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Congratulations, you have just purchased the industry’s lead-
ing hand-held T1 test set, the SunSet™ T1. This test set puts
powerful test capabilities into a single, convenient, hand-held
package.

Each SunSet T1 features:

* Circuit graphics to easily keep irack of complicated circuit
set-ups

*Software cartridges for fast and convenient feature upgrades

» Full-size display for more efficient operation and faster data
corretation

¢ Field upgradability to Software options not purchased with
the original set

* Quad signal interface (two transmits, two receives) for
accessing the complete circuit

* Automated span acceptance tests

= A rich saiection of stress patierns

* 32 pages of received T1 data: binary, hex, and ASCIl
proiocol displays

e Simplex loop current and level measurement

¢ Taik/listen with dialing capability, 24-channel supervision bit
display, tone generation, view data bits

* Receive signal sensitivity to -36 dBdsx, transmit signal buiid
out, and preequalization

+ 5 ppm accuracy clock

* Framing: unframed, SF, ESF, SLC-88* T1DM, AUTO

» Propagation delay measurement

* Menu-driven user interface for simple and efficient operation

* Full range of LED indicators for simplicity and speedy
operation

» Full range of in-service and out-of-service measurements

= Lins/path/service measurements, counts and rates

Opticnal Software features give you even more diagnaostic
power:

* On-screen pulse mask analysis

« ESF datalink loopbacks, datalink read and receive. 71.403
and Pub 54016

¢ SLC-96" datalink fransmit and receive

« ractional T1 testing for maintaining your newest nx56 and
nx64 kbps services

* Time-saving looping repeater tests for Tettrend and Westedl,
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including distance to loopback to verify loopback location

* In-service CSU/NI emulation

* Menu-driven remote control capability

* Westell performance monitoring NIU and maintenance
switch support

¢ Teltrend maintenance switch support

* VF level, frequency & noise measurement

* MF/DTMF/DP dialing, decoding and analysis

* Signaling analysis

* Basic DDS capabilities

* Teleos/Northern Telecom swiiched 56 testing

The SunSet T1 is designed to help anyone who rmaintains or
works with T1 circuiis. Its broad range of capabilities combined
with its convenient hand-held size make it the favorite of techni-
cians in the central office, outside plant, and corporate commu-
nications center. The set helps diagnose T1 preblems guickly,
whether the circuit is in-service or out-of-service. Automated
testing saves time for the skitled T1 technician and also enables
a broader range of pecple to perform T1 testing.

The SunSet is useful anywhere a T1 circuit is found. At the
communications center it can verify the performance of the telco-
provided circuit or troubleshoct a CSU or Ni that is suspected of
being faulty. In the outside plant it can be used at repeater
housings, digital loop carrier remote terminals, and cable splice
poirds to froubleshoot the T1 signal. In the central office, it can be
plugged into the DSX or aitached to T1 equipment such as
multiplexers, channel banks, digital cross-connect systems, and
switches,

This manual is designed to provide you with all the information
you will need conceming your SunSet T1,

For further information, of if you encounter problems, please
contact Sunrise Telecom Customer Service for assistance:

Customer Service

Sunrise Telecom Inc.

22 Great Oaks Bivd.

San Jose, CA 95119

US.A.

Tel: 1 (408) 363-8000 or 1 {8C0) 701-5208 (24 hrs)
Fax: 1 {408) 363-8313

Internet: hitp://www.sunrisetelecom.com

email: suppont @ sunrsistelecom.com
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Technical Support

* 8LC-96 is & registered trademark of AT&T

1.0 Unpacking the Test Set

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

1) Remove the packing iist from the shipping container.

2) Remove the SunSet and accessories from the shipping con-
tainer.

3) Inspect all paris and immediately report any damage to the
carrier and to Surrise Telecom.

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

5) Complete the Warranty Registration Card and return it imme-
diately io Sunrise Telecom.

Sunrise Telecom must receive your Warranty Registration
Card in order fo provide you with updated Software
releases.

8) Ensure the Software cartridge is fully seated in its slot. Refer o
Bigure 1-1.
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Figure 1-1 Software Cartridge Instaliation

7} Plugthe AC Battery Charger into an appropriate AC wal outlet:
120 VAC for 88113-A
110 VAC for 88113-B

8) If you choose to install the Instrument Stand, refer to Figure 1—
2.

NOTE: If you plan fo use the SunSet with its opticnal Protective
Jacket (88123}, then do not install the Instrument Stand.
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Figure 1- 2 Insirurment Stand Installation

To install the stand, use the following procedure:
a) Rermaove the two center screws from the rear of the test set.
(Savethese screws should you decide to remove the stand

at a later date).

b) Remove the two bottom screws from the rear of tha test set.
These scraws are slightly ionger than the ones removed in
step a). 8ave both of these screws for step e) below.

c) Fit the instrurnent Stand onto the back of the fest set.

d} Use the two long screws (provided with the Instrument
Stand)to screwthe Instrument Stand oniothetest setatthe

two bottom positions.

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

9) Switchthe set onand verify that { passes the SELF TEST. ifthe
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test set does not turn onimmediately, 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
test set.

11) Put the test set and accessories into the soft Carrying Case
{if # was ordered).

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

When ordering Software upgrades, be sure o specify the
Serial Number of the SunSet into which the new cartridge will be
instailed.

2.0 Check Out Procedure
1) Plug in the AC charger.

WARNING: BE SURETO USE ONLY THE SUNSET CHARGER
FOR YOUR SUNSET T1. USE ONLY THE PRINTER
CHARGER FOR THE PRINTER. IMPROPER USE OF ANY
CHARGERMAY DAMAGE YOURTESTSET, THE PRINTER,
ORTHE CHARGERS AND WILL INVALIDATE YOUR WAR-
RANTY.

2) Plug a singie bantam to single bantam cord into the FACILITY
RCV jackandthe FACILITY TX jack. Youwill receive the signal
you transmit.

3) Switch the power on. Observe the SELF TEST, Make sure it
says SELF TEST COMPLETE. No errors should be listed.

4) Observe the Software configuration screen that appears imme-
diately after the SELF TEST COMPLETE message. Verify the
serial number, version numbser and options. Observe this
screen again by turning off the power and turning it back on.

1-6 SunSet T ? Version 5.06

www.valuetronics.com




&) Study the graphic screen. The R is the test set's receiver. The
T is the transmitter. FAC means that you shouid be plugged
into the FACILITY jacks. Remember the exact way the trans-
mitter and receiver are hooked up. Look at your LEDs - if BPV
is lit, itis probably because the LINE INTERFACE is set up for
BRIDGE or DSXMON instead of TERM. We will take care of this
later.

6) Press the LIGHT key to turn on your backLiGHT. Adjust the
screen contrast by using the contrast control on the left side
of the test set.

7) Press the ESCAPE kay to view the MAIN MENU. Move the
cursor to the LINE INTERFACE item by pressing the appropri-
ate arrow key. Whenthe cursoris on LINE INTERFACE, press
ENTERtosetupthe LINE INTERFACE. Select SINGLE (F1)for
INTERFACE, TERM (F1} for MODE, ESFfor FRAMING, BRZS
for CODING, NxB4 for TEST RATE (ifthe FT1 optionisinstalled
in your set, otherwise proceed to 8)). Notice that you are now
in a fractional T1 screen. You could AUTO-configure to a
received fractional T1 circuit or build up your own fractional
circuit. For now, however, press ESCAPE to return to the line
interface menu.

8)Cursortothe TEST RATE itemand select 1.544M (F1)for TEST
RATE, INTERN for REF CLOCK, and 0dB for LBO - FAC. You
are done. Always set up the ling interface first. Press ENTER
to return to the MAIN MENU,

9) Press the GRAPHIC key and notice the changes. Press the
GRAPHIC key again to refurn to the MAIN MENU.

10) Cursor down to the LPBK & SPAN CTRL menu and press the
ENTER key. Move the cursor to C8U & Ni CONTROL and
press ENTER. Set TYPE to IN-BAND, CODE te NI, and MODE
to LOOP-UP. Note that the operation begins the moment you
press LOOP-UP (¥1), so do this last if you make changes. You
will get a pre-existing loop message.

11)Afterthe setsays PRE-EXISTING LOOPONLY!...hit ENTERto
continue, press the ENTER key. If you dan't press the ENTER
key immediately, the loop-up will be aborted.
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a) After the loop-up has successfully completed, press the
GRAPHIC key and notice the changes.
D) Press ESCAPE to refurn to the LPBK & SPAN CTRL menu.

12} if you have other choices available, cursor down and enter
each of the items presentedinthe LPBK & SPAN CTRL menu.
Observe ali the functions presented to you. Press the *more”
{F4) key to see any additional F-key seiections available within
each screen.

a) When you are finished, press ESCAPE until you have returned
to the MAIN MENU.

13) Cursordown tothe SEND TEST PATTERN itemand ENTER .
Observe all of the stress patterns available to you. The test set
wili synch on any of these patterns regardiess of what it is
sending. Quickly cursor around the screen. The test set may
lose pattern synch. The PAT LOSS light will begin fo flash,
indicating a "history" condition. Acknowledge this by pressing
the HISTORY key. Press the RESYNCH key to regain PAT
SYNC. Press the RESYNCH key whenever there should be
pattern synch but the PAT SYNC light is off.

a) Cursor to the FOX pattern and press ENTER.

14) From the MAIN MENU, cursor down to BASIC MEASURE-
MENTS and press ENTER. NO ERRORS should display.

a) Press the ERR INJ key and cbserve the measurement counts.
You shouid have one BPV and one BIT error.

b) Puff out the bantam cable and put it back in after ten seconds.
Netice that the unavailable second counter continues to count
for 10 Seconds aﬁer yOU put ’[he Cabi@ baCk in an{j then Et e eien e s — o+ e s s st o
decreases by 10. Verify that the frequency displays 1544000
+/-1. Verify that the Lpp says 0 +/- 1.0 dB.

) Press the PAGE-DN (F2) as needed to see all the other
measurementsavailable. Press ESCAPE to refurm to the MAIN
MENU.

15) Cursor down to OTHER MEASUREMENTS, ENTER i, and
enier VIEW RECEIVED DATA (PAT SYNC turns off).

aj Press the PAUSE (F3) kay.

b) Press the PAGE-DN key as necessary to observe the fox
message in the ASCII column. Notice also the binary and hex
protocol displays and that the data is presented by timeslot
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Aumber within conseculive frames. Verify that you can view 32
pages before the data repeats to page 1.

c) Press ESCAPE to return to the OTHER MEASUREMENTS
menu.

16) Enterthe PROPAGATION DELAY menu and verify that it says
0 UL
a) Escape back to the OTHER MEASUREMENTS menu.

17) Enter the QUICK TEST - I menu.

a} Cursor up io the TICKET line.

b) Press the toggle {(F3) key to get info the alphabet grid with the
flashing letter A.

c) Press SELECT {F4) tc select A.

d) Cursor over to B and press SELECT to choose B.

&) Cursor over to C and press SELECT.

fy Choose toggle (F3) to get out of the alphabet grid. Verify that the
Cis noionger flashing and that you see ABC as your TICKET,

g) Cursor down to LOOPBAK and choose NI Observe the
patterns and the times for this tesi. You could edit them by
cursoring down. This test saves {ime on span acceptance
iesis.

hy Press ENTER to begin the test. Observe the pre-existing
loopback message. Observe NO ERRORS. ESCAPE tc abort
the test. Observe the results. You could PAGE-DN if you had
let the test finish at least one of the TEST PATs.

i} Escape to the OTHER MEASUREMENTS menu,

18) Enter and observe the BRIDGE TAP DETECT menu item.

a) Press PAGE-DN to see the test summary, Wait 30 seconds until
the first pattern is finished. 0 030 is a perfect score.

b) ESCAPE back o the OTHER MEASUREMENTS menu.

18} If your set is configured for pulse mask analysis, enter the
PULSE SHAPE ANALYSISmenuand press ENTERon START
NEW ANALYSIS.

a) Observe the pulse shape. Choose T1.403 (F1) and verify that
the message T1.403 PASS is displayed.

b) ESCAPE back to the MAIN MENU.,

20) Enterthe VF CHANNEL ACCESS menu {PAT SYNC turns off).
&) Enter VFMEASUREMENTS,
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b) Use the NEXT (F1)and PREVIUS (F2) keys to set up your RCV
channe! and XMT channei to 01,

¢} Turn up the volume on the connector panel until you hear
something.

d) Blow into the microphone (located below the keypad) and
verify that you hear the speaker (located on the LED panel).

e} ENABLE the 1004 TEST TONE at 0 dBm.

fy if yourset has levelffrequency, verify the RAFREQ/LEVEL reads
1004 Hz +/- 2 and 00.0 dBm +/- 0.3

g) Move the cursor to Tx A/B/C/D and choose OFFHOOK (F2).
Verify that the Rx bits change to all 1s.

h)} Ge ON-HOOK & verify Rx bits all Os.

i} Escape to the VF CHANNEL ACCESS meanu.

21} Enter the DTMF DIALING menu.

&) Pressandrelease the SHIFT-iock key. Observe the SHIFT-iack
indicaior in the display.

b) Press 4083638000.

c) Press ENTER to diaf the number. Verify that you hear it.

22) Enter the VIEW SUPERVISION menu (speaker turns off).

a) Verify the signaling of all channels is 1111 except for 0000 on
CHNL 1. Channels 1 through 4 are on the top line.

b) Escape back ta the VF CHANNEL ACCESS menu.

23) Enter and cbserve the DIAL/SPRVIS SETUP menu,
a) Escape back to the VF CHANNEL ACCESS menu.

24) Enter the MF/DP DIALING menu if your set is equipped with
this feature.

a) Use F1 (MF) to select the dialing method.

b) Enter the numbers 123ABC and press ENTER.

c) Verify that you hear the MF dizaling take place.

25) Escape back to the MAIN MENU and enter OTHER FEA-
TURES.

a) Enter SYSTEM CONFIG.

b} Enter and escape VERSION/OPTION to see the ordering
options.

c) Enter SELF TEST. If an error is listed, enter SELF TEST again
and verify the error is gone. If your set lost PAT SYNC during
the self test, press RESYNCH.

d) Enter ERASE NV RAM {¢ reset the set's non volatile BAM and
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erase ali your programmed patterns and profiles.

e) Hit ENTER to continue.

fy Turn the setoff for 5 seconds when the test is complete to reload
the memory. If you ever have a problem with the set, turn it off
and on, or do either of these tests.

26) Re-configure your set in the LINE INTERFACE meny as in
steps 7 and 8.

a) Return to the OTHER FEATURES menu and enter SYSTEM
CONFIGand SYSTEMPROFILES.

b)Press VIEW (F1). PAGE-DN to see all pages. You canstore and
recall up to 10 instrument configurations here. Escape back
tothe OTHER FEATURES menu.

27)Enter TEST PARAMETERS and ERROR INJECTION. Observe
the available opiions.
a) Escape back o TEST PARAMETERS meanu.

28) Enter OTHER PARAMETERS, If you have Software FT1, you
can specify CSU or Nl emulation and you can specify Westell
-56 or -80 looping repeaters,

a} Escape back to the MAIN MENU.

29) If you have Software FT1, enter DATA LINK CONTROL.. See
all the ESF datalink functions. SLC-96 functions would be
displayed if the set was SLC-96 framed.

a) Escape back io the MAIN MENU,

30) If you have Software FT1, enter CSU/NI EMULATION. A T1
circuit can pass thru the set like a C8U or NiU.

a) Press LLPBK-F and LLPBK-E. Verify loopback picture in each
direction.

b} Escape back to the MAIN MENU.

31) If you have a Sunrise Telecom printer, connect the printer fo
its charger.

a) Turn it on and connect the printer to the SunSet using the
Sunrise Telecom mini DIN 8 to RS-232C printer cable.

&) Press the PRN SCRN key to print out the current screen on the
printer.

32) If you have remote control, hook it up to your PC with
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ProComm plus or other VT100 emuiation software.

a}) Configure the Com port of your PC to 8600, 8, N, 1.

b} Plug the Null Modem Adaptor into the Sunrise Telecom DB-9
to Mini DIN 8 printer cable (S8115B).

¢) Plugthe Sunrise Telecom Null Modem Adaptor (SS122A) to the
comm port of your PC.

d) Plug the printer cable into the test set. Type

iogon

onyour PC. The PC screen should display the remote control.

e} Onyour PC type Q and RETURN for ESCAPE and ENTER.

fy Type P to get the graphics. P, Q, and other commands are
displayed at the left of the screen. The LEDs are displayed as
& table of current and history conditions. The menu and
graphics are just like the test set. A local user and a remoie
user can work on a problemn together,

38} You have now finished. If you have any guestions or if any of
the verification steps failed, please read the User's Manual. If
there is still a problem, piease call Sunrise Telecom Customer
Service at 1 (800} 701-5208.
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1.0 Front View Description

See Figure 2-1 for the front view of the SunSet T1.
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1.1 Keys

See Figure 2-1 for a picture of the front panei keys and other
front panel features.

There are two separate meanings for most keys. The white
labei 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 wit be performed if the SHIFT-lock key is pressed
first and the SHIFT indicator is displayed in the upper left-hand
corner of the screen.

Note that the SHIFT-lock key should not be pressed simulta-
neously with another key. instead the SHIFT-iock key should be
pressed and released. Af this point, a shift indication will show up
in the left hand comer of the screen. Then the other key should be
pressed and released. The set will then perform the function
indicated on the orange label.

The shift indicator should be checked if the keys are not
behaving as expected, If the shift indicator at'the upper left hand
corner of the screen indicates the wrong shift status, simply press
the SHIFT-lock key.

1.1.1 White Labels

F1, F2, F3, F4
These keys are used to select choices F1 through F4 shown at the
bottom of the LCD dispiay.

Using the F-Keys

When you are configuring a set-up screen, a number of options

are typicaily available for each of the set-up items in that screen.
The available choices wifl appear at the botiom of the screen.

The desired option may be invoked by pressing the F-key below

that option. Refer to Figure 2-2.
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2:30:02
LINE INTERFACE

INTERFACE : SINGLE
MODE 1 LTERM
FRAMING : BF-D4
CODING 1 AMT

TEST RATE : 1.344M
REF CLOCK : INTERN
LBC - FAC : 0dBI(fr)

TERM DEXMON BRIDGE more

—Fi—  ~F2— - F3— ‘-F7

Press the desired F-key
F1 F2 F3 r4

Figure 2-2 Using the F-keys

Notes:

1) In most instances, when the desired F-key is pressed, the
cursor will advance to the next line of the display automati-
cally. 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.

2) The options appearing at the bottom of the screen are associ-
ated with a particular set-up parameter within that screen. As
you change the position of your cursor within the screen, the
F-key options available to you will also change.

RESYNCH

The RESYNCH key allows you to manually resynchronize ihe test
set on the line code, framing, and received test patiern. Once the
test set has reporied an uniramed signal or live data, i will no
longer ook for valid framing or a test pattern. Use the RESYNCH
key to force it to look for framing and pattern.
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LIGHT

The backlight key is used to turn on and off the system backlight.
Keeping the backiight off when it is not needed can add up o an
hour to the battery life. Note that a timer can be set for the
backlight in the OTHER FEATURES, SYSTEM CONFIG, GEN-
ERAL CONFIG menus. If this is done, the backLIGHT will auto-
matically turn itself off after the specified amount of time has
passed. The factory default is for a continuous backlight.

GRAPHIC

The graphic key draws a picture of the current circuit configura-
tion. Tha graphic can be invoked during basic menus and basic
operations such as line interface, send test pattern, basic mea-
surements, ioopback, and V& channel access.

Graphics are also included as a basic part of several ad-
vancad features such as CSU/NI emulation, iooping repeater
menus, and puise mask analysis. In these advanced menus, you
wilinot get any additional graphics #you press the GRAPHIC key.

The graphics will update according to successful operations
within the test set. However, the graphic will not update if it can't
be reasonabiy certain of just what has caused the change. For
instance, after a successful NiU loopback operation, the graphic
will draw an NI loopback. If you manually drop the loopback by
pressing the manual loop button on the NIU, the SunSet will not
undraw the Ni loopback. However, if you then do a loopdown
operation and it is successful, the graphic will be updated
accorgingly.

Using the GRAPHIC screen
Here is an explanation of the various items that areshownon = e e o e S
the GRAPHICs screen in Figure 2-3.

FAC
This shows that the set is transmitting and receiving out of the
FACILITY jacks. Be sure you are plugged in here.

T
This represents the set's Transmitter.

R
This represents the set's Receiver.
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11:85:45

FAC NI RECE IVE
T ] b FRM- ESF
COD-B8ZS

4 RCV-QRS
TERM ‘
TRANSMIT

FRM-ESF

NO ERRCRS COD-B823

NO ALARMS XMT- QRS

Figure 2-3 Graphic Screen, Sample

A
This is a keep alive signal {AlS)

A\
This is a 100 ohm termination.

TERM
This indicates the LINE INTERFACE MODE that has been se-
lected

STATUS
This is where the circuit status information is dispiayed.

RECEIVE
This shows the characteristics of the received signal.

TRANSMIT

This shows the characteristics of the transmitted signal. AUTO
means that the test set is automatically transmitting the same
framing and line coding that it is receiving.

ERR INJ

The ERRor INJect key is used to inject errors on the signal being
transmiited by the test set. Errors will be injected according to the
currentsettingin OTHER FEATURES, TEST PARAMETERS, ER-
ROR INJECTION, if the errorinjection MODE is RATE, then when
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you press the ERR INJ key, errors will iniected at the specified rate
and there will be an ERINJ indicator at the top of the display.

HISTORY

The HISTORY keyis used to turn off the flashing history LEDs. The
LEDs flash to indicate error or alarm conditions that occurred
previously but which are no ionger present.

PRN SCRN

Press PRN SCRNto printthe current screen. The print screen key
prints any alphanumeric information on the screen. This key wili
not allow any screen graphics to be printed. Ina graphics screen,
an F-key option will typically be provided for printing,

ENTER

The ENTER key performs two functions:

1) When a menu item is highlighted and the ENTER key is
pressed, the screen moves to the new screen indicated by the
menu choice.

2) The ENTER key is aiso used in a few screens when the useris
finished entering alt the data in a given screen. After pressing
ENTER, the test set then carries out the specifiad inputs. This
happens in just a few cases like DTMF dialing, manual A/B(/
C/D) bit entry, ESF T1.403 BOM message sending, and so on.
In almost all of the high usage functions, it is not necessary to
press the ENTER key to invoke the operation. If the operation
you are trying to perform does not seem to be occurring, try
pressing the ENTER key.

ESCAPE e

The escape key has two functions:

1) It will move you back towards the main menu. Keep pressing
it until you get thers,

2) Secondly, if you press it while in the middle of changing
settings in a few screens, it may escape from that screen to the
previous menu and leave all settings in their original configu-
ration. If some settings you just put in did not take effect, try
pressing ENTER to invoke your settings. Then you can press
ESCAPE if you want.
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A {Cursor Up)
The Curscr up key is used to move the cursor up.

¥ (Cursor Down)
The Cursor Down key is used to move the cursor down.

P {Cursor Right)
The Cursor Right key is used to move the cursor right.

<l (Cursor Lefi}
The Cursor Left key is used to move the cursor left.

1.1.2 Orange Labels

SHIFT

The SHIFT-lock {SHIFT) key is pressed io inveke any function
specified by an orange label. This key is called a SHIFT-lock key
because it the set will be locked in the SHIFT mode untilthe SHIFT
-lock key is pressed again, or untii the ENTER key is pressed.

Don't press the SHIFT-tock key at the same time as the other
key. Instead, press and refease the SHIFT-lock key first. Then
press the cther key.

The shif siatus of the test set can be observed in the upperieft
hand corner of the display. When the corner ig blank, white-label
key functions wili be performed. When SHIFT is displayed,
crange-iabel functions will be performed.

AB CDEF
These keys are usad to enter DTMF tones (A-D), special MF
tones, letters in LABELs, and hexadecima! numbers.

0 through 8
These keys are used to enter user test patterns, user loopback
patterns, numbers in LABELS, and telephone numbers,

*

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

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

The LEDs (Light Emiiting Dicdes) show the status of the
received signal. Often, the LEDs tell you all you need to know. An
LED is lit continuously when the condition for that LED is found on
the received signal.

