOFS - Loss of Frame Second
LOG - Logical Error (BIT erron

LOS - Loss of Signhal

LOSS - Loss of Signal Second
Lpp - Level peak-to-peak

LVL - Level

M

MAX - maximum

Mbps - megabits per second

MFAL - Multiframe Alarm Seconds
MFAS - Multiframe Alignment Signal
MFSE - Multiframe Word Error
MFSER - Multiframe Word Error Rate
MFRM - Multiframe

MIN - minimum

MON - Monitor

mS - Millisecond

MSBMT - Measurement

N

NV RAM - Non Volatile Random Access
Memory
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o
OCT - octet

P

P/F - Pass/Fail

PAT - Pattern

PBX - Private Branch Exchange

ppm - parts per miliion

PRBS - Pseudo Random Bit Sequence
PRN SCRN - Print Screen

PRNT - Print

PRNTR - Printer

Q
QRS - Quasi Random Signal

R

R - Receive
RAl - Remote Alarm Indication

RCV - Heceive

AEF - Reference

RESYNCH - Resynchronization
RT - Remaining Time

RX - Receive

S

SCRN - Screen

SES - Seversly Errored Second

SIG - Signal

SMF - Sub-Multiframe

55 - BunSet

SW - Software

SYLS - Synchronization Lost Seconds
SYNC - Synchronization

T
T - Transmit
T/S - Time Siot

T3-16 - Time Slot 16

TERM - Terminated
TX - Transmit

U

UAS - Unavaitable Second
Ul - Unit Interval
uS - microSecond

\'

V - Voits
VAC - Volts AC
VF - Voice Frequency

w
WNDR - Wander

X e
AMT - Transmit




Section 12 Index I

Symbols

# Key 29
%AS 48
%DM 37
%EFS 37
%ES 37, 47
%SES 37, 47
%SYLS 44
%UAS 37, 48
(BIT)AS 48
(BITES 47
+LVL 39
-LVL 39
[Key 29

0-9 Keys 28
0000 48
0101 48
1-16 49

1-8 48

1111 48

201TU 49
2e11 49
2etb 49
2e20 49
2623 49
2e6 49
2e7 49
2e9 49
3-24 49
5boctet 50

A

A-F Keys 29
A-law Companding 2
Abbreviations 154
AC Charger 112
AIS 105

LED 32
AISS 39
Alphabet Grid 69
AMI

Coding 5

Applications
Accept a New 2.048 MbpsCircuit 123
Circuit Delay 136
E-bit 147
Frequency Synch 129
In-Service E-bit Meas 128
Insert a Tone Hitlessly 141
Measure Signal Level 132
Monitor In-Servc Ckt 125
Monitor Voice Channel 137
Multiplex troubleshooting 147
N (orM} kbps Testing 144
Network/Channel Data 134
Send a Tone 139
Talk/Listen 138
Timed Test 133

Arrow Keys 51

ARTF 40

ARTIFICE 1086
LED 32

ASCH 74




AUTO 55
CRC-4 59
Fractional E1 Set-up 61
Framing 58
Automatic Gain Control 55
AVERAGING INTERVAL 101

B

BackLIGHT 113, 148
Key 28
Timer 28
BASIC MEASUREMENTS
menu 70
RESYNCH 27
Battery 112
Charger 32, 51, 148
Charging 148
Life 28
battery 112
BINARY 69, 74
Definition 2
BIT 36, 42
%AS 43

%DM 44

%ES 43

%SES 43

%UAS 43

AS 43

BER 42

DM 44

ES 43

SES 43

UAS 43
BIiT ERR

LED 31
BIT ERROR

RATE 36
Bit Stream 2

Definition 2
BpPvV

Intentional 6
BRG-LP Mode 58
BRIDGE Mode 57
BTSLP 42

Cc

Calibration 150
Transmitter Freq Cal. 150
CAS 10
CCITT
G.703 80, 154
G.B21 35
Channel
Definition 2
Charger 112
Connector 34
charger 113
Circuit Delay 1386
CLKSLIP 45
ciock slip 46
CLR PRINT BUFFER g5
CNFG 72
COD 72, 112
CODE 38, 38
%AS 38
%DM 39
%ES 38
%SES 38 164