After an alarm (red LED) or an alert {yellow LED) condition
ends, the LED will begin to blink. This blinking provides a history
for you in case you were absent when the condition actually
cccurred. Once you return and see the blinking lights, you may
acknowledge the information by pressing the HISTORY key.

You can press the HISTORY key any time you wantthe history
lights to go out. Note that the blinking will aiso stop autornatically
in some cases as you perform various operations in the test set.

PULSES
The pulses LED shows the test set is receiving a valid T1 signat.

B8ZS

The B8ZS LED shows that B8ZS line coding is present on the
received T1 signal. During severe BPV error conditions on an AM!
line, the BBZS light may also be on.

Note that the BBZS coding can only be cbserved on a line if
at least 8 consecutive data zeroes are transmitted on the line. An
AIS signal or other high ones-density signal can make it impos-
sible to determine whether the line is optioned correctly for AMI
or B8ZS.

8F, ESF, SLC-96, T1DM
These LEDs show the framing found on the received signal. Note
that if the received signal is unframed, none of the LEDs will light.

ifthe setis configured for AUTO frame inthe LINE INTERFACE
menu, it will lock for all types of framing when it is first plugged in
and at other appropriate times (for example, when a measure-
ment staris or when a cor¢ is plugged in). Once the set has
observed that a signal is remaining unframed, it will no longer
attempt to look for valid framing on the signal. If you think that
framing has returned, you can check for it by pressing the
RESYNCH key.

If the set is canfigured for a particular type of framing in the
LINE INTERFACE menu, then it wil only look for that type of
framing. The appropriate LED comas on if that framing is found.
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If some other framing is present, the other framing LED will not
come on. Whanever framing returns, the LED will come on
immediately. You won't have to press the RESYNCH key.

The SL.C-86 LED will always light on the A DS1 onthe SLC-86
systern. The B and D DS1s wili always indicate SF framing. The
C D81 will show 8L.C-96 framing in mode 11.

Although the SunSet T1 will recognize a SL.C-96 signal from a
SLC system, it may not recognize "SLC-96" framing from another
test set. The other test set must include valid 81.C-96 frame flags
inits SLC-96 framing in order to be recognized as SLC-96 framing
by the SunSet T1.

PAT SYNC

The pattern synchronization LED lights if the unit sees a known
pattern in the received signal. The patiern is shown in the graphic
screen and the basic measurament screen. The set will automati-
cally attempt to synchronize on a pattern when it is first plugged
in and at other appropriate times.

The setwill synch on any known signai it receives, not just the
signal it is fransmitting. If it ioses synch, in most cases it will look
for a new pattern. If it does not find a known pattern, it will assume
the signal is live and stop looking for a known pattern, If you think
a pattern has returned on the received signal, but the PAT SYNC
light is not lit, you can check for the pattern by pressing the
RESYNCHkey.

PAT LOSS
The patiern loss LED lights if pattern synchronization was first
achieved but then was lost. During a BASIC MEASUREMENT,
this LED will fight continuously if pattern synch has baen lost.
However, if you are not in a BASIC MEASUREMENT and the
set loses pattern synch, the light will only be it while the test set
is looking fora new patiern. If itfinds a pattern, the PAT SYNC LED
will come on. Hf it doesn't find a pattern, it will declare a live signal
and both the PAT LOSS and PAT SYNC LEDs will tum off.

PAT INV
The pattern inversion LED lights if pattern synch has been found
on the received signal, but the ones and zeroes are reversed.
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BPV
The BPV LED lighis if & bipolar vioiation is observed on the
received signal. BBZS occurrences do not light the BPV LED.

ERRORS

The errors LED lights if any kind of error has been observed. This
could be a framing bit error, a bit error, CRC-8 error, orothererror
based on these primitives,

SIG LOSS

The SIG LOSS LED lights # 175 +/- 75 consecutive zeroes are
received on the active receive jack. in most cases, the active
receive jack is FACILITY RCV. This corresponds to DSXMON,
BRIDGE, TERM, LOOP, MON-LP, BRDG-LP, SPLT-F, SPLT-B,
THRU-B, and LOOP-F line interface modes. In other line interface
modes, the active receive iack is EQUIPMENT RCV.

Note thatthe 81G LOSS LED wili lightif there is AMt coding and
any of the following patierns is seni: Al 0s, DDS-1, DDS-2, DDS-
6. Note that even though there is a loss of signal condition, the set
may still be able tc see the received signal. Forinstance, you may
be able to view a signal with as few as 2 1s per frame (2 in 183).
You can check for received patterns by entering OTHER MEA-
SUREMENTS, VIEWRECEIVEDDATA.

FRM LOSS

The FAM LOSS LED tights if the set has synchronized on a
framing pattern and then has lost frame synchronization. Frame
loss occurs when either 2-out-of-4 or 2-out-of-5 framing bits are
in error. You can configure this FRM LOSS criteria in OTHER
FEATURES, TESTPARAMETERS, MEASUREMENT CRITERIA,
QUT OF FRAME. The light begins to blink once frame synch has
been regained.

How the set iooks for frame synch is determined in the LINE
INTERFACE, FRAMING menuitem. InESF, SF, 8L.C-96,0r T1DM,
the set will continue to took for that kind of framing indefinitely
while frame synch is lost.

In AUTO framing, two different things can happen when
framing is lost. In a BASIC MEASUREMENT, the test set will
continue to look for the lost frame type for the duration of the
measurement. The frame type is not allowed to change during the
measurament. At othertimes, AUTO framing witt look for all frame
types when frame synch is lost. If no framing is found immaediately,
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the set will conclude the signal is unframed and will stop looking
for framing. The FRM LOSS LED will stop blinking.

Note that ii is possible io change received framing from one
type o another without creating 2 out of 4 frame bits in error. In
this case, the FRM LOSS LED wili not be lit, but the ERRORS LED
will be lit because of all the frame bit errors. Pressing the
RESYNCH key will update all these LEDs to the exact received
signal status.

YEL ALM

The YEL ALM LED lights if the set detects a yellow alarm. An SF
yellow alarm is when bit 2 is set to zero in all channels. An ESF
yellow alarm is a data link message of 00000000 11111111,

AlS
The AIS LED lights if the set detects an all ones signal without
framing on its active receive jack.

LOW DENS
The LOW DENS LED lights if the set detects a signal that
averages less than 12.5% ones during one second on the active
receive jack.

EXCESS 0s

The EXCESS 0s LED lights if the set detects an excess number
of zeroes in a row on the active receive jack. With AMI coding, this
LED comes onif 16 or more zerces are seen. in B8ZS coding, this
L.ED comes on i 8 or more zeroes arg seen.

POWER
The POWER LED lights when the test setis switched on and it has
an adequate powsr scurce.

LOW BATT
The LOW BATT LED lighis when the test set's power supply
voltage has dropped tc a low level. The test set will shut itself
down approximately 10 minutes after the LOW BATT LED lights.
The auto shut down helps protect the battery from a damaging
total discharge.

Plugging inthe AC Batiery Charger will aliow you to use the set
indefinitely. However, if you plan to use the set for an extended
period of time, it is best to plug the AC Battery Charger in before
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starting a test. If the charger is plugged in while a measurement
is in process and when the battery is not fully charged, then the set
may reset itself. In this case, the current measurement resulis
would be lost.

1.3 Connector Panel

The SBunSet T1 has a connector panel as shown in Figure 2-4.

VOLUME

The volume control determines the loudness of the speaker
during talk/listen and channel monitoring. Turn the volume down
if you are holding the set next to your ear and mouth and are using
it like a telephons handset. Turn the volume up if you will be
listening to the channel from severa! feet away.

EQUIPMENT

The equipment jacks are used during the dual access mode. The
EQUIPMENT RCV jack is also used in the single access mode as
the input for the reference clock. The reference clock allows the
set to make the most accurate frequency and slip measurements.

EQUIPMENT  FAGCILITY SERIAL PORT poweR LEAD ACID 13V
TX RX X RX

,u:ll{-j..-ﬂioo 00

BOUT AIN  AQUT BIN

Figure 2-4 Connector Panel

FACILITY

The facility jack is used for both the single and dual access
modes. This is the jack through which T1 level, pulse mask, and
simplex current are measured. If the signal under test is piugged
into the EQUIPMENT RCV jack, then level and simplex current
measurements will be reported as N/A.

SERIAL PORT
The serial port is used for sending information to the printer. it is
also used for remcte control.
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POWER

The power switch is used fo turn the set on and off. Be sure the
set is off when removing or inserting SunWare cartridges. Acci-
dental removal or insertion whiie power is applied will probably
not damage the cartridge, but is not recommended.

DC

The DC jack is where the 88104 Cigarette Lighter Charger, the
85113 AC Battery Charger, or the 85121 AC Batiery Charger
{220V) is plugged in. The set may be operated off a discharged
battery if a charger is plugged in. Further, the battery wiil charge
while it is being operated if a charger is plugged in.

1.3 Additional Controls

Contrast Control
The contrast control adiusts the contrast of the L.CD screen. i is
lccated on the lefi-hand side of the test set.
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1.0 Introduction

The SunSet T1 operates with a menu-driven format. When the
set is turned on, it will perform a self-test, show the results, show
the Software configuration, and then show the GRAPHIC of the
test configuration. You can exit the graphic and ge inte the main
menu by pressing the ENTER key, the ESCAPE key, or the
GRAPHICkey.

Once you are in the menus, you may refer to the graphic from
most menus by pressing the GRAPHIC key. Pressing the
GRAPHIC, ESCAPE, or ENTER keys returns you back tothe same
menu you came from.

Seethefoliowing menutree for the location of each menu tem.
Some menu items are only offered with certain SunWare options.
These are indicated in parentheses to the right of the menu
command.

MAIN MENU
LINE INTERFACE (set test parameiers)
LPBK & SPAN CONTROL.
CSU & NICONTROL
TELTREND OFFICE REPEATER{SW1010)
TELTRENDLINE REFEATER (SW1010}
WESTELLLINEREPEATER(SW1010)
WESTELLOFFICE REPEATER(SW1010)
WESTELL NIU/PM & MSS (SW120 plus SW1010)
TELTRENDMAINTENANCE SWITCH (SW120plus SW1010)
SEND TEST PATTERN (select or define a test pattern)
BASICMEASUREMENTS
OTHERMEASUREMENTS
VIEWRECEIVED DATA
PROPAGATIONDELAY
QUICKTEST - |
QUICKTEST - II
BRIDGE TAPDETECT
PULSE SHAPE ANALYSIS (3W130)
STARTNEWANALYSIS
VIEWLAST PULSE SHAPE
DDSMEASUREMENTS (SW170)
CONFIG& SEND PATT
.OOP BACK ACCESS
MEASUREMENTRESULTS
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SEND/RCV CTRL CODES
Switched 56 Testing
Test Configuration
SW56 Call Set Up
Measurement Results
Teleos Call Monitor
VF CHANNEL ACCESS
VFMEASUREMENTS
DTMF DIALING
VIEW SUPERVISION
DIAL/SPRVISSETUP
MF/DP DIALING (SW140)
NOISEMEASUREMENT (SW111)
ME/DTMF/DP ANALYSIS(SW141)
SIGNALING ANALYSIS (SW141)
OTHERFEATURES
SYSTEMCONFIG
SYSTEMPROFILES
GENERAL CONFIG
ERASENVRAM
FULLSELFTEST
CLRPRINTBUFFER
VERSION/OPTION
FACTORYDEFAULTS
TESTFARAMETERS
ERRORINJECTION
MEASUREMENTCRITERIA
OTHERPARAMETERS
PRINTRECORDS
DATALINK CONTROL (ESF) (SW107, SW1010)
MONITORT1.403PRM
MONITOR T1.403 BOM
SENDT1.403 PRM
SEND T1.403 BOM
PRINTT1.403RESULTS
RTRV 54016 PM CNTR
PRINT 54016 RESULTS
DATA LINK CONTROL (SLC-96) (SW107, SW1010)
MONITOR DATA LINK
SENDMESSAGE
SWITCHPROTECTLINE
VIEW DATALINK
CSU/NIEMULATION (SW108, 8W1010)
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2.0 Using the LINE INTERFACE Menu

The circuit is accessed by:

1} entering the appropriate choices in the LINE INTERFACE
menu,

2) connecting to the circuit as specified in the LINE INTERFACE
menu.

An easy way to learn how the test set connects to the circuit
is to try outeach combination of INTERFACE and MODE, and use
the GRAPHIC key to show you what you have done. Careful study
of these diagrams will make the following explanations much
easier {0 understand.

The choices io be made in the LINE INTERFACE menu are
presented below:

2.1 INTERFACE

Here is an explanation of how the cheice of interface effects
the test setup. A SINGLE interface supports the DSXMON,
BRIDGE, TERM, LOOP, MON-LOOP, and BRDG-LOOPMODES.
A DUAL interface supports the SPLT-F, SPLT-E, SPLT-A, SPLT-
B, LOOP-F, LOOP-E, THRU-A, THRU-B, MON-E, and MON-F
MODES. These modes can save you time rearranging patch
cords. For most applications, choose SINGLE interface.

When using the SINGLE INTERFACE, the test signals should
be plugged into the FACILITY jack only. When using the DUAL
INTERFACE, the test signals should be plugged into both the
FACILITY and EQUIPMENT jacks.

2.1.2 MODE

Foliow this procedure:

1) Be sure the cursor is at the MODE selection.

2) Press the F-key of the MODE you desire. If you do not see the
desired MODE selection, press the "more" (F4) key until you
see the desired MODE selection.

This Is the mesi imporiant part of your whole test procedure.
Select the wrong MODE, and the circuit will look like it is not
working.
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DSXMON

The DSXMON access mode is used where a monitor mea-
surement will be made. The signal is provided from the MON jack
ofa DSX, DS1 plug-in card, CSU, or Ni. The DSX has isolated the
MON signal from the live signal with a high impedance circuit.

Thismode is useful bacause the DSX monitor jack protects the
live signai from any possibie disruptions caused by the testing
process. It allows the technician to chserve the line whiie the
customer is actually using it and to see if there are any problems.

If DSXMON mode is selected when a 3V signal is received,
then the red BPV LED will be k. This often happens if DSX MON
is selected when the test set is plugged into an QUT jack. n this
case, TERM shouid be selected instead of DSXMON.

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

BRIDGE

The BRIDGE monitor is similar to the DSXMON monitor.
However, in BRIDGE, the test set taps into a live, in-service,
ierminated D81 signal with up to 36 dB cable loss. The test set
applies isolation resistors {o protect the circuil from a ki,

Be sure to select BRIDGE before clipping onto the live circuit.
This will put the isolation resistors in place and ensure thai the tast
set does not piace a hit on the circuit,

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

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

If BRIDGE mode is selected for & 3V signal from an OUT jack,
then the BPV light will probably come on. Use the TERM mode
instead.

TERM
The TERM mode is used when you wili both send and receive
a T1 signal. It requires that the circuit be disrupted for testing.
Thereceived signal is terminated by the fest set. The received
signal is not obtained through a MONITOR jack. The received
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signal can have up to 36 dB of cable transmission loss (this is &
different kind of ioss than the 20 dB of resistive loss provided by
a DSX MON jack),

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

LOOP

The LOOP mode is used o loop asignal at the FACILITY jacks.
The test set's receiver is configured for up to 386 dB of cable loss,
just like the TERM mode.

The incoming signal is regenerated and retransmitted. Note
thatBPVs and frame errors are efiminated in this payload loopback.
This mode is useful for dropping and inserting VF channels in
near-hitless fashion. The hit occurs only when the cords are
piugged in. This mode is also useful for using the test set fo
regenerate and loop a signal back towards the direction # came
from. Using MON-LOOP provides the shortest possible hit.

MON-LOOP
The MON-LOOP mode is like the LOOP rmode except that the

received signai is obtained from a 20 dB resistor-isolated monitor

jack. To pass a signal through the sat at a DSX while producing
the shortest possible hit on the circuit, follow these steps in this
order:

1) Set up the line interface with proper framing, mode (MON-
LOOP), coding, and so on.

2) Plug into the maon jack.

3) Plug into the test set's receive jack. Verify that the proper
framing and line code is received.

4) Plug into the test sel's transmit jack.

5) Plug into the IN jack at the other side of the DSX or other entry
point. As you piug In, the existing circuit path will be opened
while the test set is being inserted. There will be a very short
hit on the circuit.

WARNING: If you make any mistakes, you wifl bring the circuit
down. Also, even a very short hit will cause & momentary logs of
frame on the circuit and will disrupt service.
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BRDG-LOOP

The BRDG-LOOP mode is similar to the MON-LOOP mode
except that the received signal is a live, terminated source, and
the test set will apply 20 dB isolation resistors to the circuit.

THRU-A and THRU-B

THRU-Aand THRU-B aliow the DS1 signal to pass through the
test set. The set terminates and regenerates the received signal
in both directions. The test receiver and drop/insert circuitry will
be placed on either the side A or side B as specified. The
received signals can have up to 36 dB of cable loss, like the TERM
mode.

BPVs and Frame errors are eliminated during the regenera-
fion on the specified side. BPVs and frame errors pass through
unchanged on the other side.

This access mode is non-intrusive once it is established.
However, while plugging and unplugging the cords, the signal
will receive a momentary hit. Likewise, switching between THRU-
A and THRU-B wit also cause & momentary hif as the drop and
nsert circuitry is reconfigured.,

SPLT-E and SPLT-F

The SPLT-E and SPLT-F modes are like the TERM mode,
except that you can loop the non-test direction or drive it with AlS.
AlS is an unframed, all ones signal. The E and F designation
shows which side the test receiver and test pattern transmitterare
connected. SPLT-E and SPLT-F modes are used for loopback
festing.

SPLT-A and SPLT-B

The SPLT-A and SPLT-B modes aliow the test set to split the
specified side and place the transmitter and receiver on that side.
The other side passes through the test set and is regenerated
with BPVs and frame errors unchanged. The SPLT-A and SPLT-
B modes are used for deing a round robin test once a loopback
has been established at each end of the line.

LOOP-E and LOOP-F

The LOOP-E and LOOP-F modes are used to regenerate and
loopback the received signal in the specified direction. This may
be useful if a technician at a remote location requires a loopback
within the SunSst T1.
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Note thal BPVs and frame errors are eliminated from the
regeneraled signal. This is cailed a payload loopback. The non-
test direction can be driven with AIS or iooped back.

MON-E and MON-F

These modes provide access o the circuit under test from
monijtor jacks with 20 dB resistive isolation from the line under
fest.

2.1.3 FRAMING

Choose the desired FRAMING using the foilowing procedure:

1) Be sure the cursor is at the FRAMING position.

2) Press the F-key of the FRAMING type you desire. If you dc not
see the desired FRAMING selection, press the "more" (F4) key
untif you see the desired FRAMING selection.

Here is an explanation of the types of framing modes:

AUTO

AUTOG framing is preferred for any monitor measurement. Itis
aiso preferred for those split measuremenis where the fine
supplies framing to the test set. AUTO framing fets the test set
auto-synch on the received T1 line framing. This framing is then
used on its transmitted signal. Transmit framing is unstable until
the received framing is found. The received framing is displayed
in the LED and screen siatus indicators.

Note that AUTO framing can cause unpredictable results i the
test sef is used in conjunction with another test set in the AUTO
framing mode, or if the test sel's transmit signal is looped back to
its receive signal. AUTO framing should be avoided in these
cases.

Specific Frame Type
The user may also choose one of these specific framing types:
1} 8F-D4
2)ESF
3)UNFRAME
4)5LC-96
5)T1DM

A specific framing type should be chosen when:
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1) The circuit is provisioned for a specific type of framing.

2) There is no T1 signal availabie when the test set is plugged in.

3) The test set will be used with another test set that is already
configured for auto framing.

4} Tne test set will control the framing that is put on the T1 line

5) The test set will provide a signal to itself without first passing
through network equipment which will force a specific fram-

ing.

If the framing on the received signal does not match the
framing specified in the FRAMING menu, the test set will show a
frame loss. If the received framing changes during the middle of
a test, the test set will also show frame loss, even in the AUTO
mode.

2.1.4 CODING

Cheose the desired CODING using the following procedure:
1) Be sure the cursor is at the CODING selection.
2) Press the F-key of the CODING type you dasire.

Here is an explanation of the of CODING types:

AUTO

AUTO coding is preferred for any monitor measurement, it is
alse preferred for those split measurements where the line
supplies the coding to the test set. AUTO coding lets the test set
auio-synch on the recelved T1 line code. The set uses this auto-
synched coding on its transmitted signal and displays the coding
in the LED and screen status indicators.

Note that it is not always possible to determine the line code
of a circuit. For instance, an all 1s signal will mask the presence
of BBZS coding. The test set reporis B8ZS coding if it actually
sees the code, otherwise, it reports AMI coding.

AMi / B8ZS
A specific coding type should be chosen when:
1) The circuit is provisioned for a specific line cods.
2} There is no T1 signal available when the test set is piugged in.
3) The test set will be used with another test set that is already
configured for aute coding,
4) The test set will control the coding that is put on the T1 line.
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5) The test set will provide a signal to itself without first passing
through network equipment which wiil force a specific line
coding.

2.1.5 REF CLOCK

The SunSei T1 uses the REF CLOCK foriwo purposes:

1) Frequency measuremeanis. The iest set measures the received
signal's frequency using the clock source specified in REF
CLOCK. Frequency measurements are not meaningfui in the
LOOP timing mode.

2} Transmittertiming. inthe TERM, DSXMON, BRIDGE, SPLT-F,
SPLT-E, SPLT-A, SPLT-B, MON-E, and MON-F line interface
modes, the transmitfer is timed off of the timing source
specified in REF CLOCK.

REF CLOCK Procedure:

Choose the desired REFerence CLOCK using the following
procedure;

1) Be sure the cursor is at the REF CLOCK iine.

2) Press the F-key of the REF CLOCK type you desire. When in
doubt, choose INTERN.

Here is an explanation of the types of REFerance CLOCK modes:

LOOP

LOOP timing should be used when:

1} The test set should use the received signal as its frequency
reference.

2} The test set is configured for VF drop and insert toward a
switeh,

3} The test setis performing FT1 measurements towards a switch
or DCS.

EX-TERM

EXternal TERMinated timing should be used when:

1) Precise frecuency and frame slip measurements are required.

2) An external fraquency source such as the central office clock
is plugged in.

3) The frequency source is a 3V signal transmitted to the test sat
through up to 68000 feet of cable.
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EXT-MON

EXTernal MONitor timing should be used when:

1) Precise frequency and frame slip measurements are required.

2) An external frequency source such as the centra! office clock
is available.

3) The frequency source is obtained through a monitor jack with
20 dB isolation resistors.

INTERN

INTERNal timing shouid be used when:

1} an external frequency source is not available.

2) the iest set will not be transmitting toward synchronized
natwork equipment.

3) the test set will be supplying clock to the circuit to be tested
such as a HiCap T1 loop, PBX, or remote terminal of a digital
loop carrier.

4} the 5 ppm accuracy of the INTERNal ciock is sufficient.

5) most kinds of loopback testing is performed.

2.1.6 TEST RATE

Choose the desired TEST BATE. Choose 1.544M for normal
T1 and DS1 testing. Choose Nx64K for fractional T1 testing where
the fractional circuit is any number of 84 kbps channels within the
DS1. Choose Nx56K where the fractional circuit is any number of
56 kbps channels within the DS1, In this case, the test set will
fransmit a 1 in the eighth (ieast significant) bit of each fractional
T1 channel. If you have chosen one of the fractionat settings, you
will see the following display, shown in Figure 3-3:
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11:431:45

FTY TIME STLOT

RECEIVE
01 02 03 04 05 06 97 (08
g9 1¢c 11 1z 13 14 iz 1é
1718 18 20 21 22 23 24

01 22 Q03 04 05 08 07 08
0g 10 11 12 13 14 15 16
17 18 1% 20 21 22 23 24

AUTQ SELECT UN-SEL CLR-ALL

Figure 3-3 Fractional T1

As shown in Figure 3-3, you have two options for selecting the
desired combination of channels. You can press F1 for AUTO,
and the test set will aufomatically configure itself for all active
fractional T1 channeis. The test set performs this AUTO configu-
ration by searching for the 7F or FF idle codes on any unused
channels,

If you wouid rather select the exact channels to be tested
yourself, you may do this by pressing F2 for SELECT on each
desired channel. As you select the RECEIVE timeslots, the test
setwill fillinthe corresponding TRANSMIT side foryou. If you wish
to configure the TRANSMIT side differently, simply use the Down
Arrow key to access these numbers and set up your selections
manually. If you inadverientiy select an undesired channsal,
simply press the UN-SEL (F4) key. Press CLR-ALL to de-select
everything and start over again.

2.1.7 LBO - FAC

Choose the desired Line Build Out in the FACility direction using
the following procedure:

1) Be sure the cursor is at the LBO - FAC selection,

2} Press the F-key of the LB0 - FAC type you desire. When in
doubt, choose 0 dB(ft).
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Here is an explanation of the various choices:

0 dB {ft) should be used:

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

2)whenthere is 132 f or less cabling between the test set and the
BSX, or

3} under most conditions

-7.5 and -15 dB shouid be used:

1) when transmitting toward the T1 span from a central office or
customer premises and a 7.5 dB or 15 dB attenuator is not in
series with the set.

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

3) when the signal should be attenuated so that it arrives at the
next repeater at approximatety -31 dBdsx ieve!l.

133 10 533 shouid be used:

1) when the test set is transmitting a signai to the DSX (the test set
is not atthe DSX), and 2) where there is 133 feet or more cable
between the test set and the DSX,

Notes:

1) 133 is used for distances of 133 to 265 # io the DSX.
2) 266 is used for distances of 266 to 398 ft 1o the DSX.
3) 399 is used for distances of 399 to 532 ft o the DSX.
4} 533 is used for distances of 533 1o 665 ft to the DSX,

2.1.8 LBO - EQP

Choose the desired Line Buiid Qut in the EQuiPment direction
using the following procedure:

1) Be sure the cursor is at the LBO - EQP selection.

2) Press the F-key of the LBO - EQP type you desire. When in
doubt, choose ¢ dB{ft).

Here is an explanation of the various types of choices:
0 dB (ft) should be used:

1) whenthe set is plugged in at the front panel jack of a DSX, CSU
equipment direction, NI equipment direction, channe! bank,
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or other 3V test point, or
2) there are 132 feet or less o the DSX, or
3} under most conditions

133 o 533 should be used:

1) whenthe test set is transmitting a signal to the DSX (the test set
is not at the D8X), and

2) where there is 133 feet or more cable beitween the test set and
the DSX.

Notes:

1) 133 is used for distances of 133 to 265 ft to the DSX.
2} 266 is used for distances of 266 1o 398 ft to the DSX,
3} 398 is used for distances of 399 to 532 ft to the DSX.
4) 538 is used for distances of 533 to 665 ft to the DSX.

2.1.8 UNTEST DIR

When using the DUAL interface, an option is provided for
either terminating or looping the UNTEST DIRecticn. Use the
following procedure;

1) Be sure the cursor is at the UNTEST DIR selection.

2) Selectfrom TERMAIS (F1) or LOOP (F2). TERMAIS terminates
the RCV signal (in the untest direction) into a 100 ohm resistor
and generates a keep-alive signal for TX (in the untest direc-
tion). LOQP will loop the signal (in the untest direction) directly
through the test set without regeneration.

Note: ii is often useful fo select the untest direction, then
immediately examine the result using the GRAPHIC screen,

Once all of the LINE INTERFACE items have been selected,
press the ENTER key.
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2.2 Connecting the Cords

WARNING!
Plugging into a live T1 circuit may cause a loss in service for
muttiple customers. Be sure you are properly trained before
proceeding.

WARNING!
Hazardous voltages may be present on T1 spans. When plug-
ging in at a repeater housing, plug the cord into the set before
plugging into the repeater extender or repeater housing.

WARNING!
Ifyouwant to perform a BRIDGE monitor access, do not plug into
the circuit until you have selected BRIDGE in the LINE INTER-
FACE menu. This ensures that the isolation resistors are in place
before the circuit is accessed.

Figures 34 through 3-7 show the various ways to plug the set
into the circuit.
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FIGURE 3-4 PLUGGINGIN - DSXMON MODE
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FIGURE 3-8 PLUGGING IN - BRIDGE MON MODE
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FIGURE 3-7 PLUGGING IN - LOOP MODE
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FIGURE 3-8 PLUGGING IN - ALL DUAL MODES

2.3 Using the LPBK & SPAN CONTROL menu

You may operate several different kinds of loopback devices
onthe T1 line using the LPBK & SPAN CONTROL menu. With the
circuit looped back, you can measure transmission performance
on the transmission path between your fest set and the loopback
device.

Figure 3-10 shows the various options that are presented in
the LPBK & SPAN CONTROL menu. If you have configured your
test set with Software opticn SW1010, then you will see the
additional iterns for Westell and Teltrend line and office repeat-
ers. If you have configured your test set with Software option
SW120, then you will see items for the Westell performance
monitoring network interface unit and the maintenance switch,
and Teltrend maintenance switch.,
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LPEK & 3SPAN CONTROL

[csn 5 NT CONTROL
TELTREND OFFICE RPTR
TELTREND LINE RPTR
WESTELL LINE RPTR
WESTELL OFFICE RPTR
WESTELL NIU/PM & MSS
TELTREND MSS

Figure 3-10 Loopback & Span Control
Before proveeding, find oui if the line to be tested has one or
more loopback devices instalied. If so, find cut what type of
locpbackitis and how it is supposed to operate. Loopbacks may
be operated fromthe TERM, SPLT-Eand SPLT-Faccess MODEs.
2.3.1 CSU & NI CONTROL,

Refer to Figure 3-11. Use the following Basic Loopback Proce-

dure:
14:07:02
CSU & NI CONTROL
MCDE  : [ECeERY
TYPE 1 IWN-BAND
CODE & NI
LOOP-UP LOOP-DN
Figure 3—11 CSU and Nl Conirol
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Basic Loopback Procedure

1) Fromthe MAIN MENU, movethe cursorto LPBK & SPANCTRL
and press ENTER. Then move the cursor to CSU & NI
CONTROL and press ENTER. If TYPE and CODE are corract,
proceed to step 4.

2) TYPE: Move yourcursortothe TYPE item, Choose sitheran IN-
BAND (F1) or ESF-DL (F2).

IN-BAND is the common type depioyed in the network
today and can be transmitted with any type of framing. ESF-
DL can only be transmitted with ESF framing, and may be
required for certain Nils. When in doubt, choose IN-BAND if
you are using SF framing and ESF-DL if you are using ESF
framing.

3) CODE: Choose the desired CODE. The displayed CODE will
dependonthe TYPE ofioopback selected. IN-BAND loopbacks
willhave a code of either CSU, Ni {also known as a smart jack),
100000, ar USER. ESF-DL loopbacks witl have a code of either
LINE, PAYLOAD, NETWORK, or USER.

To work with USER defined loopbacks refer to the other
procedures in this sub-section.

Here is an explanafion of what the in-band codes are used
for. The NI code is used for an industry-standard Network
Interface Unit (smart jack) if # is set to respond to in-band
loopback codes. This loopback only regenerates the signal
and should pass both BPVs and bit errors. The ielephone
company generally installs this uni at the customer premises.
The CSU code is used for the customer-owned CSU. The
100000 code is used with a type of NIU {smart jack) that is
standardized in some parts of the country, particularly New
England.

Here is an explanation of what the ESF-DL codes are used
for. The LINE code operates a line loopback af a CSU. This
loopback only regenerates the signal. Bi errors and BPVs
should pass through this loopback. The PAYLOAD code
operates a payload loopback at & CSU. in this loopback, the
182 channel bits are passed through but the framing bits and
line code are regenerated. Only bit errors will pass through
this loopback. The NETWORK CODE cperates an NIU (smart
jack) loopback. This loopback only regenerates the signal
and should pass both BPVs and bit errors.
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The codes that will be transmitted for each loopback are:

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

ESF-DL (T1.403):
Line Locp Up: 11111141 01110000
Line Loop Down: 11111111 00011100
Payload Loop Up: 11111111 00101000
Payload Loop Down: 11111111 01001400
Network Loop Up: 11111111 51001000
Network Loop Down: 11111111 00100100

4) MODE. Choose LOOP-UP (F1) to ioop the circuit up before
testing. Choose LOOP-DN (F2) to restore the circuit to normal
once your testing is complete.

5) Once the loopback operation is finished, you wili see an
apprepriate message on the screen. You may press the
GRAPHIC key for a diagram of how your circuit is now
configured. Press the GRAPHIC key again to return to the
previous menu.

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

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

1) In the CSU & NI CONTROL menu, move your cursor to the
CODE item and press USER (F4). Be sure to press the F4 key
even if the USER item is already displayed as the selecied
CODE entry. This moves you into the USER LOOPBACK
CODE screen.

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

3) You willnow see the CSU & NI CONTROL menu displayed with
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your desired USER pattern displayed in the CODE position.
Press ENTER to begin the loopback operation and procesd to
step 4 of the basic loopback procedure.

View a User Loopback Code,
To view a preprogrammed USER loopback code, use this
method:

1) In the C8U & NI CONTROL menu, move your cursor to the
CODE item and select USER (F4). Be sure to press the F4 key
even if the USER item is already displayed as the selected
CODE entry. This moves you into the USER |.OOPBACK
CODE scraen.

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

3) You will now see your selected pattern on the screen. When you
are finished viewing. press ESCAPE 1o return to the USER
LOOPBACK CODE menu.

Program a User Loopback Code
To program a USER code, use this method:

1) In the CSU & NI CONTROL menu, move your cursor to the
CODE item and press USER (F4).

2) Move your cursor down to a blank position on the user pattern
list. Choose CREATE (F1). The USER LOOPBACK CODE
screen will now be displayed.

3} Choose toggle {F3). The letter A will begin to flash on and off
within the alphabet grid. Use your cursor keys to move the
flashing indicator to the desired letter. Choose SELECT (F4).
You wili see the desired letter appear next to the LABEL item.
Continue in this fashion until you have spelled out the desired
name,

4} When the name appears in the LABEL, choose toggie {F3) to
move out of the alphabet grid. Press the Down Arrow key to
move to the CODE item. Press the SHIFT-lock key. Enterupto
32 1s and 0s to make up the desired pattern,
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5) Whenyou are finished entering the code, press the ENTER key
and you wili retumn to the USER LOOPBACK CODE menu.
Your new code will be dispiayed for you.

Correcting a fMistake in the Label While Entering the Labe!
To carrect a mistake made while entering the LABEL of your
USER pattern, use this procedure:

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

2} Choose toggle (F3) {o move out of the alphabet grid. Press the
Left Arrow key until the cursor is over the incaorrect letier or
number.

3) Press DELETE (F2) to remove this letter or number. Repeat this
as necessary.

4) When all of the undesirable characters have been removed,
move the cursor to the right of the last character. If the LABEL
is now correct, press ENTER and you are dene. if you need to
add some more letters to the lzbel, choose toggle {F3) to
return to alphabet grid. Cursor over o the desired letter and
press SELECT (F4). Repeat until the LABEL is complete. You
can now press ENTER tc record the new LABEL and returnto
the USER LOOPBACK CODE screen. Orifyou prefer, youcan
press toggle (F3} to return to the LABEL line and continue
entering or editing the pattern.

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

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

2) While entering the 1s and Os, you notice a mistaken digit. Press
the ENTER keytorecordthe patternonthe USER LOOPBACK
CODE iist.

3) Cursor down to the patternyou just entered and select DELETE
{F2). You have now deleted the errored pattern, and you can
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create a new one using the "Program a User Loopback Code”
procedure.

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

1) Fromthe CSU & NI CONTROL menu, move the cursor down to
the CODE itemand select USER (F4). Be sure to press the F4
key even if the USER item is already displayed as the selected
CODE entry. This moves you into the USER LOOPBACK
CODE screen.

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

3) Edit the code's label using the "Correcting a mistake..."
procedure.

Delete a User Loopbhack Cade
Use this procedure to delete a user loopback code that you no
longer want:

1) Fromihe CSU & N CONTROL menu, move the cursor down 1o
the CODE item and select USER (F4). Be sure to press the F4
key even if the USER item is already displayed as the selected
CODE entry. This moves you into the USER LOOPBACK
CODE screen.

2) Move your cursor to the code that you want to delete and select
DELETE (F3). The code is deleted and you are finished. Press
ESCAPE to return to the CSU & NI CONTROL screen.

23.2 TELTREND OFFICE REPEATER

Teltrend provides a variety of office repeaters which are
supported in the SunSet T1. Refer to Teltrend documentation for
detailed information on the operation of these various repeaters.
Figure 3-12 shows the Teltrend office repeater loopback screen:
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%3]

11:55:45
TELTREND OFFICE RPTR

FAC OFR TOUT-000:00

N
b
T > STATUS
[z~ Span ARMED
R

SPAN CTRL {ARM-INE]

RFTR No. 01

ARM~INB TOUTDIS more

Figure 3—12 Teltrend Office Repeater

This diagram shows several aspects of the repeater controi.
The OFR is the office repeater. it will be shown in either a through
or a loop mode.

The TIME begins counting up from 000:00 (mmm:ss) as
soon as the span is armed. This gives you an indication of how
much time is remaining until the repeater automatically drops its
loopback, which may occur as a result of the repeater's "timout”
cirguitry.

The STATUS bar shows you the current looping status of
the span. The SPAN CTRL line shows you what span control
function is currently in process or has just been cornpleted.

The exact F-key commands presenied to you will depend on
whether the test set is configured for SF-D4 framing or ESF
framing. The basic differenceisthat in one case you will see ARM-
INB (armin-band) and in the other you will see ARM-DL (arm data
link) and UNARMDL (unarm datza link). In most cases, ARM-INB
has the same function as ARM-DL.

Teltrend Office Repeater Procedures

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

1) Arm the office repeater and all the other repeaters on the span
by pressing F1 for ARM-INB. Arming is required before the
repeaters will actually loop up.
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2) Disable the automatic timeout of a looped repeater on the span
by pressing F3 for TOUTDIS. If you do this, be sure to loop
down all the repeaters on the span when you are finished.

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

4) Pressing F1 for LPBKQRY will query aif the repeaters on the
span to see which one is actuaily icoped back.

5) Pressing F2 for POWR-DN will tell the office repeater to cut
power to the span. Power wili remain cut untii you choose
another function or escape to the main menu. Powering down
the span resets all the repeaters. Be sure to arm the office
repeater before selecting POWR-DN,

8) Pressing UNIVLDN (F3) will send the NIU in-band loop down
code to drop cne Teltrend or NiU foopback at a time.

7} Pressing the more (F4) key from the second F-key menu will
provide the foliowing three opticns:

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

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

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

10) Selecting the DUAL-LB (F3) key wili loopback the E-type
office repeater in both directions when it is configurad for NIU
mode and when it has aiready been looped up using the ARM-
INB F-key.
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11) Selecting more (F4) from the third F-key menu will display the
following twe or three options:

12) Selecting UNBLOCK (F1) will unblock the office repeater to
atlow NIU loop up code to pass through from the customer
premises toward the DSX. This situation arises when you are
testing from the customer premises and want to loop back an
NIUthat is onthe otherend of the circuit. Firstyou have to send
NIU loop up (ARM-INB)} cods. This arms the central office
repeater but does not ioop back anything. Then you can send
the UNBLOCK code, which will temporarily inhibiz the NiU
blocking feature of the office repeater. Then you send the NIU
loop up (ARM-INB) code again and the far end NIU loops up.

13) CLR-FT1 {F2} is used to temporarily reconfigure the E-type
office repeater in fractional mode back to through mode. This
allows you to troubleshoot the span using full 1.544 Mbps
testing.

a) Thefirststepisto send ARM-INB command {not ARM-DL) - this
arms the E-type office repeater in fractional mode. It also
loops back the NIU, although you wili probably not see a
patiern synch because the central office repeater iz still
plecking the unused channels.

b} The next step is to press CLR-FT1. You will now see pattern
synch and no errors if the span and equipment is working
properly. You can perform a variety of tests such as bridge tap
and basic measurement.

¢) Whenyou are done, UNIVLDN willdrop the NiU loop and return
the office repeater to its fractional blocking mode.

2.3.3 TELTREND LINE REPEATER

Figure 3~13 showsthe Teltrend line repeater ioopback screen:
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11:55:45

TELTREND LINE RPTR

FAC LPBK TOUT-600:00

[T H¥ > STATUS
R4 Span IDLE
L

SPAN CTRLJARM-INB
RPTR No. :001

ARM-~INB TOUTDIS more

Figure 3-13 Teltrend Line Repeater

This diagram shows severa! aspects of the repeater control
s@ssion. The LPBK is the NIU. it will be shown in either a through
or a loop mode to indicate whether or not it is looped. When a
repeater loops up, the LPBK will be replaced with the number of
the looped repeater. The TIME counts up from 800:00 {mmm:ss)
as soon as the span is armed, and gives an indication of how
much time remains untif the repeater will automatically drop its
foopback. The STATUS bar shows you the current looping status
of the span.

The SPAN CTHL line shows you

aj what span controi code will be transmitted if the ENTER key is
pressed. In this case, the letiers will be presented in reverse
video,

b) what span control code is currently being transmitted. In this
case, the letiers will be blinking in normal video.

¢) what span control function has just finished. in this case, the
letters will be presented in reverse video,

The RPTR No. indication shows what repeater is currently being
addressed.

The exact F-key commands presented to you will depend on
whether the test set is configured for §F-D4 framing or ESF
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framing. The basic difference is thatin one case you will see ARM-
INB (arm in-band) and in the other you will see ARM-DL (arm daia
link) and UNARMDL (unarm data link). In most cases, ARM-INB
has the same function as ARM-DL.

Teltrend Line Repeater Procedures
To control the Teltrend line repeater using SF-D4 framing, you
may perform the following functions.

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

2) Disable the automatic timeout of the repeaters on the span by
pressing F3 for TOUTDIS. If you do this, be sure {o loop down
ali the repeaters on the span when you are finished.

3) By pressing the more key, several new options will appear.

4) Pressing F1 for LPBKQRY will guery all the repeaters on the
span to see which one is actually logped back. If a repeater
is found, its number will be displayed in the graphic. Other-
wise, LPBK will be displayed in either the looped mode or the
uniooped mode.

&) Pressing F2 for PWLPQRY will query all the repeaters on the
span 10 see which one is looping the span simplex power. Be
sure to arm the span first. You will see a special staius
message if the power joop guery finds a repeater in power
loop.

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

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

8) Pressing the UNIVLDN (F1) key will cause the set to transmit
universal loopcown cede to loopdown any looped repeaters.

8) Pressing the more key will provide two final options.
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10) Pressing the LOOP-UP key will loop up the specified fine
repeater. The repeater must be armed before using this
function, see step 1. Also, the RPTR No. must be entered
before the LOOP-UP command is selected. The display will
show if the loop up was successful.

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

2.3.4 WESTELL LINE & OFFICE REPEATER

Westell repeaters ars looped back similarly to the Teltrend.
Refer to the Teltrend sub-sections for ingtruction and procedures.

There are a few differences to note when using Westell
repeaters. For instance, the Westell central office repester and
line repeater F-key menus also include a sequential loopback
(SEQLPBK) item which allow you to quickly step through the
loopbacks on a line. To use this feature, simply arm the span and
then press the SEQLPBK F-key and observe which repeater
loops up. You don't have to enter the repeater address. This
feature is useful for tracking down misaddressed repeaters.

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

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

2.3.5 WESTELL PERFORMANCE MONITORING NIU, MAIN-
TENANCE SWITCH and RAMP

Use this procedure for using the Westell Performance Monitoring
NiU, Maintenance Switch, ang Ramp feature:

1) Plug into the DS1 line to be tested, This wili be the customers
circuit if just using the PM NIU feature, or it will be the
mainterance spare if you are using RAMP or the Maintenance
Switch. Make sure your test set is configured for SINGLE,
TERM and ESF.

2) From the main menu, enter the LPBK & SPAN CTRL menu.
Thenenterthe WESTELL NIU/PM & MSS menu. Note: the test
set will only proceed i it is able to verify a successful ioopback
is established.
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3) Refer to Figure 3—14. Continue reading on in this section for
more background information and individual procedures for
each capability.

This feature sat is supplied only if Software option SW120 s
installed. The Westell Performance Monitoring NIU is a smart jack
which constantly measures the performance of the received
signals from both the network and the customer equipment. You
can use your SunSet T1 to poll the smart jack tc provide vaiuable
information when troubleshooting the network.

The Westell Maintenance Switch is a 1xN protection device
which is used for manually restoring service o HiCap lines upon
a failure.

With the Mainienance Switch Ramp Access, you can use your
SunSet T1 fo non-intrusively poll the performance monitoring
information from the NIU through the protection line.

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

2:30:02
WESTELL NIU/PM & MSS

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

Figure 3—~14 Westell NIU/PM & MSS

RTRV/VIEW ALL PM RFT
This command retrieves all the performance information from the
NIU. Use the following procedure:
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1) ENTER the RTRVAVIEW ALL PM RPT menu.

2) If you have performed this operation since the last time you
erased the NVRAM, skip to step 3. Otherwise, press F1 (YES)
to print the received data or F2 (NO) to not print the data. The
set will then retrieve the data. This operation wilf take up to
several minutes to compiete. You can tell the operation is
compiete when the "Retrieving data ...” changes to “All PM
reports retrieved." Press ENTER to return to the WESTELL
NIU/PM & MSS menu. Press ENTER to reenterthe RTRV/VIEW
ALL PM RPT menu.

3) Refer to Figure 3-15.

2:30:02
RTRV/VIEW ALL PM RPT
LAST REPORT IS AVAILABLE

SELECT OPTION : 3CRVIEW

SCRVIEW PRINT RMTDUMP DELETE

Figure 3-15 RTRV/VIEW ALL PM RPT

4) Chooge SCRVIEW (F1) if youwould like to see the performance
data printed on the screen. Then press PAGE-UP (F1) or
PAGE-DN (F2) as desired to view &l the data. If you see &
STAT messagethat you don'tunderstand, press STATUS (F3)
to getaninterpretation ofthe STAT code. Press ESCAPE to get
out of tha STATUS interpretation screen and back to the
pages of performance results.

5) Press PRINT (F2) if you would like to print the status report to
the printer.

6) Press RMTDUMP (F3) if you are controlling the set over the
remote inferface and you would like to log the data to a data file.
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Todo this, simply configure your remote terminal to log the
data that it receives. You will have 10 seconds after pressing
RMTDUMP to open your log file before the test set starts to
trangmit the data. You will also have 10 seconds after all the
data is transmitted to close the log file before the test set staris
retransmitting screen control characters,

7) Choose DELETE (F4) if you would like to delete the perfor-
mance history that the test set has and you would like to poli
the NiU afi over again. Note that if you never print your resulis,
when you enter this menu you will have to choose DELETE in
order to delete the old results and retrieve the current resulis.

Here is what the data means:

PM PERIOD is the month-day-hour of the period being ob-
served

ACCUM PRD is the period of fime that the data was collected
over, either 1 hour or 1 day.

DIRECT is the direction that was measured. AZ is from the
central office to the customer premises and ZA is from the
customer premises 1o the central office.

CVL is a coding violation-line (BPV).

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

ESL is & errored second-fine,

ESP is an errored second-path.

SESL is a severely errorad second-line.

SESF is a sevarely errored second-path.

UASL is an unavailable second-line.

UASP is an unavailable second-path.

PDVS is a pulse density viclation second.

BBZS is a second in which B8ZS was observed.

MSEC is the number of measured seconds,

STAT is the coded status message.

RETRIEVE PM REPORT

Referto the previous procedure. This menu item aliows you to
retrieve the performance information from a single time period.
You must specify the month, date, hour and direction of transmis-
sion that you wish to poll. Simply press the SHIF T-lock key so that
the SHIFT indicator is displayed. Then type in the numbers of the
day, datfe, and hourthat you want. Then press the SHIFT-lock key
again so that you can enter the desired F-keys for accumulation
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period and direction. When all the numbers and entries are as
desired, press ENTER to retrieve and view the data.

RESET PM COUNTERS

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

RETRIEVE NIU HEADER
This simple command tells you what the date and time is at the
PM NIU.