%UAS 39
AS 38
BER 38
CURBER 38
DM 38
ES 38
RATE 36
SES 38
UAS 39
CODE ERR
LED 31
Coding 59
AMI 5
HDB3 5
Cold 51

Common Operations 51
Companding Characteristic 2

Configuration
Stored 53

Connecting the Cords 63
Connector Panel 33-34

Contrast Control 34, 148
CRC 30, 38, 41, 73, 112

DETect LED 30

RATE 36
CRC-4 10, 59
CRC-4 Error Checking with CRC-4
MultiFrame 10
CRCR 41
CURBER 43
Cursor 51
Customer Service 16, 151

D

Data Rate 4
DC Connector 34
PCS 129, 144
Definitions
Binary Data 2
Bit Stream 2
Channel 2
E1 Technology 2
Dialing
Basic 84
CONFIG 88
Speed 84
LUSER Numbers 85

Digital Milliwatt 139
Down Arrow 27
DTMF
DIALING 84
Tones 29

E

E-BIT
%AS 45
%DM 45
%ES 44
%SES 45
%UAS 45
AS 45
CURBER 44
DM 45
ES 44
SES 44
UAS 45
E-bit
Performance Monitoring 12
e-bits 128
EBER 44




EBIT 44
ENHANCED ERROR INJECT 97
ENTER
Key 25
ENTER Key 52
ERASE NV RAM 94, 149
ERROR
INJect Key 28
INJECTION 97
LED 30
Errors
Programing a burst 98
Programming a rate 99
ES 36
ESCAPE Key 28, 52
ET 72
EXPRESS LIMITED WARRANTY 152
EXTERN
Reference Clock 60
Transmit Timing 59

F
F-Keys 25

Use 52
Factory Default
menu 96
Settings 53
FALM 40
FAS 7
FRAME WORDS 74
RAI LED 32
FASE 40
FASER 40
FE 36
Figure
01.6A Line Coding 4
01.6B HDB3 Encoding 5
01.7A Pulse Shape 6
01.8A FAS Framing Format 8
01.88 MFAS MultiFrame Format 9
01.8C CRC-4 Multiframe Format 11
01.8D E-bit Performance Monitoring -
In-Serv 13
4A  Sofiware Cartridge Installation
22
4B Instrument Stand Installation 24
5.1A SunSet E1 Front View 26

5.3A
6.10A
6.11A
6.11B8
6.11C
B8.12A
8.13A
8.14A
108

Connector Panel 33
General Configuration 92
Error Injection 97
Measurement Criteria 100
Other Parameters 103
Generate Alarm 105
Print Records Menu 106
Send Frame Words Menu

6.15AView Test Record Menu 109

6.158B
8.15C
6.16A
6.2A
6.4A
68.5A
84
6.58
65
6.5C
6.5D
6.8A
6.7A
6.8A

Empty Records 110

Record Header Sample 110

GRAPHIC Screen 111
F-Keys 53
Line interface Modes 56
Plugging in - MONITOR Mode

Plugging in - BRIDGE Mode

Plugging in - TERM Mode 66
Plugging in - LOOP Mode 67
Sending a Test Pattern 68
Basic Measurements 71
View Received Data 73
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6.88 FAS Frame Words 75

6.8C MFAS Frame Words 75

6.8D0 Propagation Delay 76

6.8E Histogram Analysis 77

6.8F View Histogram 78

6.8G Print Analysis 79

6.8H Pulse Shape Analysis 79

6.81 Transmit Stress Menu 81

6.9A VF Channel Access 82

6.98B VF Measurements 83

6.9C View 30 Channel CAS 87

6.90 MF Dialing 88

7.11A Inserting a 1020 Hz Tone
Hitlessly 140

7.12A Fractional E1 Testing 143

7.13A AUTO E-bit Generation 146

7.1A Accepting a New Circuit 124

7.2A Monitoring an In-Service Circuit
- Mo 126

7.2B Monitoring an In-Service Circuit
- Br 127

7.3A Frequency Synchronization
129

7.4A Measuring Signal Level 131

7.8A View Received Data 135
Figure 01.4A

Convertting a Voice Signal 3
FOX 50
Fractional E1 61
FRAME

%DM 42

%EFS 42

%ES 41

%SES 41

%UAS 42

DM 42

EFS 42

ES 41

SES 41

UAS 41
Framing 7, 58
FREQ 40
FREQ RESOCLUTION 103
frequency 46, 129
Frequency Calibration 94
Frequency Threshold 102
FRM 72, 112