SET NIU TIME & DATE

This command allows you to setthe NiU time and date in year-
month-day and hour-minute-second format. Note that satting the
NIUtime and date will cause all the registers to be reset to n/a (not
available). You may wish to retrieve the available performance
information before resetting the time and date.

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

1) Be sure you have a loopback estabiished at the maintenance
switch. Press the ERR INJ key and verify that you see your
errors coming back. If you den't, ESCAPE back to the LPBK
& SPANCTRL menu. Thenre-ENTERthe WESTELL NIU/PM &
MSS8 menu. This will automatically loop upthe T1 Maintenance
Switch card or NIU.

2)ENTER the MSS SWITCH CONTROL menu.

3) SWITCH (F1) the line if you are connected o the maintenance
switch and you are ready 1o switch a circuit over to the spare.
Or, RELEASE (F2)theline if you are connected to the customer's
span and the customer is using the mainienance span.

4) if you chose RELEASE, proceed to step 5. Otherwise, choose
which line to switch to the maintenance spare. Press the
SHIFT-lock key to display the SHIFT indicator, then press the
desired numbers, then press ENTER to begin the operation.
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Once the control sequence is successful, you will get a
message saying to go ahead and press the ENTER key to
activate the 10 second timer at the maintenance switch. Do
this. Connect the customer's span to the maintenance spare
for the duration of the switch. You ars now finished.

5) If you chose RELEASE in step 3, you do not need to specify
which line to release - this will be taken care of automatically.
Press ENTER and the control seguences will start. When the
maintenance switch is ready, reposition the cables on the
span, and then press ENTER to release the protection switch.

Note that you need to have a loopback in place to perform
these commands. If you go directly from a swifch to a reiease,
you will first be plugged intc the control unit, and then you will
be plugged into the PM NIU. The control unit will be automati-
caily looped up when you enterthe WESTELL NIU/PM & MSS
menu item. However, when you plug into the PM NIU to
performthe release command, then you will need to ESCAPE
out of the Westell PMNIU/MSS menu and then enter back into
it as described in step 1 to reestabiish the loopback at the PM
NIU.

You are now finished, Consuit the Westell Maintenance
Switch System practices for extensive information on the
operation of the switch,

MSS RAMP ACCESS

This command sends the control codes necessary to retrieve
the performance information from the desired NIU, The advan-
iage of this form of information retrieval is that the line remains in
service while the information is polied. Use this procedure:

1} ENTER the MSS RAMP ACCESS menu.

2) Choose ACTIVATE (F1).

3) Choosethelinethat you wantto read the RAMP from. Pressthe
SHIFT-lock key to display the SHIFT indicator on the screen.
Then enter the number of the line to be read. Then press

ENTER,

4) When the "RAMP control has completed message' is shown,
escape back to the WESTELL NIU/PM & MSS menu.
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5) Press ENTER on RTRV/VIEW ALL PM REPORT. Choose F4
(DELETE). Retrieve the performance monitoring data as de-
scribedinthe "RTRV VIEW ALL PM RPT" procedure. View and
print the data as desired.

8) When finished viewing the data, return fo the MSS RAMP
ACCESS menu.

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

2.3.6 TELTREND MAINTENANCE SWITCH

TELTREND MSS SWITCH CONTROL
Use the following procedure:

1) Verify that the settings you have specified in the LINE INTER-
FACE menu item are correct.

2} Uponentering the TELTREND MS8S menu item, the test set will
altempt to loop up the CCU (maintenance switch Common
Control Linit).

3) Ensure that a successful loopback has been established at the
maintenance switch by pressing the ERR INJ key. Any errors
which are received should be indicated on the LED display
pangl,
if a successful loopback has not been established, escape to
the LPBK & SPAN CTRL menu. Re-enterthe TELTREND MSS
menu itern. This will automatically attempt to loop up the CCU
ar NIL.

4) Enterthe TELTREND MSS CONTROL menu.

5) Select either option F1 (SWITCH) if you are connected to the
maintenance switch and you are ready to switch the circuit
overtothe spare, or F2 {RELEASE) ifyou araconnected to the
customer's span and the customer is using the maintenance
span. Using the SHIFT-lock key, enter the position of the LINE
to be switched/released. Press ENTER to start the control
sequences.
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B) If you have chosen SWITCH, the test set will indicate that it is
sending the swiich code, then it will attempt to verify the
switch. Once this operation has succeeded, a message will
be dispiayed for the user to press ENTER to switch the line.
After pressing ENTER, connect the customer's span to the
maintenance spare for the duration of the switch, You are now
finished,

7) if you have chosen RELEASE in step 5, then reposition the
cables on the span. Press ENTER and wait until the conirol
sequences have been executed. The switch has now been
released.

Note the following:

1) A loopback must be in place to perform the switch/release
commands. If you go directly from a switch to & release, you
will first be plugged into the control unit, and then you will be
plugged into the NIU,

2) The CCU will automatically ioop up whenthe TELTREND MSS
menu item is entered. However, when you plug into the NIU fo
perform the release command, then you will need to ESCAPE
fromthe TELTREND MSS menu and then re-enter it (as in step
2j to re-establish a loopback at the NIU.

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

2.4 Using the SEND TEST PATTERN menu

RefertoFigure 3~16 Notethat DDS-1, DDS-2, DDS-6, and ALL
0 should not be used as test patierns in 1.544 Mbps AM testing.
These patterns have in excess of 150 consecutive zeroes which
will cause a loss of signal.
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11:01:22
SEND TEST PATTERN

55DLY  2e23 2047
1-8  USER  2e20 511
1-16 ALL1I  2el5 127
3-24 ALLO  ALT1O0 563
Ti-5 T1-2  Ti-32  Tl-4
T1-5 T1-6 DDs-1 DDS-2
DDS-3 DDS-4 DDS-6  FOX

Figure 3-16 Test Pattern Menu

Sending a Test Pattern
Select the test pattern you wish to send by;
1) Entering SEND TEST PATTERN from the main menu.

2) Cursoring down, up, left and right as necessary until the cursor
highlights your desired test pattern. The patiern will be sent as
soon as the cursor highlighis it. Figure 6.7A shows the
available patterns.

3) Press ESCAPE {0 return {o the main menu.

2.4.1 Standard Patterns

This secticn defines the various test patterns transmitted and
recognized by the SunSet T1. The long patterns are written in
hexadecimal, also known as "hex". You can tell if a pattern is
written in hex because it wili be written with pairs of numbers
separated by commas. Hex is a 16-digit number system consist-
ing ofthe 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 0001 0101 1114
1010, where the left-most bit is transmitted first, Here are the test
patterns:

QRSS
QRSS is the industry-standard Quasi Random Signal. This signal
is formed from a 20-stage shift register and is zero-constrained

3-40 SunSet T1 g Version 5.06

www.valuetronics.com




for a maximum of 14 consecutive zeroes. When transmiited in a
framed signal, up to 15 consecutive zeroes will occur, in accor-
dance with AMI minimum density reguirements.

550LY
The Daly 55 Qctet pattern is a special stress pattern that obeys
industry standards for puise density and maximum consecutive
zeroes in both AM| and B8ZS coded circuits. Framing bits occur
at octet boundaries. Note that the Daly 55 octet pattern replaced
the original 55 octet pattern (see T1-6). Here is the Daly 55 octet
pattern:
g0, 80, &0, 80, 80, 80, 01, 80, 80, 80, 80,
80, 80, CO0, 80, 8D, 80, 80, ED, &0, 80, 80,
80, AA, AA, AR, AR, 55, 55, 55, 55, 80, 80,
8¢, 8¢, 80, 80, FF, FF, FF, ¥¥, FF, FF, 01,
80, 01, 80, ©1, 80, 01, 80, D1, 80, 01, 80

2823

2e23 is the industry-standard 2e**-1 pseudo random bit se-
guence. This signal is formed from a 23-stage shift register and
is not zero-constrained. This pattern contains up 1o 22 zeroes in
& row and violates standards for consecutive zeroes in AMI-
coded iransmission.

2047
2047 is the industry-standard 2047 bit code used for DDS
applications.

1-8
Theindustry-standard 1 in 8 patiern is used for stress testing AMI
and BBZS iines. The pattern is also called 1:7 in older literature.
The pattern is frame aligned {f is the framing bit) as shown in its
binary form:

£ 0100 0000

2e20

2e20 is the industry-standard 2e®*-1 pseudo random bit se-
guence. This signal is formed from a 20-stage shift register and
is not zero-consirained. This pattern cantaing up to 19 zeroes in
a row and violates standards for consecutive zerces in AMI-
coced fransmission. This pattern is what the QRS pattern is
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derived from.

511
511 is the industry-standard 511-bit code used for DDS applica-
tions.

1-186
The industry-standard 1 in 16 pattern is used for over-stressing
AM! lines. It violates industry standards for pulse density. There-
fore an AM! circuit that fails this test could stifl be a good circuit.
The pattern is frame aligned (" is the framing bit) as shown in its
bihary form:

f ¢10C 0000 00DC 0000

ALL 1
The industry-standard all 1s pattern is used for stress testing AMI
and B8ZS lines. If the pattern is sent unframed, it will be inter-
preted as an AlS {Alarm Indication Signal). Here is the pattern in
its binary form:

1111

2eth

2e15 is the industry-standard 2e'5-1 pseudo random bit se-
quence. This signal is formed from a 15-stage shift register and
is not zero-constrained. This pattern contains up o 14 zeroes in
a row and does not violate standards for consecutive zerces in
AMil-coded transmission.

127
127 is the industry-standard 127-bit code used for DDS applica-
fions,

3-24
The industry-standard 3 in 24 pattern is used for stress testing
AMi lines. The pattern is frame aligned ("f" is the framing bit) as
shown in its binary form:

£ 01006 0x00 0OGOO 0000 0000 0100

ALLO

ALL O is the industry-standard alf zeroes pattern. This pattern is
often used to make sure that clear-channel lines have been
properly provisioned for BBZS during circuit turn-up. If & portion
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of the circuit is AMI, then paitern synch and/or signal wiil be iost.
The patiern is:

0000

ALT10

ALT 10 is the industry-standard altemating ones and zeroes
pattern. The pattern is frame afigned with " showing the location
¢f the framing bit. The pattern is:

£ 101 g101

63

63 is the industry-standard 63-bit code used for DDS applica-
tions.

T1-1

This 72-octet pattern is used for stress testing T1 circuits and

network elements. Here is the actual pattern, with *f* showing the

lacations of the framing bit:
£ 01, 01, 01, 01, 80, OC, 8D, 80, 8BGO, CO, 01,
80, 01, 80, 80, G1, B8O, 44, 00, 04, 44, 0C, 04,
5%, £ 55, 55, 58, 55, AA, AR, AA, AR, 55, 55,
55, 55, AR, 55, 5%, AA, AR, AR, 01, 01, FF, FF,
F¥, P¥, £ FF, FF, F¥, 7¥, FF, FF, 24, 92, 49,
11, 11, 11, 08, 42, 10, 84, 21, 04, 10, 41, 02,
04, 08, 01

T1-2
This 96-octet patiern is used for stress testing T1 circuits and
network elements. The pattern can cause framing problems and
should not be used with SF framing. Here is the actual patiern,
with "f" showing the focations of the framing bit:
f ¥F¥, FF, FF, ¥F, FF, FF, ¥F, FF, FF, FF, TF,
F¥, F¥, FF, FF, FF, FF, FF, FF¥, FF, FF, FF, FF,

FF, f

F¥, FF, FF, ¥¥, ¥F, F¥, FF, FF, FF, FF, FF, FF,
FF, FF, £ 55, 55, 55, 55, 01, &C, 01, 80, 01,
80, 01, &0, ©i, 8¢, 0L, 8C, 01, 80, 01, 80, 01,
8C, 031, 80, £ 55, 55, &5, 5%, 0L, 8¢, 01, RO,
01, 80, ©l, 80, 01, 80, 01, 8C, 01, 80, €1, 80,
g1, 80, 01, 80
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T4-3
This 54-octet pattern is used for siress testing T1 circuits and
network elements. The framing bit is mserted at octet boundaries.
The pattern viclates the 15 zeroes constraint when transmitted in
a framad AMI signal. However, in unframed transmission or B8ZS
transmission it meets the zeroes constraint, Hers is the actual
pattern:
80, 80, 8C, 80, 80, BO, OO, 80, 80, 80, 8C, BO,
8¢, CO, 80, 80, 80, 80, E0, 80, 8C, 80, 80, AA,
RA, AA, AR, 55, 55, B5, 55, 80, 80, 80, 80, 80,
8¢, Fy, ¥rF, FF, FF, FF, FF, 01, 80, 01, 80, 01,
B0, 01, 80, 01, 80, 01

T1-4
This 120-octet pattern is used for stress testing T1 circuits and
network elements. Here is the actual pattern, with " showing the
locations of the framing bit:

f FF, FF, ¥¥, FF, FF, FF, FF, FF, FF, F¥F¥, FF,

¥F, FF, FF, ¥F, ¥F, FF, FF, FF, FF, FF, FF

¥F, £ FF, F¥, FF, FF, FF, FF, FF, FP, FF¥, FF
F¥, F¥, £ FF, FF, FF, FF, ¥FF, ¥F, FF, FP, FF,
FF, FF, FF, £ 55, 55, 55, 55, 08, 08, 08, 08,
ce, 08, 08, 08, c8, 08, 08, 08, 08, 08, 08, 08,
ce&, 8, 08, 08, £ 55, 55, 55, 55, 08, 08, 08,
cg, 08, 08, 08, 08, 08, 08, 08, G8, 08, 08, 08,
o8, 08&, 08, 08, 08

T1-5
This 53-octet pattern is used for siress testing T1 circuits and
network elements. The framing bitis inserted at octet boundaries.
Here is the actual pattern:
01, 80, 01, 86, 01, 80, 01, 80, 01, 80, 01, 80,
01, 80, 01, 8C, 01, 80, C1, 80, 01, 80, 01, 80,
01, 80, 01, 80, 01, B8O, BG, F5, 55, F5, &D, 80,
80, 80, FF, FF, FF, FF, 80, 80, 8D, 80, FF, FF,
FF, FF, FF, FF, D3

T1-6 (65 octet)
This is the original 55-ociet pattern. It is used for stress testing T1
circuits and network elements. I transmitted in a framed signal
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with AMI coding, it will violate the 15-zero constraint. If does not
violate the zeroes constraint in an unframed signal. If framed, the
framing bit is inserted at octet boundaries. Here is the actual

paltiarn:
80, 80, 8¢C,
80, C&, 80,
AR, AR, AR,
80, FF, FF,
80, 01, 8¢,

80, 8&C 8¢, 00, 80, 80, &80, 8
8¢, 80, 80, EO, 80, 80, 80, 8
5%, %5, 55, 55, 8CG, 80, 80, 8
FF, F¥, FF, FF, 01, 80, 01, 8
01, 8¢, 01, 80

DDS pattern notes
The DDS patterns were developed specifically for DDS applica-
tions, DDS-1, DDS-2, and DDS-6 shouid not be used as 1.544
Mbps T1 test patterns on AMI coded lines because they have in
excess of 150 consecutive zeroes which will cause a ioss of
signal to be recorded on a T1 line. These patterns are recom-

0, 80,
G, AR,
9, 80,
6, 01,

mended for DDS, fractional nx56 T1 applications, and special

laboratory applications. '

DDS-1
¥F, ¥F, FF, FF, FF, FF, ¥F, FF, FF, FF, FF,
¥¥, ¥F, FF, FF, FF, FF, FF, FF, FF, FF, FF,
¥, FF, FF, ¥F, FF, FF, FF, FF, FF, FF, ¥F,
fF¥, FF, FF, FF, F®, FF, FF, F¥, FF, FF, FF,
¥F, FF, FF, FF, ¥F, FF, FF, FF, FF, FF, FF,
¥¥, FF, ¥F, FF, FF, FF, FF, FF, FF, FF, FF,
FF, FF, FF, FF, F¥F, FF, FF, ¥F, FF, FF, FF,
FF, FF, FF, FF, FF, FF, FF, FF, FF, FF, FF,
FF, FF, FF, FF, ¥F, ¥¥, FP, FF, FF, FF, FF,
FF, 0C, 0O, 00, 00, 00, 00, CO, 0G, 00, OO,
0%, G0, 00, 0C, 0O, 0O, 00, 00, 00, 0O, 0O,
00, 0C, 00, 00, 00, 00, 00, GG, 00, 00, 0OC,
00, 00, 00, 00, 0O, 0O, GO, O0C, 00, 0C, OC,
co, 90, 20, 0O, ©O, 0O, 0D, OG, 00, 0O, DO,
0o, 00, 20, 00, ©O, 00, CO, 00, 0D, 00, OGO,
oo, 00, 00, 00, 0O, 0G, 0Q, 00, 00, 00, OO,
6¢, o0¢, oc¢, 00, 0G, 0C, 0C, 00D, 00, 00, OO,
0¢, 0%, 00, COC, 00, 0O, 00, 00, 00, 0O, 00,
00, 00

DDS-2
7%, 7E, 7E, 7%, 7E, 7E, 7E, 7E, 7%, 7E, T7E,
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7%, 7B, 7E, 7%, 7E, 7E, 7E, 7E, 7E, 7E, 7E,
7%, 7E, 7E, 7B, 7E, 78, 7E, 7E, 7E, 7E, IR,
78, 78, 7E, 78, 7E, JYE, JE, 7E, 7E, TE, 7E,
7E, 7E, 7E, 7E, 7E, 7E, 7E, 7E, 7E, 7E, 7E,
7E, 7E, 7E, 7%, 7E, 7E, JE, 7E, 7E, 7R, 7E,
7E, 7E, 7E, 7%, 7E, 7E, 7E, 7E, 7E, 7E, 7E,
7E, 7E, 78, 78, 7E, 7E, 7E, 7E, 78, 7%, 7E,
78, 7E, 7E, 7R, 7E, 7E, 7E, 7E, 78, 7%, 7E,
7E, 00, 00, 00, 00, 00, 00, 00, 00, 00, 0C,
00, 00, 0O, 0O, 0C, 00, 00, 00, 00, 00, 00,
00, 00, 00, 00, 00, 00, 00, 00, 00, 0C, 0O,
00, 00, 00, 00, 00, 0C, 00, 00, CO, 0C, 00,
0c, 0C, 00, 00, 00, 00, 00, 00, 0O, 0O, 00,
6o, 00, 00, 0C, 0O, 00, 00, 00, 00, 0O, 00,
00, 00, 00, 0G, 06D, 00, 00, O, 00, GO, 0O,
00, 00, 00, 0C, GO, 00, CO, 0D, 0O, GO, O,
00, 00, 00, 0C, GO, 00, CO, 00, 00, 00, 00,
08, 00, ©CG, 0C, G0, G0, GO, 0D, 00, 00

BD&-3
01001100

DDS-4
00000010

DDS-6

FOX e
The industry-standard FOX patiern is used in data communica-
tions applications. The ASCII translation of the patiern is the
"Quick brown fox..." sentence. The pattern is frame aligned to
ensure proper ASCII translation of the bits. it is recommended
that the patiern be sent with framed signals, otherwise, ASCI|
translation is not possibie. Here is the pattern;
2A, 12, AZ, 04, BA, BRA, 92, (2, D2, 04, 42z,
4R, F2, BA, 72, 04, 62, F2, 1A, 04, 52, AR,
B2, UOA, CA, 04, F2, 6A, A2, 4A, 04, 2A, 12,
A2, 04, 32, 82, BA, 9A, 04, 22, F2, E2, 04,
8C, 4¢C, CC, 2C, AC, 6C, EC, 1€, 39C, 0C, BO,
50
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2.4.2 User Patterns

Sending a User Pattern
1) Choose SEND TEST PATTERN from the main menu.

2) Cursor over to the USER item and press ENTER. The test set
will present the list of USER patterns to you. Use the Down
Arrow Key to move the cursor to the desired patiern. Then,
press ENTER fo send the pattern. Alternatively, you may first
create a new pattern to send, edit an existing pattern, ordelete
a pattern.

Viewing a User Test Patiern.

1) Inthe SEND TEST PATTERN menu, move your cursor to the
USER itemand press ENTER. This moves you into the USER
TESTPATTERN screen.

2} Move your cursor down to the desired test patiern and press
VIEW (F1).

3) You will see your selected pattern on the screen. When you are
finished viewing, press ESCAPE to return to the USER TEST
PATTERN menu.

Programming User-Defined Patterns
To program a user test patiern, follow this procedure:

1}Inthe SEND TEST PATTERN menu, move yourcursorio USER
and press ENTER.

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

3) Choose toggle (F3}. The letter A will begin to flash on and off
in the alphabet grid. Use the arrow keys tc move the flashing
indicator to the desired letter. Choose SELECT (F4). You will
see the letter appear next to the LABEL item. Continue in this
fashion until your fabel is spelied out.

4) Choose toggle (F3) to move out of the alphabet grid and back
o the LABEL item.
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Press the Down Arrow key to move to the FORMAT item.
Choose BINARY (F1) or HEX (F2).

Press the Down Arrow key to move to the pattern entry
area. Press the SHIFT-lock key. Enter up fo 2048 binary
characters or 512 hexadecimal characters to make up the
desired pattern.

5) When you are finished entering the pattern, press the ENTER
key to store it. Your new code will be displayed for you.

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

1) This procedure assumes you are starting from step 3 of the
Programn a User Test Pattern procedure while you are in the
alphabet grid. A |letter within the grid should be flashing on and
off. ‘

2) Choose toggle (F3) to move out of the alphabet grid and back
fothe LABEL item. Press the Left Arrow key until the cursor is
over the incorrect letter or number.

3) Press DELETE {F2) to remove the desired letter or number.
Repeat this as necessary.

4) When all of the incorrect characters have been removed, move
the cursor to the right of the last character. If the LABEL is now
correct, press ENTER and you are done.

If you need to add some more letters to the label, choose
toggle (F3) to return to alphabet grid with the flashing letter.
Cursor over to the desired letter and press SELECT (F4).
Repeat this until the LABEL is complete, You can now press
ENTERorecord the new LABEL and returmiothe USERTEST
PATTERN screen. Or if you prefer, you can press toggie (F3)
toreturnto the LABEL line and continue enter ing or editing the
pattern.
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Correcting a Mistake in the Pattern While Entering the

Pattern

To correct a mistake made while entering the pattern, use this
procedure:

1} This procedure assurmes you are stariing from step 4 of the
Program a User Test Pattern procedure.

2) While entering the 1s and Os, you notice an incorrect digit.
Press the SHIFT to remove the SHIFT indicator in the screen.
Cursor back to the incorrect digit and press the SHIFT key to
display the SHIFT indicator,

3; Enter the correct digit. Press the SHIFT key to remove the
SHIFT indicator. Cursorto the end of the line. Pressthe SHIFT
key againtodispiay the SHIFT indicator. Enterinthe restof the
digits.

4) Press ENTER to store the pattern.

Editing a User Test Patfern Label

Use this procedure to edit the label of a test patiern that you have

created:

1) Fromthe SEND TEST PATTERN menu, move the cursor down
to the USER item and press ENTER. This moves you into the
USERTESTPATTERN screen.

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

3) Edit the code's labei using the "Correcting a Mistake..."
grocedure,

Deleting a User Test Pattern
Use this procedure to delete a user test pattern that you no longer
want:

1) Fromthe SEND TEST PATTERN menu, move the cursor down
to the USER item and press ENTER. This moves you into the
USERTESTPATTERN screen.

2) Move your cursor o the test pattern that you want to delete and
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select DELETE (F3). The pattern is defeted and you ars
finished. Press ESCAPE to return to the main menu.

2.5 Using the BASIC MEASUREMENTS menu
To perform a basic measurement use this procedure:

1) Select BASIC MEASUREMENTS from the main menu.
2} View the rasults on the.summary screen.

3) ¥ necessary, choose PAGE-DN {F2) to ses the other measure-
ment resuits availabie,

4) Press ESCAPE when you are finished.

Figure 3—17 shows a typical BASIC MEASUREMENTS sum-

mary screen.
17:31:55
BT- 000:00:18 RT- CONTINCG
FRM-S5F-D4 COD-AMI  CNFG-TERM
RCV-QRS XMT-0ORE
RESULTS - SUMMARY
BEvV - 1 RATE - 3.4e-08
21T - 1 RATE - 3.4e-08
FBE - 0 ILpp - -0.3 4B
CRC - N/A FREQ -~ 1544000
BES - 1 $T8 - 05.282
SES - ¢ FEES - 00.000
FE¥FS- 138 A8 - 100
UAS - 0 FUAS - O
PAGE-UP PAGE-DN RESTART mere

Figure 3-17 Basic Measurements

Several functions are availabie while the measurement is in
progress:

PAGE-UP, PAGE-DN
PAGE-UP and PAGE-DOWN allow you to view the pages of
measurement resuits, bach page has a iitle of the form RE-
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SULTS-NNNNNNN where the NNNNNNN can be SUMMARY,
LOGICAL, SIGNAL, and so on.

RESTART

Pressing the RESTART (F3) key restarts the test. This function is
useful if some undesired occurrence has made the gurrent test
invalid. In AUTO mode, pressing RESTART alsc allows the test
set to resynch con the patiern, framing, and line coding.

HOLDSCR/CONTINU

HOLDSCR freezes all of the measurement counts sothatthey can
be easily abserved. The measurement still is going on, but all the
counts are only updated in memory so that the user can see what
the previous counts were. Once the user is finished inspecting
the frozen counts, the CONTINUe (F4) key is pressed and ali the
counts will immadiately update to their current values.

Several different items are displayed on the BASIC MEA-
SUREMENTS screen as shown in Figure 3-17. For expianations
of all of the individual measurements, refer to the measurement
definitions in Section 5. In addition ic the measurements, the
following items are displayad on all measurement screens:

Time of day
Time of day is displayed in ihe upper right-hand corner.

ET
The Elapsed Time is the time that has passed since the tesi was
either started or restarted.

E‘.Tﬂ"

The Remaining Time is the time that is left before the test is
completed. The factory default condition is that the test will run
continuously until you stop it. For this reason, CONTINU is
normally displayed in this field. However, in the OTHER FEA-
TURES, TESTPARAMETERS, MEASUREMENT CRITERIA, MEAS
DURATION item, you may specify an exact amount of time such
as 15 minutes, 1 hour, or even 9989 hours. In this case, the
Remaining Time will count down to zero during the measurement.
When the time reaches zero, the measurement will be {erminated
anc the resuits will be displayed.
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FRM
The transmitted FRaMing pattern is displayed here.

CoD
The transmitied line CODe is displayed here.

CNFG
The access CoNFiGuration (MODE from the LINE INTERFACE
meny) is displayed here.

RCV

The ReCeiVed test pattern is displayed here. If the patiern is lost
during the course of the measurement, the set will display NO
SYNC. If no pattern can be found then the test set will display
LIVE. LIVE means that the signal is probably live customer traffic.

XMT
The set displays the pattern it is TRANSMiTting.

2.5.1 Measurement Definitions and Usage
Available Time versus Unavailable Time

Measuremant results such ag AS, BPV, BFV RATE, BIT, BIT
RATE, FBE, CRC, ES, %ES, SES, %SES, %EFS are dependent
upon the count of "available” seconds during a test. These
measurement results are counted only during “available” time. A
signal is considered available until the onset of 10 consecutive
Severely Errored Seconds or upon a loss of signal. When either
of these two conditions cccur, the remaining time is considered
“unavailable".

When the service becomes unavailable, if you create an
unavailable second by puiling out the receive bantam plug, you
will notice that the unavailable seconds continue o be counted
for 10 full seconds after you put the piug back in. Then, after the
10th second, the available seconds jump by 10 and the unavail-
able seconds decrease by 10. From that point on, available
seconds are counted.

Note that while unavailable seconds are being counted, other
measurement counts such as AS, BPV, BPV RATE, BIT, BIT
RATE, FBE, CRC, ES, %ES, SES, %SES, %EFS are stopped.
These counis are resumed once unavailable seconds are no

3.52 SunSet T1 pVersion 5.06

www.valuetronics.com




longer being counted.

Note aiso that it may take the test set one to three seconds to
gain frame synch, pattern synch, coding synch, and to stop
declaring any severe errors when a signal transitions from an
uriavailable state to an avaitable state. If you want to know the
exact number of seconds that contained a Loss of Signal condi-
tion, see LOSS in RESULTS - SIGNAL,

RESULTS - SUMMARY Screen

The result summary screen presenis the most significant
measurement results. The screen contains measurement daia
related to specific iypes of impairments like bipolar violations, bit
errors, framing bit errors, and CRC-6 block errors. It also reporis
overail service performance measures such as errored saconds
and percent errored seconds.

All measuremenis have a count displayed on the left hand
side and the corresponding rate or percent displayed on the right
hand side. For insiance, BPV is displayed on the left hand side of
the top line, and RATE is displayed on the right hand side of the
top line. BPV is the count of bipolar violations, and RATE is the
bipolar violation error rate.

BPV
This is a count of the number of BiPoiar Violations that have
occurred since the beginning of the test.

Usage: This measurement detects problems with the line that
the set is attached to. The problem is a local one, bacause any
multipiexers, radio or fiber transmission links, switches, digital
cross-connects, or other iine-terminating devices will strip bipo-
lar violations as the signal passes through it. Bipolar violations
only pass ihrough copper and regenerative repeaters. This
measurement is also useful where the framing or data being
fransmitted is unknown. Finally, many telephone companies use
a given number of BPV counts as the maximum acceptable fora
span.

BPVRATE
This is the average BiPolar Vialation error rate since the beginning
of the
test.

Usage: The rate is sometimes used instead of a count whan
the measurernent is conducied for a longer period. 10° s a typical
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maintenance limii for voice transmission and 10® is a common
acceptance limit for voice transmission. Many data customers
require 109 or belier.

BIT

Thisis a count of the number of bit errors that have occurred since
the beginning of the test. This measurement is reported as N/A
when the test set is not synchronized on a known recsived
patiern.

Usage: The usage of this is similar to the BPV with the following
differences. First, the test set is measuring a known pattern.
Hence, the measurement covers transmission petformance over
the entire service, not just the local span or section. As a result,
this is the preferred measurement for out-of-service testing and
service acceptance tests. The measurement is often performead
in conjunction with a loopback device at the far end.

B8ITRATE

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

Usage: The rate is sometimes used instead of a count when
the measurement is conducted for a longer period, 10% is a
typical maintenance limit for voice transmission and 10°% is a
common acceptance limit for data transmission. Many data
customers require 10° or betier.

FBE

This is a count of the number of Framing Bit Errors thal have
occurred since the peginning of the test. This measurement is A
reported as N/A whenthe test set is not synchronized on a known
framing pattern within the received signal.

Usage: This measurement is often used for in-service testing
on SF-D4 or ESF circuits where the customer is fransmitting an
unknown data siream. The advantage of the measurement is that
the framing stays intact as it passes through various network
elements (fractional T1 circuiis excepted), hence it depicts the
overall transmission guality from the far end of the circuit to the
test set. One problem with the measurement is that it only
measures one ouf of every 183 bits, and so only gives a sampling
of the true transmission performance. The other problem with the
monitor measurement is that it can't measure the gquality of
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transmissionon the outgoing directions fromthe test setto the end
of the circuit. It can enly measure the guality on the two incoming
directions of transmission.

Lpp

FPeak-to-peak LeVel is the peak-to-peak leve! of negative and
positive pulses being received by the test set. This measurement
is oniy reported when the signal is plugged into the FACILITY
RCV jack. LINE INTERFACE access MODESs which give & valid
measuremeant for this signat include TERM, DSX-MON, BRIDGE,
LOOP, MON-LP, BRDG-LP, SPLT-F, SPLT-B, THRU-B, and LOOP-
F. Measurements are displayed in decibels (dB} variance from
DSXievel (3.0V).

Usage: This measurement is used to make sure the signal has
the proper level. For instance, at a DSX, the lavel should be 0 dB
atthe outjack, and about -20 dB af the MION iack. Atthe customer
premises, the received signal should be no lower than -15 dB,
and the transmit signal shouid be about 0 dB. At a repeater, the
input signals should be between -7.5 and -35 dB, and the output
signals shouid be about 0 dB.

CRC

This is & count of the number of CRC-6 errors that have occurred
since the beginning of the test. This measurement is reporiad as
N/A when the test set is not synchronized on a received ESF
signal.

Usage: This measurement is a valuabie complement to the
BPV measurement. BPVs identify errored in-gservice transmission
in the locai part of the T1 path, and CRCs identify errored in-
service transmission on the entire path from the crigination point
to the test set. If the number of BPV errors is aboutthe same ora
little bit less than the CRC errors, then you have a problem on the
local span. However, if there are no BPV errors but many CRC
errors, then your probiem is on the other side of muitipiexers or
other line-terminating equipment.

Note that for an in-service test, both CRCs and BPVs only give
information about errors on the incoming signal directions but do
not give information about errors on the outgoing signals. To fuily
test the line with these measurements, you must take it out of
service and operate a lcopback at the far end,
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FREQ

FREQuency is the frequency of the signal as measured against
the frequency of the REF CLOCK specified in the LINE INTER-
FACE menu. The reference clock is assumed to be a perfectly
accurate 1,544,000 Hz frequency source. This measurement is
only as valid as the reference clock used. The INTERN reference
clock of the set has stratum 3 accuracy. Frequency measure-
ments are not vaiid for a iocopback measurement, The frequency
measurement is never valid when LOOP timing is selected - this
is because it is meaningless to use the frequency of the received
signal in order to measure the frequency of the received signal.
See sections 5.4.6 and 6.7 for additional application information.

ES
This is a count of the number of Errored Seconds that have
occurred since the beginning of the test. An errored second is
any second with at least one BPV, bit error, FBE, or CRC-6 error.
An errored second is not counted during an unavailable second.

Usage: errored seconds are a key tariff parameter for T1
services. Acceptance limits are often given for & number of
errored seconds in a 5 minute, 15 minute, or 24-hour period. 7
errored seconds in 5 minutes and 20 errored seconds in 15
mirutes are common acceptance fimits, and 80 errored seconds
in & minutes is a common immediate action limit. Some organiza-
tions accept no errors on a turn-up test.

The measurement is aftractive because it fakes out the effects
of burstiness on service performance and because it measures
the quality of service as the user aciually sees it.

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

Usage: This is used as atariffed performance parameter, It is
used over longer periods of time such as a day, week or year.
Common requirernents are that errored seconds be less than 5%.
Some customers expect performance at iess than 0.5%.

SES

This is a count of the number of Severely Errored Seconds that
have occurred since the beginning of the test. A severely errored
second is a second with a 10® error rate, where error rate is
measured off of bit errors, BPV errors, framing bit errors, and
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CRC-6 errors. An out of frame will aiso generate a severely
errored second. A severely errored second is not counted during
an unavailable second.

Usage: This measurement is sometimes used in combination
with errored seconds to describe overall in-service transmission
performance. Duting a severely errored second, the customer is
likely to be experiencing troubie with the service but may still be
able to use the service, especially for PCM voice transmission.

FSES
This is the perceniage of Severely Errored Seconds since the
beginning of the test.

Usage: This parameter is used over longer periods of time to
give a uniform measure of the quality of service.

%EFS
This is & count of percentage of Error Free Seconds since the
beginning of the test. An error free second has no errors at ail,
Usage: This parameter is most often used for T1 services.
Data customers typically expect this number to be anywhere
from 95% to 99.5% or higher. %EFS and %AS are probably the
two most significant parameters in gauging the quality of T1
service deliverec to the end user.

%AS

This is the percentage of Available Seconds since the beginning
of the test. An available second is any error-free, errored, or
severely errored second.

Usage: This parameter can be used to distinguish between
when the service is working ang when it is not working. A tariff
guarantee of 3 hours per year maximum service outage works out
to 89.87% available seconds.

UAS
Thisis a count of all the UnAvailable Seconds since the beginning
of the test. Note that a T1 service is not available during an UAS.
An unavailable second is any second with a loss of signal, loss
of frame, loss of pattern, or alarm indication signal. Unavailable
seconds are also counted at the onset of 10 consecutive severely
errored seconds. Once an unavailable second has bean de-
clared, the following seconds continue to be counted as unavail-
able uniil the service is dsciared to be available again. Service
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becomes available at the onset of 10 consecutive availzable non-
severely errored seconds.

Usage: Unavaitabie seconds are usually not permitted in any
number in & 15 minute or 1-hour test. Telephone companies
typically guarantee something like 3 hours maximum outage time
per year on a T1 service.

FoUAS
This is the percentage of unavailable seconds that have occurred
since the beginning of the test.

Usage: Refer to the usage of UAS. %UAS has the advantage
over UAS in that it allows the comparison of measurement resuits
over different time periods. A service guarantee of 3 hours per
year maximum outage time works out 1o about 0.03% UAS.

RESULTS - LINE Screen

The RESULTS - LINE screen measurements are calculated
from bipolar viclation oeceurrences.

Usage: Refer to the discussion of usage under the BPV
measlrementinihe summary screen. This will explain where BPY
measuremenis are most useful. Also refer to the ES, SES, UAS,
and AS usage notes for additional information that is relevant to
the usage of the various parameters in the RESULTS - LINE
screen.

You may want to use this screen if you have an unframed
signal and you are performing an in-service test.

BPV
This is a count of the number of BiPolar Violations that have
occurred since the beginning of the test. | is the same count
referred to on the summary screen,

Usage: Refer to the discussion of usage under the BPV
measurement in the summary screen.

BPVBER

This isthe recent Bipolar violation Error Rate measured during the
previous AVERAGING INTERVAL. The averaginginterval is set in
the MEASUREMENT CRITERIA screen. The factory-defaultaver-
aging interval is 10 seconds. Thus BPVY BER would normaily be
the bit error rate over the last 10 seconds. This measurement
updates once every 10 seconds, or to the averaging interval that
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you specify in OTHER FEATURES, TEST PARAMETERS, MEA-
SUREMENT CRITERIA, AVG INTERVAL.

Usage: Refer o the discussion of usage under the BPV BER
measurement in the summary screen. Alsc, a measure of the
current rate is usefui in case you are conducting a long-term
measurament. In this case, a single period of high errors can
skew the average error rate guite high. It is then useful to know if
the errors are still occurring, something that the BFV BER can tell
you.

BPVAVBER
This is the AVerage bipotar violation Bit Error Rate since the
beginning of the test.

BPVES

BPVY Errored Seconds is the count of seconds with at least one
hipoiar violation since the beginning of the test. BPV ESs are not
counted during BPV UASs.

BPYV%ES
This is the percentage of BPV ESs that has occurred since the
beginning of the test. BPV %ES is not counted during BPV UASs,

BPVSES

BPV Severely Errored Seconds is the count of seconds with at
least a4 10 bipolar violation error rate since the beginning of the
test. BPV SESs are not counted during BPV UASs.

BPV%SES

This is the percentage of BPV SESs that has occurred since the
beginning of the test. BPV %SES are not counted during BPV
UASs.

BPVAS

This is the number of available seconds that has occurred since
the beginning of the test. An BPV AS is any second that is not a
BPVUAS.

BPV%AS
This is the percentage of available BPV seconds that has oc-
curred since the beginning of the test.
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BPV UAS

This is the count of bipolar viclation UnAvailable Seconds since
the beginning of the test. BPV UASs are counted if there is a loss
of signal. They are also counted at the onset of 10 consecutive
BPV 8E8s. BPV UAS continue to be counted until the onssat of 10
consecutive avalilable non-SESs.

BPV%UAS
Thisis the percentage of BPV UASs that has occurred since the
beginning of the test.

BPVDGRM

This is the number of BPV DeGRaded Minutes since the begin-
ning of the test. A BPV DGRM is 60 consecutive non-severely
errored seconds during which at least 96 BPVs occurred on a
24x64 kbps circuit.

BPV%DGRM
This is the percentage of BPV DGRMs that has occurred since the
beginning of the test. BPV %DGRM s are not counted during BPV
UASs and SESs,

RESULTS - SIGNAL Screen

The RESULTS - SIGNAL screen presents all those measure-
ments that are based on the actual T1 signal itself,

Usage: You shouid use this screen if you are interested in the
signalitself. Several of the measurements are useful in just about
any application.

Signal AS
Signal Available Seconds is the number of seconds during which
signal was not lost.

Usage: This measurement is not commonly used.

Signal UAS

Signa! UnAvailable Seconds is the number of seconds during

which signal was lost. Signal is lost during an LOS condition.
Usage: This measurement is not commonly used.

Signal LOSS
SignaiLoss of Signal Seconds is a count of the number of seconds

2-60 SunSet T1 p Version 5.06

www.valuetronics.com




for which signat has been lost during the test,

Usage: This measurement can provide you with clues as to
the nature of an out-of-service condition, For instancs, a break in
the line will cause a ioss of signai for the test set if there are noling
terminating elements in between the break and the set. However,
it there is a line terminating element, then the same break in the
line will cause an AISS.

Signal LDNS
Signal Low DeNsity Seconds is a count of the number of seconds
when the average ones density was less than 12.5%.

Usage: This measurement can give you clues as to whether
the customer is transmitting iliegal strings of data or whether
B8ZS encoding equipment is working properly. For instance, if
the line code is set up to be BBZS in the test set, but you are
getting LDNS counts, then a fransmitter is not correctly sending
the BBZS code to you. Or, if you have an AMI line and you get
excessive LDNS counts, # will tell you that the customer is
sending an unusual signal and perhaps that customer shouid be
switched to a B8ZS line.

EXZS

EXcess Zero Seconds is & count of the number of seconds in
which excessively long strings of zeroes were detected. For AMI
coding, this is 16 or more consecutive zeroes, for B8ZS this is 8
or mare consecufive zerces. This measurement is different than
LDNS in that it looks forindividual strings of zeroes rather than an
average ones density over a large number of bits.

Usage: Refer to the usage for LIINS.,

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

Usage: This measurement can provide you with clues as to
the nature of an out-of-service condition. For instance, a break in
the line will cause a loss of signal for the test set if there are no line
terminating elements in between the break and the set. However,
if there is a line terminating element, then the same break in the
line will cause an AISS,

Signal %AS
Signal percent Avaitable Seconds is the percentage of seconds
during which LOS did not occur since the beginning of the test.
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Usage: This is a very quick way to see what percentage of the
fime there was a signal on the line

Signal %UAS
Signal percent UnAvailable Seconds is the percentage of sec-
onos during which LOS was detected since the beginning of the
test.

Usage: This is a very quick way to see what percentage of the
time there was no signal on the line,

+LVL

Postiive LeVel is the level of positive pulses being received by
the test set. This measurement is only reported when the signal
being measured is plugged into the Facility Receive jack. Line
Interface access MODESs which give a valid measurement for this
signal include TERM, DSX-MON, BRIDGE, LOOP, MON-LP,
BRDG-LP, SPLT-F, SPLT-B, THRU-B, and LOOP-F. Measure-
ments are displayed in both Volts (V) and decibels variance from
DSX level {(dB).

Usage: The +LVL and -LVL measurements are useful for
finding faults with the last repeater or transmitter that is generat-
ing the signal to the test set. If the value of the positive pulse is
more than 1 dB different than the value of the negative pulse, you
may have a problem. The level at a DSX shoutld be about 3 volts,
The level at a repeater should be between -10 dB and -35 dB.

LWL

Negative L.eVel is the level of negative puises being received by
the test set. This measurement is only reported when the signal
being measured is plugged into the Facility Receive jack. Line
Interface access MODEs which give a valid measurement for this
signalinciude TERM, DSX-MON, BRIDGE, MON-LP, BRDG-LP,
SPLT-F, SPLT-B, THRU-B, and LOOP-F. Measuremenis are dis-
played in both Volts (V) and decibeis variance from DSX level
{(dB),

Usage: The +LVL and -LVL measurements are useful for
finding faults with the last repeater or transmitter that is generat-
ing the signalto the test set. If one value is different from the other
by mors than 1 dB, you may have a problem. The evel at 3
repeater should be between -10 dB and -35 dB.
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Lpp
Peak-to-peak Level is the peak-to-peak level of negative and
positive pulses being received by the test set. This measurement
is only reported when the signa! being measured is plugged into
the Facility Receive jack. Line Interface access MODEs which
give a valid measurament for this signal include TERM, DSX-
MON, SPLT-F, SPLT-B, THRU-B, and LOOP-F. Measurements
are displayed in both Volts (V) and decibels variance from DSX
fevel (dB).

Usage: The Lpp measurament saves you the time of adding
up the +LVL and -LVL vaiues tc calculate your own Lpp.

FREQ
FREQuency is the frequency of the signal as measured against
the frequency of the reference REF CLOCK specified inthe LINE
INTERFACE menu. The reference clock is assumed to be a
perfectly accurate 1,544,000 Hz frequency source. This mea-
surement is always valid if an EXTERN REF CLOCK is selected
and plugged in.

However, if INTERN REF CLOCK is selected, it is not valid for
a loopback measurement. It is never valid when LOOP REF
CLOCK is selected. This is because it is meaningless to use the
frequency of the received signal in order to measure the fre-
quency of the received signal.

Usage: See Sections 5.4.8 for more information.

SMPX
SiMPieX current is the simplex DC current flowing from the
FACILITY TX jacktothe FACILITY RX jack. Line interface access
MODEs which give & valid measurement for this signal inciude
TERMand SPLT-F.

Usage: Use this measurement io verify that you have proper
simplex current flowing ona T1 span. The result shoutd generally
be 60 mA.

WARNING: Unplug the set immediately if the current measure-
ment is over 150 mA, as this may damage the simpiex current
measuring circuii
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RESULTS - FRAME Screen

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

Usage: The RESULTS-FRAME screen is pariicularly useful for
D4 signals where CRC-6 errors are not available. Individual
measurements also have usefuiness as indicated beiow:

FBE
This is the count of Framing Bit Errors that have occurred since
the beginning of the test.

Usage: This measurement is often used for in-service testing
on 8F-D4 circuits where the customer is transmitting an unknown
data stream. The advantage of the measurement is that the
framing stays intact as it passes through various network ele-
ments (fractional T1 circuits excepted), hence it depicts the
overall transmission guality from the far end of the circuit to the
test set. One problem with the measurement is that it only
measures one out of every 193 bits, and so only gives a sampiing
of the true transmission performance. The other problem with the
measurement is that it can't measure the quality of transmission
on the two outgoing directions of transmission. 1t can only
measure the guality an the two incoming directions of transmis-
sion.

FSLIP

This is the count of Frame SLIPs that have occurred since the
beginning of the test. A frame slip is said to have occurred each
time the phase of the line under test has deviated from the phase
of the reference clock by 193 bits.

Usage: FELIPs are useful for finding frequency synchroniza-
tion problems in the network. Freguency synchronization can be
the source of problems for channelized HiCap services that carry
data and face a switch or 1x0 digital cross-connect system. See
saction 8.7 for a measurement procedure.

FBER
This is the Framing Bit Error Rate measured since the beginning
of the test.
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Usage: See the discussion For BE. The rate is a nice way of
summarizing the information in & way that is independent of the
actual measurement period.

AFBER

This is the Framing Bit Error Rate measured during the previous
AVERAGING INTERVAL. The averaging interval is set in the
OTHERFEATURES, TEST PARAMETERS, MEASUREMENT CRI-
TERIA, AVGINTERVAL menuitem, The factory-defautt averaging
intervai is 10 seconds. Thus AFBER wouid normally be the
framing bit error rate over the last 10 seconds.

Usage: This measurement is useful for sesing if the circuit
recently had major error problems. However, the limitation of the
measurement isthata 10 second averaging interval is so short for
this measurement that it is not very useful for finding error rates
below 10

QOFS

This is the count of Qut-Of-Frame seconds that have occurred
since the beginning of the tesi. Note that the conditions for out-
of-frame may e adjusiedinthe MEASUREMENT PARAMETERs
screen. An out-of-frame condition occurs when either 2-in-4 or 2-
in-& framing bits have been in error.

OOFS start counting when an out-of-frame condition oceurs.
OOFS continue incrementing untif framing has been reestab-
lishad, or until 3 conseacutive secands have been OOFS. in this
case, LOF is declared, OOFS is decremented by 3, and LOFS is
incremented by 3.