LOSS LED 31

FRM ERR
LED 31

G

G.703 Pulse Shape 79
G.826

BBE 47

EB 47
GENERAL CONFIG 82
GENERATE ALARM menu 105
GRAPHIC

Key 28, 111

Screen 111
Graphics

Printing 28

H

Hardware Option
85213 81
HDB3
Coding 5
LED 30




HEX 69, 74
High Impedance 57
HISTOGRAM ANALYSIS 77
HISTORY

key 28
HISTORY Key 29
HOLDSCR/LOCK 71
HRP MODEL % 103

IDLE CHANNEL
ABCD 104
CODE 104
Codes 62
IDLE CHANNEL CODE 104
Impedance 7
Instrument Stand
installation 21
INT+2K, INT-2K 60
INT2048
Reference Clock 61
Transmit Timing 60
interface

Configuration 55
ITU
0.151 49
0.152 49
V.52 49
V.57 49
ITU-T
G.703 7, 79
G.704 104

K

Keys 25-29

keys
0,1,23,45,6,7,89 29
A.B,C, D EF 29
Cursor Arrows 27
ENTER 25
ERR INJ 28
ESCAPE 28
GRAPHIC 28
HISTORY 28
LIGHT 28
PRN SCRN 28

RESYNCH 27
SHIFT 28

L

LABEL B9
LEDs 29
Fltashing 28, 29
Left Arrow 27
Level
E1Pulse 7
LIGHT 113
Key 28
Timer 28
Line code 59
Line Coding 5
LINE INTERFACE menu 54
LOCK/UNLOCK 71
LOFS 39
L.OOP
Mode 57
Timing 144
Transmit Timing 59
{O8S 39




LOW BATTery LED 32

Low impedance 57

LOW SiGnal THREShold 102
L.pp 39

M

M.2100/550
%ES 47
%SES 47
HRP MODEL % 46, 103
MEAS PERIOD 46
Measurement Period 102
P/F 46
PARAMETERS 102
MAX Hz 46
MEASUREMENT 70
CRITERIA 100
Definitions 35-48
DURATION 100
PERIOD 102
MEASurement START TIME 104
Menu
Tree 34--35

Use 51
MF
DIALING menu 88
MFAL 40
MFAS 10
DISTANT 105
FRAME WORD 75
RAILED 32
MFE 36
MFSE 41
MFSER 41
microSecond (uS) 76, 136
MIN Hz 46
MODE 55
Moisture 51
MON-LP Mode 58
MONITOR Mode 55
MSRMT CLK 60
Mu-Law 2

N

NO-MASK 80
Nx64 Kbps 144

Nyquist Theorem 2

O

Operations 51
Common 51-122
Orange Labels 28
Qrdering Information 17
OTHER
MEASUREMENTS menu 73
PARAMETERS 103

P

PAGE 74
UP/DN 71
Pattern
INV LED 31
Inversion 103, 150
LOSS LED 31
SYNC LED 31
User-programmed 68
PATTERN LOCK 101
Patterns
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0000 48
0101 48
1-16 49
1-8 48
1111 48
207U 49
2e11 49
2e1b 49
2e20 49
2e23 49
2eb6 49
2e7 49
2e9 49
3-24 A9
55octet 50
FOX 50
USER 50
PBX 61, 129
PCM-30 7
PCM-30 LED 30
PCM-31 7
PCM-31 LED 30
POWER
LED 32

Switch 34
PRINT 80

RECORDS menu 106
Prirnt Analysis 79
PRINT EVENTS 101
PRINT PERIOD 101
Printer

Automatic printing 117

Cable 116

Change settings 93

PR40A 116

Set-up 93

Switch Settings 116
Printing

Configuring 116

Screen Graphics 28
PRN SCREN Key 28
Product

Configs/Options 17

Description 25

Overview 15
PROPAGATION DELAY 76
Putse Code Modulation 2
PULSE SHAPE ANALYSIS 79

Pulse Shape Analysis
start 80

R

R 111
RCV 72, 112
Connector 33
RCV Hz 46
RECEIVE 112
REF CLK
Connector 33
Regenerated Signal 57
Remote Control 118
Repair 148, 151
Resistive Loss 55
RESTART 70, 80
RESULTS
E-BIT Screen 44
FRAME Screen 40
FREQUENCY Screen 46
G. B26 Screen 47
G.821 Screen 42
General 35