Once an out-of-frame condition ccours, the test set begins
searching for a new framing position. The out-of-frame condition
ends when framing has been reestablished. If the framing re-
mains in the original position, then no further action takes place.
It the framing moves {o a new position, then a Change of Frame
Alignment [COFA} is declared.

Usage: A iarge count of OOFS is an indication of significant T
transmission problems.

COFA

This is the count of Changes of Frame Alignment that have
occurred since the beginning of the test. See the previous
explanation for the conditions that resuit in the declaration of a
change of frame alignment.
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YELS

This is the count of YELiow alarm Seconds since the beginning of
the test. A yellow alarm takes different forms depending on the
framing of the signal. For an SF signal, the yeliow alarm is signified
by & zero in bit 2 for all channels. For an ESF signal, the yeliow
alarm is 000000001 1111111 in the facility data link.

The T1 path terminating device will send a yellow alarm on its
outgoing signal in response to loss of frame on its incoming
signal. Thus, the yellow alarm signifies that the other side of the
T1 line has failed somewnere before the end of the circuit.

Usage: Yeilow alarm is the only end-ic-end service indicator
that is available for in-service testing on D4, SLC-96, and some
ESF circuits. It is used to sectionalize a fauit in this way. if the
signal on side A reaches the fest set without error, but the signal
on side B shows a yellow alarm, then side A must be failing
somewhere downstream from the test set,

LOFS

This is the count of Loss Of Frame Seconds since the beginning
of the test. A loss of frame second occurs at the onset of 3
consecutive OOFSs. LOFS are counted uniii the onset of 10
consecutive non-SESs,

Usage: This measurement is most ofian used on extendsd
tests where sporadic intermittency problems are experienced.
FRAMEES
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 that have
occurred since the beginning of the test, after removing unavail-
able time.

FRAMESES

A frame Severely Errored Second is a second in which 4 or more
frame errors have occurred, or during which at ieast one out-of-
frame has occurred. A frame severely errored second is not
counted during a frame unavailable second, after removing
uravailable time.
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FRAME%SES
This is the percentage of frame Severely Errored Seconds since
the beginning of the test, after removing unavailable time.

FRAMEAS

This is a count of the frame Available Seconds since the begin-
ning of the test. A frame available second is any frame error-free
second, frame errored second, or frame severely errored sac-
ond.

FRAME %AS
This is the percentage of frame Avallable Seconds since the
beginning of the test.

FRAMEUAS

Aframe UnAvailable Second occurs at the onset of 3 consecutive
OOFS8s or 10 consecutive SESs. Frame unavzilable seconds
continue 1o be counted until the onset of 10 consecutive frame
error-free seconds or frame errorad seconds.

FRAME %UAS
This is the percentage of frame UnAvajiable Seconds since the
beginning of the test.

RESULTS - ESF CRC-6 Screen

The RESULTS - ESF CRC-6 screen shows all the results that
are derived from the CRC-6 (Cyclic Redundancy Check code - B)
bits within the ESF signal. These results are only reported with an
ESF signal.

Usage: Users will generally use the RESULTS-SUMMARY
screen measurements instead of referring to the CRC-6 scraen.
However, certain lab applications make use of these resulis.
Also, if there is a desire to see which kind of measurement
primitive resuited in an errored second or other summarized
measurement, this screen can give additionai background infor-
mation.

CRC

This is a couni of the CRC-8 block errors that have ocourred since
the beginning of the test. Each CRC-6 block error indicates that
there is al least 1 bit error within an extended super frame. An
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extended super frame consists of 24 frames of 193 bits each.

CER

The CER, or CRC-6 block Error Rate, is the rate at which CRC-
6 block errors occurrad during the previous AVERAGING INTER-
VAL, The averaging interval is setinthe MEASUREMENT CRITE-
RIA screen. The factory-default averaging interval is 10 seconds.
Thus CER would normally be the CRC-6 block error rate over the
last 10 seconds.

Note that a biock error rate is not the same thing as a bit error
rate. The two measures are roughly related fo each other. For
instance, a bit error rate of 1 x 10-° would corraspond roughly to
a block error rate of 2 x 10%, assuming a burstiness average of
2 errors per error burst. When monitoring a five ESF signal, it will
not be possible to directly measure the bit error rate, so CER is
used as a substitute measurement,

AVCER
This is the AVerage CRC-6 Error Rate since the beginning of the
test.

CRC-6ES

This is a count of seconds with at least one CRC-6 since the
beginning of the test. A CRC-6 errored second is not counted
during a CRC-6 unavaitable second.

CRC-6%ES

This is the percentage of CRC-6 Errored Seconds since the
beginning of the test.

CRC-6SES

CRC-6 Severely Errored Seconds is a count of the seconds with
atteast 320 CRC-6 errors since the beginning of the test. A CRC-
6 severely errored second is not counted during a CRC-6
unavailable second.

CRC-6%SES
This is the percentage of CRC-6 Severely Errored Seconds since
the beginning of the test.

CRC-8AS
CRC-6 Available Seconds is a count of the CRC-6 errorfree
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seconds, CRC-8 errored seconds, and CRC-6 severely errorad
seconds since the beginning of the test.

CRC-69%AS
This is the percentage of CRC-6 Available Seconds since the
beginning of the test.

CRC-8 UAS

This is a count of the CRC-6 UnAvailable Seconds since the
beginning of the tesl. Also, CRC-6 unavailable seconds are
counted at the onset of 10 consecutive CRC-6 severely errored
seconds or immediately on LOF or LOS. CRC-6 UAS continue to
he counted until the onset of 10 CRC-6 error-free or CRC-6
errored seconds.

CRC-6%UAS
This is the perceniage of CRC-6 UnAvailable Seconds since the
beginning of the test.

RESULTS - LOGICAL Screen

The RESULTS - LOGICAL screen reports all the parameters
that are measured from & known test patiern. These resulis are
only reported if the test set is synchronized on a known test
pattern.

Usage: most users will only refer to the bit error rate and bit
error count offered on the RESULTS-SUMMARY screen. How-
ever, the bit slip measurement offered on this screen is a useful
masans of detecting this unusual circuit impalrment.

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

BTSLP
This is a count of the BiT SLiPs that have cccurred since the
beginning of the test. A bit slip is said to occur when the
synchronized pattern either loses a bit or has an extra bit stuffed
into it.

Usage: The bit slip can be useful for finding frequency stip
problems thai are symptomized by a network element that
pericdically drops or siuffs a bit.

Ch.3 Memus 3-69

www.valuetronics.com




BER

Thisis the Bit Error Rate during the last AVERAGING INTERVAL.
The averaging interval is set up within the MEASUREMENT
PARAMETERS screen. The factory-default averaging interval is
10 seconds.

AVBER
This is the AVerage Bit Error Rate since the beginning of the test.

BITES

This is a count of the bit Errored Seconds that have occurred
since the beginning of the test. A bit errored second is & second
with at least 1 bit error. Bit errored seconds are not counted
during bit unavailable seconds.

BIT%ES
Thisis the percentage of BIT Errored Seconds that have occurred
since the beginning of the test.

BITSES

This is a count of the bit Severely Errored Seconds that have
occurred since the beginning of the test. A bit severely errored
second is a second with at least 1,544 bit errors (10°¢ error rate.
Bit severely errored seconds are not counted during bit unavail-
abte seconds.

BIT %SES
This is the percentage of the bit Severely Errored Seconds that
have occurred since the beginning of the test.

BITAS

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

BIT %AS
This is the percentage of bit Available Seconds since the begin-
ning of the test.

BITUAS
This is a count of the bit UnAvailable Seconds since the begin-
ning of the test. A bit unavailable second is a second during which
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the test pattern has lost synchronization, Bit unavailabie seconds
are atso counted at the onset of 10 consecutive bit severely
errored seconds. Bit unavailable seconds continue o be counted
until the onset of 10 bit non-severely errored seconds.

BIT %UAS
This is the percentage of bif UnAvaliable Seconds since the
beginning of the test.

BITDGRM
This is a count of the bit DeGRaded Minutes that have oceurred
since the beginning of the test. A bit degraded minute is 80 non-
severely errcred seconds during which a total of at least 92 errors
occurred on a 24x64 kbps circuit.

Usage: This measurement may be called out in service
applications governed by ITU-T G.821 specifications.

BIT2DERM
This is the percentage of bit DeGRadad Minutes that have
occurred since the beginning of the test.

SYLS

This is a count of the number SYnchronization Lost Seconds
since the beginning of the fest. Note that the criteria for patiemn
synchronization is set in the MEASUREMENT PARAMETERS
screen.

%SYLS
This is the percentage of SYnchronization Lost Seconds since the
beginning of the test,

RESULTS - FREQUENCY Screen

The RESULTS - FREQUENCY screen shows relevant fre-
guency and frame slip information. The screen shows a bar graph
which indicates how fast the signat is slipping in relation to the
LINE INTERFACE REFERENCE CLOCK. Note that the bar graph
slips most rapidiy at the center position and then gradually siows
down as the length of the bar increases. A count of the number
of ciock slips is kept at the end of the bar for your reference. At
193 clock stips the graph resets itself. One ciock slip occurs when
the measured frequency deviates from the reference frequency
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by one unit interval. A unit interval is the amount of time it takes
to transmif one T1 pulse,

RCVHz
This is the current frequency measured during the last second.

MAX Hz
This is the maximum freguency measured since the beginning of
the test.

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

MIN Hz
This is the minimum frequency measured since the beginning of
the test.

+WANDER

This is the maximum positive phase difference between the
measured frequency and the reference frequency since the
beginning of the test. A signal whose frequency is wandering, i.e.
whose frequency alternately goes faster and then siower than the
reference frequency will show both positive and negative wan-
der.

-WANDER

This is the maximum negative phase difference between the
measured frequency and the reference frequency since the
beginning of the test. e

FSLIP
This is the number of frame slips that has occurred since the
beginning of tha test.
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2.6 Using the OTHER MEASUREMENTS menu

2.6.1 VIEW RECEIVED DATA

Figure 3—18 shows an exampie of what the VIEW RECEIVED
DATA screen looks like.

o
607 110103100 D4 (2B +
G08 11006101 C& {A3)

07:31:55
VIEW RECEIVED DATA

PAGE Gl
T/S BINARY EEX ASCII
001 1101313l DF (FB) ()
002 :1000100 C4 (23} (¥#)
003 01000010 42 (42 B (B}
004 QCCL11X0 IE (78} {x)
005 01100191 65 {&6) e { )
006 00101110 2B (74} . (%)

{4}

t}

PACE-UP PAGE-DN PAUSE STORE

Figure 3-18 View Received Data
Basic Procedure
Follow this procedure:

1) From the main menu, ENTER the OTHER MEASUREMENTS
item.

2) Enterthe VIEW RECEIVED DATA item.
3) View the live presentation of T1 data.

4) Press the PAUSE key (F1} if you wish to trap the current data
on the T1 line. L

B) View 32 pages of data by pressing the PAGE-DN (F2) kay.

6} Use the STORE (F4) key to save the screen data 1o memory.
When this key is pressed, a message will be displayed at the
bottom of the screen. A typical message would be "RCV
PATTERN STORED AS RCV05". You can view, edit or delste
this stored information:
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a) Press ESCAPE iwice to return to the main menu.

b) Enterthe SEND TEST PATTERN menu.

¢} Highlight the pattern "USER", then press ENTER,

d) Use the arrow keys to highlight the stored pattern of interest,
thenpress eitherthe VIEW (F1), EDIT (F2) or DELETE (F3) key.

Your received data patiern may also be printed. Use this proce-
dure:

a) Press ESCAPE until you reach the main menu.

b} Enterthe OTHER FEATURES menu.

¢} Enter the PRINT RECORDS menu.

d) Connect your printer, switch it on, and ensure that i is
configured corractly.

&) Use the arrow keys to highlight the "USER TEST PATTERN®
item. Select the pattern of interest using the NEXT (F1) and
PREVIUS (F2) keys. When your selection is compiete, press
ENTER to begin printing.

Note: for a more detailed explanation of configuring your
printer and using the PRINT RECORDS menu, referto subse-
guent sections.

7) When you are finished, press ESCAPE until you have returned
to the main menu.

The following paragraphs explain the screen parameters:

PAGE
This entry shows whal page number the display is currently
showing. 32 pages of data are available.

TS

This column shows what Time Slots are currently being viewed.
The screen will display 8 time slots of data at a single time. Three
consecutive pages show all 24 time slots in a frame. 10 and 2/3
frames may be viewed on the 32 pages of data.

BINARY

This column shows the binary data being received on the line.
Each line represents the 8 bits of that time slot. The feft-most bit
is received first.

HEX
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This column shows the hexadecimal representation of the 8 bits
being transmitied in each time slot. Hexadecimal notation is often
used to describe 8 bit channel codes. For instance, digital icop
carrier idle code is usually 7F or FF. The hex number on the left
side is the normal transtation of the binary code. The hex number
in parentheses is the hex franslation of the binary code in reverse
order.

ASCH
This column shows the ASCII representation of the bits being
tfransmitted in each timesiot. Twe ASCH characters are shown for
each timeslot, one is created from the binary data in its normal
order. The one in parentheses is created from the bis in revarse
order.

2.6.2 PROPAGATION DELAY

The Propagation Delay screen shown in Figure 3.19 displays
the propagation delay on a looped back signal.

11:31:05
PROFPAGATION DELAY

RND TRIP DELAY: 28 Uz
RND TRIP TIME : 18 us
ONE WAY DIST = 7 kFT

{ASSUMING 500 ft PER U.I.)

RESTART

Figure 3-19 Propagation Delay

Use this procedure to measure propagation delay:

1) Be sureyou have selected TERM or SPLT-F asthe MODE inthe
LINE INTERFACE menu.
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2) From the main menu, enter OTHER MEASUREMENTS, then
enier PROPAGATION DELAY.

3) View the propagation delay. Refer o the following comments
for an explanation.

4} When you are done, ESCAPE back to the main menu.

In the propagation delay measurement, the set measures the
number of unit intervals that it takes for the signal to return. A unit
interval is the amount of time it takes transmit one bit (647 nS for
a T1 signal}. This number is translated into an exact number of
microseconds of round trip delay. It is also {ranslated into an
equivalent number of kilofeet.

However, note thatthe exact number of kilofeetto the loopback
will also be dependent on several items such as number of
regenerators, gauge of cable, type of iransmission media, axist-
ence of any transmission devices with appreciable delay, and so
on. In the absence of equipment with dejittering circuits or other
sources of significant delay, the kilofoot measurement is gener-
ally accurate to about +/- 1000 feet, and +/- 10%. |t is suitable for
determining where a locoped repeater is.

263 QUICKTEST - land -1l

The guick test can save about a half an hour of your time sach
time you need 1o accept a new hi-cap service. If you want to use
the default settings provided by the factory then you need adjust
nothing. Simply press the ENTER key io begin. Check the
detailed procedure that foliows if you have any problems.

If you want to adjust the settings in the quick test, use the
procedure shown in this section. The test set will remember the
entries you made the next time you use the guick test.

Quick Test | and Quick Test |l are similar; having two quick
tests allows you to store two separate acceptance tests. Quick
Testlhas the 3in 24 pattern and is used for AMI lines. Quick Test
lthas the 1 in 8 pattern and is used for B8ZS lines. You may also
change the default settings and save them as System Profiles.
Refer to Figure 3--20.
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QUICK TEST ~ I
TICKET
LOOPBAK : NI
PRINT ;[N

TEST PATTERN DURATION

1.3-24 005 min
2.ALL1 005 min
3.QRS 015 min
4,0RS 015 nmin
5. NONE GO0 min
YES NONE

Figure 3-20 Pattern Entry

Use this procedure to adjusi the default settings and run the quick
test:

1) Before using the guick test, configure your line interface in the
LINE INTERFACE menu to the following settings:
* SINGLE interface
* TERM mede
« framing per the line specification (AUTO not allowed)
* coding per the iine specification {AUTO not allowed)
* 1.544M test raie
* INTERN ref clock
* buildout as appropriate for your test access point

2) Plug yourcords into the FACILITY TX and RCV jacks on the test
set and also into the IN and OUT jacks on your DSX.

3) From the main menu, enter OTHER MEASUREMENTS, then
enter QUICK TEST - 1.

4) Atthe LOOPBAK item choose CSU (F1), N1 (F2), or NONE (F3)
as appropriate. The test set will attempt to automatically loop
back the far end based on your setting.

5) Atthe PRINT item choose YES (F1) or NONE (F2) as appropri-
ate.
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6) Cursor down to the first pattern. Observe all of the F-key options
for different patterns that you can send. Change the pattern if
necessary.

7) Press the Down Arrow to access the DURATION for the first
pattern. If necessary, change the time. Firsi press the SHIFT-
lock key so that the SHIFT indicator is shown in the upper left-
hand corner of the screen. Then enter in any number between
G01and 989. The cursor will automatically advance to the next
line. Do not press the ENTER key.

8) Repeat 6 and 7 as necessary,

9} If you don't need to store your new Quick Test configuration for
future use, then proceed to step 10. Otherwise, refer to Figure

3-21.
17:31:55
QUICK TEST - I
T1eKET  : M
LOOFBAK : NI
PRINT : NONE
LECDEFG
BT 3KLMN
OPQRSTU
VXY Z -/
INSERT DELETE toggie SELECT

Figure 3-21 Ticket Entry

a) Position the cursor on the TICKET line. Choose toggle (F3) to
enter the alphabet grid. The letter A will flash. Cursor over 10
your letter of choice and choose SELECT (F4). Repeat this
step until you have selected all of the leiters in your ticket
name. You may enter a maximum of ten characters and/or
numbers. When you are finished, press toggle (F3) to gei out
of the alphabe! grid.

If you made a mistake while entering the letters for your
ticket, simply cursor overto the incorrect letter. Then pressthe
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DELETE key (F2) to get rid of the letier. You can only use tha
DELETE key when you are out of the alphabet grid. When you
have finished deleting letters, move the cursor backto the end
of the TICKET name, press toggle (F3) to get back into the
alphabet grid, and enter any additional letiers. Press toggie
{(F3) to get back out of the alphabet grid and back to the
TICKET name.

10}When you have configured the Quick Test to yourliking, press
ENTER to begin your testing.

11)Whenthe Quick Test is finished, you will see summary rasults.
You can see if the loopback operations were successful.
Press the page down key to view the test resulis from each
patternthat was transmitted. Press the ESCAPE keywhan you
are finished.

2.6.4 BRIDGE TAP DETECT

The bridge tap detect test sends 21 different patterns down a
span that you have previously looped up. Each pattern is trans-
mitted for 30 seconds.

To run this test, use the following procedure:

1) Be sure that you have a loopback in place on the circuit to be
tested and that the test set has been properly configured in
the LINE INTERFACE menu.

2) Enter OTHER MEASUREMENTS from the main menu, then
enter BRIDGE TAP DETECT. The testing will begin immedi-
ately.

3} You can observe the test in progress by looking at the
RESULTS - LOGICAL screen,

You can PAGE-DN (F2} and see the summary resuits, There are
21 patterns in ail. Each pattern name is listed for you as it is
sent. IN PROG means that the 30 second measurement for
that test patiern is still in progress. Ascoreof 0 0 30 is
perfect.
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4) When the testis finished, press ESCAPE as needed to return
0 the main menu,

Note that only a few of the results are stored in the summary
listing. The information that s listed includes the pattern number
{110 21), the pattern name, the number of bit errors detected, the
number of errored seconds detected, and the number of avail-
able seconds detected.

For perfect performance, there wili be 0 errors, O errored
seconds, and 30 available seconds. If there is a loss of signal or
other unavailable service condition, then there will be less than 30
availabie seconds. Note that an errored second will only be
triggered if there are one or more errors during an available
second. Per the new ANS! and Bellcore standards, an errored
second is not counted during an unavailable second.

Here are the patterns that are transmitted during the test:

Name Patiern

All1s  11111...

1-in-2 010101,

1-in-4  0100...

1-in-6 010000...

1-in-7  0100000...

1-in-8  0Q1000000...

2-in-10 1100000000...

2-in-11 11000000000...

8 2-in-12 110000000000...

10 2-in-13 11000G0000000...

11 2-in-14 11000000000000...

12 2-in-15 110000000000000...

13 2-in-16 11000000000C0000...

14 3-in-18 110100000000000000...

15 3-in-18 1100100000000000000...

16 3-in-20 11000100000000000000...
17 3-in-21 010001000C000G0000001 ...
18 3-in-22 01000100000000000000190...
19 3-in-23 01000100000000000000100...
20 3-in-24 010001000000000000000100...
21 QRS

o~ O O B GO N - 3
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2.6.5 PULSE SHAPE ANALYSIS (option SW130)

if you have software option SW130, Puise Mask Analysis, you
can measure the quality of the T1 pulse. Refer to Figure 3-22,

15:46:55

Pattern : QRS
T1.403 Width -
o 2A88 380 ns
- Rise -
50 ns
Fall -
37 ns
Over S-
0 T
Undr S-

321412345 ¢86
100ns
TL.403 CB-11% PRINT mora

Figure 3-22 Pulse Shape Analysis

Use this procedure for performing a pulse shape analysis:

1) From the main menu, enter OTHER MEASUREMENTS, then
enter PULSE SHAPE ANALYSIS.

2) Enter START NEW ANALYSIS, or enter VIEW LAST PULSE
SHAPE is you wish to see the previous rasults.

3) After a few seconds the puise shape will be displayed. The key
pulse statistics will be displayed on the right-hand margin.

4) If you like, choose one of the industry standard masks for a
pass/fail report. Choose 71,403 (F1), CB-119 (F2), or press
the more (F4) key and choose Pub 62411 (F1)or T1.102 (F2).
After you make a choice, you will see a message like "T1.403
PASS" displayed.

53 if you like, you can aiso PRINT (F3) the mask.

8) When you are finished, press ESCAPE as necessary to return
to the main menu.
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2.6.6 DDS MEASUREMENTS {(option SW170)

The software SW170 option enables the SunSet T1 to perform
basic DDS loopbacks and measurements. You configure the test
set tor T1 timeslot, test rate, and test patiern. interleaved and
tatching loopbacks of various types are supported. Bit error and
bit error rate measurements are provided. You may alsc send
special network control codes.,

CONFIG & SEND PATTERN
1} From the main menu, enter OTHER MEASUREMENTS, DDS
MEASUREMENTS, CONFIG & SENDPATT.

2) Selectthe Time Sloton which youwishto Transmit and Receive
the DDS control codes by using the NEXT (F1) and PREVIUS
(F2) keys.

3) Cursor down the TEST RATE item and specify the rate at which
testing is to occur. The available choices are: 2400, 4800,
9600, 19.2K, 56K and 64 Kbps.

4) Select the TEST PATTern which you wish fo send. If you wish
to transmit your own USER-defined test pattern, do the follow-
ing, ctherwise proceed to siep 5

a) Atthe TEST PATT line, select USER from the F-key options.

b) Press the Down Arrow key to access the USER PATT line.
Using the SHIFT-lock key, define the 8-bit test pattern you
wish to transmit. The pattern specified in the USER PATT line
is active only if USER appears on the SEND PATT line above
it.

5) Press ENTER to return to the DDS MEASUREMENTS menu.

LOOP BACK ACCESS
6) Enter the LOOP BACK ACCESS item. Refer to Figure 3-23.

7} Do not select the MODE of operation until your other screen
setlings are correct,

8) Selectthe TYPE of loopback: LATCH (F1) or NON-LATch (F2).

9) Select the loop back CODE to be transmitted: CSU, DSU,
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QCU, USER, or DSO-DP.

If you have selected USER to define your own loop back
code, press the down arrow key to specify your USER loop
back code. Enter this 8-bit loop back code by first pressing the
SHIFT-lock key, then entering the 0/1 values directly from the
keypad. Press the SHIFT-lock key again when you are fin-
ished. The USER patternwhichyou have just entered will have

no effect unless "USER" was specified for the CODE,

10) Cursor up to the MODE item. Select either LOOP-UP (F1) or
LOOPR-DN {FF2}. The looping wili begin, then a loopback status

message will be displayed. Press ENTER o proceed.

MODE
TYPE
CODE
USER

LOOP BACK ACCESS

+ LOOP-YUP
s LATCH
HE Y

LOOP-UP  LOCP-DHN

12:44:56

Figure 3-23 Loop Back Access

MEASUREMENT RESULTS

11) Enter MEASUREMENT RESULTS and refer to Figure 3~24.
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14:07:02
ELAP TIME- G00:00:22
FRME~ ESF CODE~ B8ES
RATE- 2400 PATTE~ 511
RESULTS
BIT : {00z BER : 02e-0¢
RESTART

Figure 3-24 DDS Measurement Results

12) The measurement results are cumulative. All results relate io
the total elapsed time of the test (ELAP TIME). Use the
RESTART (F1) key to restart the measurements, if necessary.
Here are the measurement definitions:

ELAPTIME
The total amount of time which has elapsed since the beginning
of the measurement process (hhh:mm:ss).

FRME
The type of framing which you are transmitting.

CODE
The type of line coding which you are transmitting.

RATE
The test rate as specified in the CONFIG & SEND PATT menu.

PATT
The test pattern which is being transmitied, as specified in the
CONFIG & SEND PATT menu.

BIT
The total number of bit errors since the beginning of the test.
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BER
The bit error rate since the beginning of the test.

UAS
The total number of UnAvailable Seconds since the beginning of
the test.

%UAS
The percentage of UnAvailable Seconds since the beginning of
the test.

13)When you are finished testing, press ESCAPE to return to the
DDESMEASUREMENTS menu,

SEND/RCV CTRL CODES

14) Enter the SEND/RCV CTRL CODES menu. Here you may
transmit DDS control codes to the far end. Select from:
ABNORMIL (F1), MUX-0O0S (F2), or IDLE (F3). Aliernatively,
you may also transmit your own code by entering it direcily
from the keypad using the SHIFT-lock key.
In DS applications, the first bit being transmitted, wili aiways
be "1" and cannot be modified. This bit is displayed in
brackets.

The RECEIVE porticn of the screen displays the DDS
control codes coming from the far end. The test set will display
any conirol code bits it receives. if the bits correspond io a
valid DDS message, then the message will also be displayed.
Refer to Figure 3-25.
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12:44:56

SEND/RCV CONTROL CODE

SEND MESG @ {1} 0011010
RECEIVE
CODE : 100311010

MESG : MUX-00S5

ABNCRML MUX-005 IDLE

Figure 3-25 Control Codes

15) View the DDS control code (and message) which you are
currently sending and receiving.

16) When you arefinished, press ESCAPE until you have returned
1o the main menu.

WARNING:

Careful aftention shouid be given to the iine interface mode
chosen for DDS testing. See Section 6 for detailed explanation of
these modes. Full duplex drop and insert hitiess to the other 23
channels is not availabie. Loopback tests shouid generaily be
performed while the T1 line is out-of-service or while the other 23
channels are not active. DDS transmit/receive testing is usually
disruptive to the other 23 channeis.

2.6.7 SWITCHED 56 TESTING (option SW144)
From the main menu, enter OTHER MEASUREMENTS then

enter SWITCHED 56 TESTING. The menu shown in Figure 3-26
will be dgisplayed.
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14:07:02

SWITCHED 56 TESTING

TEST CONFIGURATIO
SW56 CALL SET UP
MEASUREMENT RESULTS
TELEQS CALL MONITOR

Figure 3-26 Switched 56 Testing

To perform your switched 56 testing, use this procedure:

1) Fromthe mainmenu, enter LINE INTERFACE and configure the
screen settings for,
INTERFACE: SINGLE
MODE:; TERM
FRAMING: as appropriate
CODING: as appropriate
REF CLOCK: INTERN
TESTRATE: 1.544M
LBO - FAC: 0 dB(ft) (or, as required)
a} Press ENTER when your settings are correct,

2} Connectyour test set to the circuit. Enter OTHER MEASURE-
MENTS, then enter SWITCHED 56 TESTING.

Test Configuration
3) Selectthe TEST CONFIGURATION item. Referto Figure 3-27.
Using the F-keys choose the receive and transmit chan-
nels using the NEXT (F1) and PREVIUS (F2) keys. Moving the
cursor down to the TEST PATTERN item and pressing the
‘more” (F4) key gives you a choice of up o 12 patterns.
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14:07:02

TEST CONFIGURATION

RCY CHANNEL  ; Wl

KMT CHANNZL  : 01

TEST PATTERN : 2047
USER PATTERN : 11311111

1
ON-HOOK ABCD : 0 0 0O
QFF-HOOK ABCD : 1 1 1

NEXT PREVIUS SEBND

Figure 3-27 SW56 Test Configuration

If you would fike to use your own test pattern select USER for
the test pattern, then move the cursor down tc the USER
PATTERN item. Press the SHIF T-lock key to display the SHIFT
indicator in the upper left-hand comer of the screen. Next,
press the 1 and O keys as appropriate. If you make a mistake,
press the SHIFT-lock key to turn off the indicator, cursor back
to the digit to be changed, press the SHIFT-lock key, then
press the correct number. When your digits are correct, press
the SHIFT-lock key until the SHIFT indicator is not present.
The ON-HOOK and OFF-HOOK ABCD bits may now be
entered directly from the keypad.

When your setiings are correct, press ENTER.
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14:07:062
SW56 CALL SET UP
METROD :

NUMBER

Rx A/B/C/D - 0 0
s A/B/C/D : 0000
Pause(,) = F

ME DEME DFP

Figure 3—-28 SW56 Call Set Up

SW56 CALL SET UP
4) Refer o Figure 3-28. Select the METHOD of dialing: MF (F1),
DTMF (F2) or DP (F3).

Enter the NUMBER you wish tc dial. To do this, press and
release the SHIFT-iock key to display the SHIFT indicator.
Enter the numbers tc be dialed. The keypad A, B, etc. can be
used to enter the special MF tones. For DP dialing, the Pause
(,) tone is entered with the "F" key on the keypad (orange
iabel).

If you make a mistake while entering the number, simply
press and release the SHIFT-iock key to remove the SHIFT
indicator. Then cursor over to the digit that needs to be
changed. Press DELETE (F2) to delete a number, orenter the
number over again using the process described in the previ-
ous paragraph.

Once the number is entered, apply the appropriate super-
visicn. Do this by pressing the "more’ (F4) key and then
choosing ON-HOOK (1), OFFHOOK (F2), or WINK (F3), as
appropriate.

Be sure the VOLUME control is turned up to an adeguate
level sothat youcan hearthe incoming signal. Diaithe number
by pressing ENTER.

When you are finished dialing, press ESCAPE fo raturn to the
SWITCHED 56 TESTING menu.
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14:G7:02

ELAY TIME~ 000:01:41
FRME~ ESTF CODE~ BS8ZS
RATE- 56K PATT- 2047

RESULTS
BIT = 0000 BER : (00e-0¢
gas o+ 0 FUAS 1 00.000
RESTART

Figure 3-29 SW56 Measurement Resulis

MEASUREMENT RESULTS

5) Referto Figure 3-289. This screen displays the ELAPSED TIME
at the top of the screen and gives information such as Framing
type, test Rate, Code and Pattern. Also displayed are the BIT,
BER (Bit Error Rate), UAS (Unavailable Seconds) and the
%UAS. To RESTART the measurements press F1. Press
ESCAPE when your testing is compiete.

TELEOS CALL MONITOR

B) The first selection is the CALLING SIDE. This is salected from
either FACIlity (F1) or EQuiPment (F2). Next, select the CALL
DIGIT No. Using the NEXT (F1) and PREVIUS (F2) keys, select
a value between 1 and 40.
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2.7 Using the VF CHANNEL ACCESS Menu

The SunSet T1 provides numerous voice frequency functions.
Access these items by entering the VF CHANNEL ACCESS item
in the main menu. Refer tc Figure 3-30.

12:44:56
VE CHANNEIL ACCESS

VE MEASUREMENTS
DTMF DIALING

VIEW SUPERVISION
DIAL/SPRVIS SETUP
MF/DP DIALING

NOISE MEASUREMENT
MF/DTME/DP ANALYSIS
SIGNALING ANALYSIS

Figure 3-30 V¥ Channel Access

NOTE: Before attempting to use the VF CHANNEL ACCESS
menu, be sure that the T1 signal under test has valid framing. It
is only possible to identify channels in a framed signal.
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2,7.1 VEF MEASUREMENTS

Use the following procedure when accessing the VF MEA-
SUREMENTS screen for applications such as talk/isten, gener-
ating/receiving a tone and controlling the supervision. Refer to
Figure 3~31,

08:22:54
VF MEASUREMENTS

RCV CHANNEL ; E
XMT CHANNEL : 01
TEST TONE : DISEBLE
TONE FREQ : 1004
TONE LEVEL : 0 dBm
T A/B/C/D 00 00

Ry B/B/C/D : 01 01
Rx DATA : 11010011
ReFREQ/LEVEL: 1182 +04.1

NEXT PREVIUS SEND

Figure 3-31 VF MEASUREMENTS

1) From the VF CHANNEL ACCESS menu, enter the VF MEA-
SUREMENTS item.

2) The cursor will appear at the RCV CHANNEL item, By using the
NEXT (F1) and PREVIUS (F2) keys, select the channel you
wish 1o receive on. Notice that when you adjust the RCV
CHANNEL number, the XMT CHANNEL number will aiso
change. If you wish to change the XMT CHANNEL number,
then cursor down to it and again use the NEXT (F1) and
PREVIUS (F2) keys.

If you wish, you may also enter a channei number directly
fromthe keypad. To do this, press and release the SHIFT-lock
key, then enter the 2-digit channel number, then press and
release the SHIFT-lock key again to remove the SHIFT indica-
tor (upper left-hand corner of the scraen).

Your channel number settings will not take effect until you
press the ENTER key or the SEND F3 key.

3) Cursordown tothe TEST TONE item. lf desired, transmit a tone
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by selecting ENABLE (F1). fyou do not need to transmit a test
tone, or if you wish to perform a failk/lisien application, then
select DISABLE (F2).

43 If you have ENABLED your test tone, then move the cursor to
the TONE FREQ item. Select the desired frequency of 404
{F1), 1004 (F2), 1804 (F3), {press the "more” {F4)), 2713 (F1)
or 2804 (F2).

tf your test set has Software option SW111 instalied, you
may also transmit any test tone from 50Hz to 3850Hz. To do
this, press and release the SHIFT-lock key. Then enter your
tone frequency directly from the keypad. When you are
finished, press and release the SHIFT-lock key to remove the
SHIFT indicator (upper left-hand comer of the screen). To
begin transmiiting your new tone, press the ENTER key,

5) If you are transmitting a test tone, move the cursar to the TONE
LEVEL item and select the desired leve! of 0 dBm (F2) or -13
dBm (F3).

If yourtest setis equipped with the Software option SW111,
you may aiso enter any tone level value from +3 dBm to -60
dBm. To do this, press and release the SHIFT-lock key. Then
enter your tone level directly from the keypad. When you are
finished, press and release the SHIFT-lock key to remove the
SHIFT indicator (upper left-hand corner of the screen). If you
wish to enter a fone level which is less than 0 dBm, then press
the MINUS (F1) key before pressing the SHIFT-lock key.
To begin transmitting your test tone at the new level, press
ENTER.

6} If you need fo control the supervision you are fransmitting on
the channel, then curser down to the Tx A/B/C/D item. If you
are using ESF framing, A/C/C/D bits will appear. If you are
using SF-D4 or 81.C-96 framing, A/B bits will appear.

Use the ON-HOOK (F1), OFFHOOK (F2), or WINK (F3) to
set the bit states. These bit states are determined by your
settings inthe VF CHANNEL ACCESS, DIAL/SPRVIS SETUP
menu.

If you wish to manually enter the bits, you may do so
directly from the keypad. To do this, press and reiease the
SHIFT-tock key. Then enter your 1s and Os from the keypad.
When you are finished, press and release the SHIFT-lock key
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to remove the SHIFT indicator {upper lefi-hand corner of the
screen). To begin transmitting your new supervision, press
ENTER.

7} Atanytime, youmay look at the measurements available onthe
screen. Rx A/B(/C/D) tells you the received channel's signal-
ing bits. Rx DATA displays the received data biis on the
charnel. RXFREQ/LEVEL shows you the level and frequency
on the received channe! (available only with Software option
SW111).

2.7.2 DTMF DIALING

Youcan DTMF diala numberinthe DTMF DIALING menu. This
can pe useful if you are on an out-of-service T1 but stili have
access to a switch that will accept your supervision and dialing.
Refer tc Figure 3-32.

12:44:56

DTME DIALING

NUMEBER @ 18007387243

RX A/B/C/D - 21 1 1
TX B/B/C/D ¢ 1 3 1 2

OFF-ROOK

INSERT DELETE SEND more

Figure 3-32 DTMF Dialing

When you dial your DTMF number, the test set uses the XMT
CHANNEL selected in the VF MEASUREMENTS menu. For an
explanation of how to configure this channel number, see the
preceding section,

Basic Dialing Procedure
Use this simplest procedure for DTMF dialing:
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1) Enter the DTMF DIALING item in the VF CHANNEL ACCESS
menu.

2} Press the SHIFT-lock key to display the SHIFT indicator in the
upper left-hand corner of the screen. Enter the telephone
number you would like to dial directly from the keypad.
if you make a mistake while entering a number, press the
SHIFT-lock key to remove the SHIFT indicator (upper left-
hand corner of the screen). Then cursor over to the digit that
is incorrect. Press the DELETE (F2) key to get rid of the
incorrect digit. Repeat this as necessary to get rid of any other
wrong digits. When all of the remaining digits are correct,
cursorovertothe end of the number, press the SHIFT-lock key
again to display the SHIFT indicator, and enter the rest of the
numbers. When you are satisfied with ali of the numbers,
press the SHIFT-lock key to remaove the SHIFT indicator from
the screen.

3) When you are finished entering the numbers, press ENTER to
diai the number. A Dialing message will be displayed while the
numbper is being dialed. The number will dial.

4} You may also conirol the state of the A/B(/C/D) bits which are
being transmitted. To do this, press the F4 ("more") key until
you see choices for ON-HOOK, OFFHOOK and WINK. Use
these F-keys fo control the of the state of the supervision bits
which you are transmitting. Note thatthe state of the Received
A/B(/C/D) bits is continually being updated,

Advanced dialing procedures
Heavy users of the DTMF dialing feature may also want to use
these advanced dialing procedures:

1) You caninsert numbers in the middle of a number by cursoring
aver to the point where you want to insent numbers. Then
selectINSERT (F1) whilethe SHIFT indicator is off. Then press
the SHIFT-lock key to display the SHIFT indicator in the corner
of the screen. Than enter the desired additional numbers.

2) After inserting numbers as in step 1, you can return to the
typeover mode which changes the existing number by typing
over it. Do this by prassing SHIFT to remove the SHIFT
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indicator, then select TYPEQOVR (F1). Press the SHIFT-lock
key again to display the SHIFT indicator and enter the remain-
ing numbers.

3) You can store the number you just entered by selecting more
(F4) and STORE (F2). You enter the USER DIAL NUMBER
screen where you can give the telephone number a LABEL.
Press toggle (F3) to get into the aiphabet grid with the flashing
letter A. Here you can ssiect the letiers 1o be put into the
LABEL. Press the cursor keys untii the letter you want to enter
is flashing on and off. Then press SELECT (F4). Repeat this
process until the desired word is spelled in the LABEL. You
may enter up to 10 characters,

If you make a mistake entering a letter, press the toggle
(F3) key to get back up to the LABEL. You can tell you're up
there because the alphabet grid no longer has any letter that
is flashing. Now cursor over to the letter that is wrong and
press DELETE {F2} until all the wrong letters are gone. Then
cursor back to where the next letter shouid go. Then press
toggle (F3). Then repeat entering letters until the label is
finished.

When the LABEL looks right to you, press the ENTER key.
You will now see your new number stored in the USER DIAL
NUMBER listalongside all the other numbers. You can dial the
number by cursoring down to it and pressing ENTER.

4} From the DTMF DIALING menu, you can go directly to the
USER DIAL NUMBER list by pressing more (F4) and USER
(F1). You can view any number in the list by cursoring down
toitand selecting VIEW (F1). When you are done viewing the
number you can press ESCAPE to get back to the USER AL
NUMBER menu.

5} in the USER DIAL NUMBER menu, you can also edit a number
o by cursoring down to it and selecting EDIT (F2). At this point
you can edit the LABEL as described in step 3). HMowever,
when the LABEL has been edited to your satisfaction, do not
press ENTER. Instead select toggie (F3) to move out of the
alphabet grid and back to the label {there will no longer be a
letter flashing on and off in the aiphabet griq).
Then cursor down to the number. Edit the number as
described in step 1). When the number is right, press ENTER
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and the edited number and iabel will be siored in the USER
DIAL NUMBER list.

6) Once all your numbers are set up the way you want, you can
speed dial a number at any time. From the VF CHANNEL
ACCESS menu, cursor down to DTMF dialing and press
ENTER. Selectmore (F4) and USER (F1). Cursor down to your
number and press ENTER. Your number will be dialed auto-
maticaily for you. You wifi be returned 1o the DTMF DIALING
meniy.

2.7.3 VIEW SUPERVISION

You may find it helpful to view all 24 channels of received
supervision bils simultanacusly. in this way, you can observe the
status of all calls on the iing af the same fime. Nate that the
speaker will be turned off during VIEW SUPERVISION, s0 you
won't be able to hear the channel you were monitoring just before
you entered VIEW SUPERVISION. Refer to Figure 3—33 and use
the following procedure:

16:41:50
VIEW SUPERVISION
CHANL AB AR AR AB
00z oc 0% GO i1
005 11 i1 20 i1
0089 oG ac 00 il
013 i0 00 11 il
017 30 11 41 11
021 20 0o a¢ [420]
HOLDSCR

Figure 3-33 View Supervision

1)inthe VF CHANNEL ACCESS menu, cursor down to the VIEW
SUPERVISION menuitem and press ENTER.

2) Observe the signaling bits of all channels at the same time.
Note that 8F-D4 and SLC-96 framed signals will show A/B bit
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signaiing information, and ESF framed signals will show A/B/
C/D signaling bit information.

Channels 1 through 4 are shown on the first iine, 5 through 8
are shown in the second line, and so on.

3) Press ESCAPE to return to the VF CHANNEL ACCESS menu,
2.7.4 DIAL/SPRVIS SETUP

In this menu, you can vary the on and off time for the DTMF
digits in DTMF DIALING and MF/DP DIALING (option SW141).
You can also condition the test set to send the appropriate
signaling bits for E&M, lcop start, and ground start frunks with FX0
or FXS line cards. The test set will use this conditioning in VF
MEASUREMENTS, Tx A/B/C/D. Refer to Figure 3-34 and use the
following procedure.

TETITYT0D

DIAL/SPRVIS SETUP
DIAL PERIOD ; 100 ms
SILENT PERIOD : 100 ms
TONE LEVEL DbM: -5
SUPERVISION
TRUNK TYPE : G-START
EQUIBMENT : B
DIAL PULSE (10PPS)
$BREAK T 60
INTERDIGIT PRD: 500

E&l FXS FXO

Figure 3-34 Dial/Supervision Setup

1) From the VF CHANNEL ACCESS menu, cursor down to the
DIAL/SPRVIS SETUP menuand press ENTER.

2} If desired, change the DIAL PERIQOD and SILENT PERIOQD.
Make sure that the cursor is on the DIAL PERIOD entry. Then
press and release the SHIFT-lock key so that the SHIFT
indicator is displayed in the upper left-hand comer of the
screen. Then press the desired numbers to give the desired
number of milliseconds. After the first three numbers are
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entered, the cursor will automatically move fo the next line.
If you make a mistake, press and release the SHIFT-iock key
so that the SHIFT indicator is no longer displayed in the
screen. Then move your cursor to the numberthat you want o
change. Geinto the SHIFT mode again and enter the desired
number. When you are finished, press SHIFT again to get out
of the SHIFT-lock mode.

3) Atthe TONE LEVEL item, choose NEXT (F1) or PREVIUS (F2)
to set the tone level in dBm,

4) Next, cursor down to TRUNK TYPE. Choose E&M (F1), FXS
{F2}, or FXO (F3), as appropriate.

5) Cursor down to EQUIPMENT and choose G-START (F1) orL-
START {F2) as appropriate.

6) Cursor down to %BREAK and, using the NEXT (F1) and
PREVIUS {F2) keys, seiect from values of 40%, 50% or 60%.

7) Cursor down to INTERDIGITal PRD. Using the NEXT (F1) and
PREVIUS (F2) keys, select from values of 200, 300, 400, 500,
600, 700, 809, and 900ms.

8) You are now finished with the dial and supervision setup
process. Press ENTER toreturntothe VF CHANNEL ACCESS
meanu.

2.7.5 MF/DP DIALING {option SW141)

If your set is equipped with SW141 MF/DTMF/DP Diating,
Decoding and Analysis, you can also MF/DP dial with your
SunSet T1. MF Dialing is useful in inter-switch addressing appli-
cations. Refer to Figure 3-35 and use this procedure:
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12:44:5¢6
ME/DP DIALING

METHOD  : jg

NUMBER : 18007597243

R¥X B/B/C/D - 010 1

TX A/B/C/D : 01 0 1

KP =58 8T = B

STI = ¢ 8TZ = D

ST3 = E  Pause(,) = F
MF TP

Figure 3-35 MF/DP Dialing

1y Fromthe VF CHANNEL ACCESS menu, curserdown to the M/
DP DIALING item and press ENTER.

2) Selectthe METHOD of dialing: either MF or DP. The cursor will
automatically advance to the next line.

3} Press and release the SHIFT-lock key to dispiay the SHIFT
indicator at the top of the screen. Use the keypad to enter the
numbers to be dialed. Note that the keypad A, B, etc. can be
used to enter the special MF tones shown on the display. For
DP dialing, the Pause (,) tone is entered with the "F" key on the
keypad (orange label).

if you make a mistake while entering the number, simply
press and release the SHIFT-lock key to get rid of the SHIFT
indicator in the display. Then cursor over to the digit that
needstobechanged. Pressthe DELETE (F2) key to delete the
number, or enter the number over again using the process
described in the previous paragraph.

4) Once the number has been entered, apply the approptiate
supervision. Do this by pressing the SHIFT-lock key to remove
the SHIFT indicator. Then press the ‘more" (F4) key and
choose ON-HOOK (F1), OFFHOOK (F2), or WINK (F3), as
appropriate.
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5) Be sure the VOLUME control is turned up to an adeguate lavel
80 that you can hear the incoming signal.

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

7} You arefinished. Press ESCAPE {o return tothe VF CHANNEL
ACCESS menu.

2.7.6 NOISE MEASUREMENT (option SW111)
Refer to the following diagram and use this procedure:

1} Inthe VF CHANNEL ACCESS menu, cursordown jo the NOISE
MEASUREMENT menu item and press ENTER

2) Inthe NOISE MEASUREMENTS screen, use a function key to
begin one of four noise measurements: Signal to Noise S/N
(F1), C-Message (F2), 3 kHz flat (F3), or C-Notch (F4).

After the function key is pressed, the selected measure-
mentwill start. You may change the noise measurementatany
time by choosing a different F-key. Measurement results
previously made will not be erased. Only the measurement
rasult for the current measuremant type will be updated
ragularly.

3) After your desired measuremnent results are compiete, press
ESCAPE fo return to the VFF CHANNEL ACCESS MENU.

12:44:536
NCISE MEASUREMENT

MEASURE : 3K-FLAT

RESULTE
Sigrnal to Nolse; dB
Noise C-Message: dBrnd
Noise 3K-Flat : 71.6 dBrn
Ncise C-~Notch dBrn

SN C-MESG  3E-FLAT C~NOTCH

Figure 3-36 Noise Measurement
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2.7.7 MF/DTMF/DP ANALYSIS (option $W141)

The SW141 MF/DTMF/DP Dialing, Decoding, and Analysis
option enables the test set to send, decode, and analyze MF/
DTMF/DP tones.

Use the following procedure:

1) Refer to Figure 3-87. In most instances, you wil need to
configure the LINE INTERFACE settings for either aDSXMON
or BRDIGE access MODE, Ensure thatthe FRAMING and fine
CODING are corract, or use AUTO.

2) In the VF CHANNEL ACCESS menu, cursor down to the ME/
DTMF/DP ANALYSIS item and prass ENTER.

3) Atthe TONE TYPE seiection, press the F1 keyto select MF, the
F2 key to seiect DTMF, or the FF3 key to select DP.

4) After the cursor has advanced to the START SEQ, select the

supervision start sequence that you must send to the far-end
before the far-end begins sending you the number.
Nate that this supervision can be OFF-HOOK (F1) or WINK
(F2). Seiect LIVE to decode any digits immediately, without
sending the supervision. This is only of use in a TERM
configuration. For DSXMON and BRIDGE configurations use
LIVE, since you are using only the test set's RCV jack. In DP
deceding, the fine must initially be in an off-hook state.

5) Afterthe START SEQ has been selected, press ENTER to send
any supervision start sequence and to begin receiving the
digits from the far end. The MF, DTMF or DP digits will be
displayed as they are received. Up to 40 digits can be
displayed.

6) Press the F1 key (ANALYZE) to stop receiving digits and to
analyze the digits that were received. The following informa-
tion wiill be provided for each digit:
¢ number
* position in the digit string
» frequency, level, and twist of high tone and low tons
* digit time and interdigit time
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7)Inthe ANALYZE screen, use PAGE-UP (F1) or PAGE-DN (F2)
to view more digits.

8) To begin a new Decode and Analysis session, escape and
then rg-enter the MF/DTMF/DP ANALYSIS menu. Use the
PRN SCRN key to print the test resuits if desired.

9} When you are finished, press ESCAPE to return to the VF
CHANNEL ACCESS MENU.

2.7.8 SIGNALING ANALYSIS (option SW141)

The test set performs signaling analysis in five modes: LIVE,
TRIGGER, MFR 1, MFR1M and MIXTONE.

Use the following procedure:

1) Refer to Figure 3-38. In most instances, you will need to
configure the LINE INTERFACE settings for either a DSXMON
or BRDIGE access MODE. Ensure that the FRAMING and line
CODING are correct, or use AUTO.

2) Fromthe VF CHANNEL ACCESS menu, enterthe SIGNALING
ANALYEIS item.

22:01:20
SIGNALING ANALYSIS
ANALYZE MODE : LIVE
ANALYZE CHNL : 01
PRINT RESULT 1 NO
LIVE TRIGGER MERL more

Figure 3-38 Signaling Analysis

3} Usingthe F-keys, selectthe MODE of operation you wish to use
{discussed below).
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A choice of five MODES is possible press the more key to view
options MFR1M and MIXTONE:

LIVE MODE

In LIVE mode, an analysis is performed on the AB{CD) bits on
sither the FACILITY RCV or the EQUIPMENT RCV jack. Use the
RCV jack which is configured to test the received signal. This will
depend onthe LINE INTERFACE mode which you have selected.
{For example, in the DUAL, SPLIT-F mode, you would use the
FAC RCV jack, because this is the one which will be tested). This
can easily be confirmed by using the GRAPHIC key. Using the
LIVE mode, the user ¢an determine the elapsed time between
ON-HOOK/OFF-HOOK signaling states. This information is dis-
played in a graghical format.

1} Select the ANALYZE MODE &s LIVE.

2) Select the CHaNnelL you wish to analyze.

3) Specify whether or not you wish 1o print your resuilts during

the analysis.
4) Press ENTER to begin the analysis. Refer to figure 3-39.

22:23:2%

SIGNALING ANALYSIS

TRIGGER ANALYSIS

1]

sec 0.0 1.6
sec 1.5 2.5 ——
sec 3.0 4.0
Bec 4.5 B.5

Figure 3-39 Signaling Display

In the above illustration, a signaling transition of 2.5 seconds
is observed, and the transition occurs from an off-hook to an on-
hook state, then back to an off-hook state (flash).
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TRIGGER MODE
TRIGGER mode allows the user to examine the timing of the

on-hook/off-hook signaling conditions specified by a user-de-

fined TRIGGER STATE.

1} Select the ANALYZE MODE as TRIGGER.

2) Select the CHaNneL you wish to analyze.

3) Select whether or not you wish to print your results during the
anaiysis.

4) Select which side is to initiate the triggering condition (FAC or
EQP). Once the condition occurs, then the test set will anaiyze
the on-hook/off-hook signaling an the other side.

5) Select the channe! on which the triggering signal is to be
received. Note that this need not correspond to the channel
which is being analyzed.

6) Select the state of the AB(CD) bits used to initiate triggering.
The triggering bit vatues are entered by using the SHIFT-lock
key, and entering 0/1 values directly from the keypad.

7) Press ENTER to begin the analysis.

The test set will examine the state of the AB(CD) bits on the
trigger side, wnen the triggering condition occurs, the test set wiil
then immediately switch to the non-trigger side for the duration of
the analysis.

{fPRINT RESULT was selected as YES, the following informa-
tion would be printed:

SUNRISE TELECOM Inc. 2001

SIGNALING ANALYSIS

States TIME (MS)
OFF~HOOK initial state
ON-HOOK 15870
CFP-HOOK 16010

ON-~HOOK 16020

Figure 3-40 Print Result
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MFR1 MODE
in MFR1 mode, the test set will examine the TRIGGER SIDE
for a wink conditicn. When this condition occurs, the test set will
immediately examine the non-trigger side for a wink response.
When this wink response is received, the test set will switch back
to the trigger side to receive the <KP> tone and any additional
iones.
1) Seiect the ANALYZE MODE as MFR1.
2) Select the CHaNneL you wish to analyze.
3) Select which side is to initiate the triggering condition.
4) Select the channel on which the triggering signal is to be
received. Note that this need not correspond to the channel
which is being analyzed.

i2:44:54
STIGNALING ANATLYSIS
MERL
Side States Time (ms)
Fac OFF-HOOK 0
EQP OFF-HOOK 190
BEQP ON=-HOOK 29660
FAC DIAL-START 13830
RxDIGTIT:
(KP1 564123

RESTART STOP ANALYZE

Figure 3-41 MFR1 Analysis

The SunSet will display the timing of each state change in the
tabuiarformat above. Use PRN SCRN to obtain a hard copy of the
report.

MFR1M MODE

In MFR1M mode, when the TRIGGER SIDE transmits an off-
hook condition, the test set will examine the non-trigger side for
an off-nook condition of the AB(CD) bits. When an off-hook signa!
is received on the non-trigger side, the test set will switch back o
the trigger side. The test set will begin to examine the <KP> tone
generated from the frigger side of the circuit, When the non-
trigger side of the circuit receives this <KP>tone, it will signal the
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trigger side with an on-hook signaling condition. Once the trigger

side of the circuit receives this on-hook condition, it will begin

transmiiting the MF/DTMF/DP tones.

1} Selectthe ANALYZE MODE as MFR1M. 2) Select the CHaNnel
you wish to analyze.

3) Select which side is to initiate the triggering condition.

4) Select the channet on which the triggering signal is to be
received. Note that this need not correspond to the channel
which is being analyzed.

12:44:56
SIGNALING ANALYSIS
MFRIM

Side States Time {ms)
EQP OFF-HOOK 0
FAC OFF~ROOK 10
BEQP SEND-KFP 5360
FAC ON=-HOOK 63390
EQp DIAL-START 65130
RuDIGIT:

9654123

KRESTART STOF ANALYZE

Figure 3—42 MFR1M ANALYSIS

The test set will display the timing of each state change in the
tabularformat above. Use PRN SCRN to obtain a hard copy of the
report.

MIXTONE MODE
Refer to Figure 3-43. In mixed tone mode, a combination of

MF and DTMF tones are used. Foliow this procedure:

1) Select the ANALYZE MODE as MIXTONE.

2) Select the CHaNnel. you wish to analyze using the NEXT (F1)
and PREVIUS (F2) keys.

3) Select the STARTING TONE as either MF (F1) or DTMF (F2).

4) Seiect the starting digit number. Valid selections range from 1
to 32 in addition to the <ST1> digit. Select this digit using the
NEXT (F1), PREVIUS (F2) or<ST1> (F3) keys.

5} Select the ENDING TONE as MF (F1) or DTMF (F2).

B) Press ENTER to begin the analysis,
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12:44:56
SIGNALING ANALYSIS

ANALYZE MODE 1 MIXTONE
ENALYZE CHNL @ 01
PRINT RESULTS : }NO
STARTING TONE

no., digit : 01
ENDING TONE : MF

ME DTMF

Figure 3~-43 MIXTONE Analysis

2.8 Using the OTHER FEATURES Menu

The OTHER FEATURES menu allows youto configure most of
the SunSet T1's parameters. The first menu item available is
SYSTEM CONFIG. Enterit to find the following confiurable items:

2.8.1 SYSTEM PROFILES

Up to 10 system profiles may be stored in the test set. Thess
profiles can save you time in configuring the test set for your
applications. The fest set can store the current configuration as
a system profile. You provide a name for the profile so that it can
be conveniently recalled at a later time. ltems that are stored in
the profile are: GENERAL CONFIG settings, LINE INTERFACE,
TESTPARAMETER, TEST PATTERN, LOOPBACK CONTROL,
and VF CHANNEL ACCESS settings.

NOTE: The SYSTEM PROFILES menu does not operate like the
user pattern menus. You may not edit an existing system profile
inthe SYSTEM PROFILES menu. if youwish to modify an existing
profile, use the modification procedure described in this section.

To Enter a New System Profile
1) From the MAIN MENU, select OTHER FEATURES, then
SYSTEM CONFIG, then SYSTEM PROFILES
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2) Press the STORE (F2) key.

3} Type in the LABEL you wish to give the profile. Do this by
pressing toggle {F3) to toggle to the alphabet grid with the
flashing A. Cursorio the desired ietterand press SELECT (F4).
Repeat this as necessary untif the desired label is spelled.

Then press toggle (F3) to leave the alphabet grid.

4} Observe the file number that the test set will store the new
profile under. You may change the file number if you wish by
pressing the Down Arrow key to access the FILE No. line, Now
press the SHIFT-lock key to display the SHIF T indicator. Type
in the desired number from the keypad.

5)Press ENTER to store the SYSTEM PROFILE.

Invoke a Stored System Profile
1) Enterthe SYSTEM PROFILES menu.

2} Cursor down to the desired system profile.
3) Press the ENTER key.

View an Existing Profile
1) Enterthe SYSTEM PROFILES menu.

2) Cursordown to the desired profile and press the VIEW (F1) key.
3) Press the PAGE-DN (F2) key repeatedly to view the profile.

Activate the Default Profile
1) Enterthe SYSTEM PROFILES menu.

2) Select the DEFAULT (F4) key, then press ENTER. You will be
returned to the SYSTEM CONFIG menu and the test sefs
configuration will be set to the factory default.

Delete a Profile
1} Enter the SYSTEM PROFILES menu,

2) Cursor down to the desired profile.
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3) Press the DELETE (F2) key.

Modify an Existing Profile
1} Enterthe SYSTEM PROFILES manu.

2) Cursor down to the desired system profile,

3) Pressthe ENTERkey to invoke this profile. This willalso exit you
from the screen.

4) Move to the other menus within the test set where you will
change the set-up items.

5) Enterthe SYSTEM PROFILES menu.

8) Press the STORE (F2) key.

7} Give the profile the a new name. If you want, you can give this
moedified profile the same name as the original, but pay close
attention o which file number it is stored under so that you will
be able to tell which profile is which.

B8) Press ENTER {o return to the SYSTEM PROFILES menu,

8) Gursor down to the old version of the profile which you no
longer need.

10} Press the DELETE (F2) key.
11) Curscr down to the new profile.
12) Press the ENTER key. You are finished.
2.8.2 GENERAL CONFIG
The GENERAL CONFIGuration screen lets you set the time

and date, backlight duration, serial port, and printing character-
istics. Refer to Figure 3—44.
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06:44:12
GENERAL CONFIG

DATE {(Y-M-D): 82-08-03
TIME (H:M:8): 06:43:55

BACK LIGET : CONTINU

PRINTER

BAUD RATE : 1200

PARITY 1 NONE

STOP BIT + 1-BIT
BITS/CHAR ¢ B-BIT

PENT FERIGOD: LAST

Figure 3—44 General Configuration

Foliow this procedure:

1) From the main menu, enter OTHER FEATURES, SYSTEM
CONFIG, then GENERAL CONFIG.

2) Setthe DATE: press the SHIFT-lock key to display the SHIFT
indicator in the upper left-hand corner of the screen. Enter the
year, month and cay. The test set inserts the hyphens for you.
Numbers that are out of range will be rejected. Press the
SHiFT-lock key 1o remove the SHIFT indicator from the dis-

play.

3) Set the TIME: press the SHIFT-lock key to display the SHIFT
indicaior in the upper lefi-hand corner of the screen. Enter the
hour, menth, and day. The test set inserts the colons for you.
Numbers that are out of range will be rejected. Press the
SHIFT-lock key to remove the SHIFT indicator from the dis-

play.

4) Set up the BACK LIGHT timer. This timer controls how long the
backlight wiil stay it when you press the LIGHT key. Choose
CONTINU (F2) if you want the backlight to stay on continu-
ously,

Choose TIMED (F1) if you want the backlight to automati-
cally turn itself off after the specified number of minutes. To do
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this, press the SHIFT-lock key. Then type in any number of
minutes between 1 and 99. 1 minute is the defauit time. Press
SHIFT again to remove the SHIFT indicator from the display.

5} i needed, change the prinder port communication interface.
The factory defauit settings work with the thermal printer
supplied by the factory.

You may need a break-out box, null modem, patch-box
and cther RS8-232C communications tools if you wish 1o set up
your own serial communications. Hare are some helpful hints,
The test set is configured as a DTE. You will need a modified
nufl modem cable i you wish to connect directly to a terminal.
If you wish to connect to a modem or other brand of printer,
you may find the 88122 Null Modem Adapter useful.

it often is successiut if pn 20 (DTR) of the modem or
terminal is connected to pin 5 (CTS) of the test set DB25
connecior. Pin 8 of the test set DB25 connector must show
green on a breakout box in order for the iest set to print.

You are free to use this information to attempt to set up the
SunSet T1 with another printer. However, Sunrise Telecom
does not warrant the operaiicn of the test set with any printer
other than the one supplied by Sunrise Teiecom.

To change the settings for your printer;

A) choose a baud rate of 1200 (F1), 2400 (F2), 9600 (F3), or
18.2K (F4).

B) choose a parity NONE (F1), EVEN (F2), or ODD (F3).

C) choose a siop bit of 1-BIT (F1) or 2-BIT {F2).

D; choose a bits per character of 7-BIT (F1) or 8-BIT (F2).

B) Set up printer's printing instructions inthe PRNT PERIOD line:

A} choose TIMED {F1) if you wauid like to have the printer print out
results at a regular interval during a BASIC MEASUREMENT.
The default time is 1 minute. You may enter any interval
between 1 minute and 99 minutes.

Tochangetheinterval, press the SHIFT-lock key to display
the SHiIFT indicator. Then enter the desired numbers from the
keypad. Press SHIFT-lock again to remove the SHIFT indica-
tor.

B) or, choose EVENT (F2) if you would like the printer to print out
a result every time an error or alarm condition is reported.

C) or, cheese LAST (F3) if you would like the printerto print out a
result only at the conclusion of a test.
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Each result can only be printed once and then the print buffer is
empiied.

2.8.3 ERASE NV RAM

This operation is performed as a last resort if the set is not
performing properly. Perform this operation only after attempting
to correct the problem by:

1) Making sure that the test set is configured propetrly for the
application being attempted.

2) Turning the power switch off and on has not corrected the
problem.

WARNING
Performing the NV RAM ERASE operation will erase all of the
user-storable information you have entered into the test set. All
user loopback patterns, fransmit patterns, telephone numbers,
and system profiles will be erased.

Use the following procedure to perform the ERASE NV RAM
procedure:

1) Fromthe main menu, enterthe OTHER FEATURES menuitem,
then enter the SYSTEM CONFIG menu item, then enter the
ERASE NV RAM menu itern.

2) Press ENTER again after the warning message is displayed. A
WORKING message will be displayad.

3) When the test set is finished with the operation turn the power
off for 5 seconds and then turn the power back on.

4} Reconfigure the set for the operations you need to perform.
LINE INTERFACE, TEST PATTERNS, andal other areas ofthe
set will be restored to the faciory defaulls,

2.8.4 SELF TEST

Usethe SELF TEST to perform a hardware and memory check
within the SunSet T1. Use this procedure:

1} From the main menu, enter the OTHER FEATURES menu
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item, the enter the SYSTEM CONFIG menu item, then enter
the full SELF TEST menu item.

2) View the results. If you see an error code displayed, then try the
NVRAM ERASE operation described in this section. Then
repeat the SELF TEST again. If any error messages remain,
please call Sunrise Telecom Customer Service at (800) 701-
5208 for assistance.

2.8.5 CLRE PRINT BUFFER

This command clears the print buffer. It saves you time by
clearing out unwanied information before you turn on the printer.
Use the following procedure:

1) Fromthe main menu, enterthe OTHER FEATURES menu itern,
then enter the SYSTEM CONFIG menu item, then press
ENTERon CLRPRINT BUFFERto clearthe buffer. You will see
the scraen flash momeantarily while the buffer is cieared. You
have compieted the operation.

2,8.6 VERSION / OPTION

This menu item aliows you to verify the Software version, type,
options, and setial number. Use the following procedure:

TyFromthemainmenu, enterthe OTHER FEATURES menuitem,
then enter the SYSTEM CONFIG menu item, then press
ENTER on VERSION/OPTION io view the software version,
type, options, and serial number. You have completed the
operation.

2,8.7 FACTORY DEFAULTS

This function restores all the test set settings fo the factory
defaults. This can be a useful troubleshooting step if someone
has used the set before you and changed something that you

- can't find. Use this procedure:

1)Fromihe mainmenu, enterthe OTHER FEATURES menuitem,
then enter the SYSTEM CONFIG menu item, then press
ENTER on FACTORY DEFAULTS to reconfigure the test set
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1o the factory defaults. You will see the screen flash momen-
tarily while the operation is performed. You have compieted
the operation.

2.9 Using the TEST PARAMETERS menu

The next menu available in OTHER FEATURES is the TEST
PARAMETERS menu. You may program several TEST PARAM-
ETERS:

2.9.1 ERROR INJECTION

Setup the ERROR INJECTION parameters for the test set as
shown in Fig 3—45 using this procedure:

1) Fromthe main menu enterthe OTHER FEATURES menu, then
anter the TEST PARAMETERS menu item, then enter the
ERROR INJECTION item.

2) Choose The TYPE of errors to be inserted: BPV (F1), LOGIC
(F2), LOG+BPY (F3), or FBE (F4) as desired. This will cause
the test set to insert BPV errors, logicai errors, combined
logical and BPV errors, or framing bit errors, respectively.

3) Cursor down to the MODE menu item and choose BURST (F2),
or RATE (F1).

4) For BURST MODE, cursor down to COUNT and specify the
COUNT of errors to be inserted. Press the SHIFT-lock key fo
display the SHIFT indicator. Use the keypad to type in any
number between 1 and 9989.

Note that when you actually inject the errors, The efrors will be
inserted during a 1 second period, and will cause from 1 1o 2
grrored seconds.

5) For RATE MODE, cursor down to RATE and specify the error
RATE number and exponent. Press the SHIFT-lock key to
disptay the SHIFT indicator. Then enter the desired numbers
from the keypad. When you have entered the desired num-
bers press ENTER and the operation is complete.

When the errors are actually injected, they will be inserted at
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a continuous rate as specified in this entry.

Error injection is usually performed to verify presence of a
loopback. Simply press the ERR INJ key and the test set willinsert
errors as you have specified them in the ERROR INJECTION
menu. If you are |looped back, the ERRORS LED will light,

1h:41:45
ERROR INJECTION
TYPE :
MODE : RATE
RATE : 2E-5
BEV LOGIC LOG+BPV FBE

Figure 3-45 Error Injection

2.9.2 MEASUREMENT CRITERIA

Refer to Figure 3-46. You should only need to use this screen
in rare situations. Here is an explanation of the various items:

11:41:45
VMEASUREMENT CRITERIA

MEAS DURATION:

QUT OF FRAME : 2/4

AVG INTERVAL @ 00:320:10

TIMED CONTINU

Figure 3-46 Measurement Criteria
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MEAS DURATION

1} Choose TIMED or CONTINU. A timed measurement will be
stopped after the indicated amount of time has elapsed. This
is useful for making measurements of a specified length. 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 muchiime is left before the end of the test.
A CONTINUous test will run indefinitely untii you press the
RESTART orESCAPE keys.

2) I you choose TIMED, enter a number between 999 hr 99 min
and 1 rmin.

OUT-OF-FRAME

You may choose either 2-in-4 or 2-in-5 frame errors as the
condition for declaring an OUT-OF-FRAME. This may be useful
on a corporaie basis if it is desired that alf test and monitoring
equipment report an QUT-OF-FRAME condition under exactly
the same cenditions.

AVG INTERVAL

During tests that run a long time, it is useful to have measure-
menis of current conditions as well as measurements of condi-
tions since the beginning of the test. You may select what period
of time you wish fo use to report current measurements. The
factory default is 10 seconds. in this way you get a report of the
bit error rate and other measurements over the previous 10
second intervai. The report is then updated once every 10
seconds, You may set the averaging interval between 1 second
and 98 hours.

2.9.3 OTHER PARAMETERS

PATTERN INVERSION

You may enable or disable pattern inversion. When pattern
inversion is enabled, it will transmit the complement of any
selected test paftern. For instance, with patiern inversion se-
lected, & 3-in-24 pattern will actually be transmitted as a 21-in-24
pattern.

3-118 SunSet T1 9Version 5.06

www.valuetronics.com




IBLE CHANNEL CODE

You may set 7F-Hex {0111 1111) or FF-Hex (1111 1111} as
your idle channel code. This code is then used during VF channel
access operations when the line interface is set to the TERM
mode. The idle code is also used in fractional T1 testing to fill up
the unused channels.

EMULATION TYPE

You may choose either CSU or NI {(smart jack) as the type of
C8U/NIemulation you use. This setting will be used by the test set
to determine whai type of locpback codes it looks for in the CSU/
NI emulation screen.

WESTELL REPEATER

You may choose either 31xx-80 or 31xx-56. Your choice here
willbe usedinthe WESTELL LINE RPTR and WESTELL OFFICE
RPTH menus to instruct the test set which repeater codes io
transmit.

2.10 Using the PRINT RECORDS Menu

The final menu in OTHER FEATURES is PRINT RECORDS.
You may print out a variety of information using this feature. Use
the following procedure:

1) Plug the test set info the printer. Be sure power is applied to
each.

2) Press the PRNT SCRN key to make sure that the test set and
printer are working togeiher properly,

3) Set up the individual records to be printed. Choosing YES will
print the record. Choosing NONE will leave the record
unprinted. The individual records are:
¢ TEST RESULT BUFF: The test result buffer prints all the last
10 results that are in the buffer. This function requires a lot
of time fo complete so don't use it until you are ready fo
leave the printer and test set in a printing mode for a long
time.

*VIEWDATA BUFFER: This buffer prints all 32 pages of VIEW
RECEIVED DATA stored in the view daia buffer.

* SYSTEM PROFILE: This buffer prints all the parameters that
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are currently set on the fest set.

«USERTEST PATTERN: This buffer prints ali the user-defined
test patterns with their labels (names).

« USER LPBK CODE: This puffer prints alf the user-defined
loopback codes with their labels (names).

* USER DIAL NUMBER prints all the user-defined telephone
numbers with their labels (names).

4) Each time you make a selection, press ENTER to begin
printing.

2.11 Using the DATA LINK CONTROL (SLC-96)

Chogse SLC-96 framing inthe LINE INTERFACE menu before
proceeding. Press ENTER on DATA LINK CONTROL within the
main menu to see Figure 3~47. All capabilities are in conform-
ance with TR-TSY-000008.

WARNING
Using the SLC-96 send message capability can bring down an
entire SL.C system. Be sure you are properly trained before
proceeding. Monitoring the SLC datalink from a MON jack should
not cause a probiem. See Chapter 4 for additional application
information.

06:44:12
DATA LINK CONTROL SLC~96

[MONITOR DATA LINK;
SEND MESSAGE
SWITCE PROTECT LINE
VIEW DATA LINK

Figure 3-47 Data Link Conirol
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2.11.1 MONITOR DATA LINK

The first menu choice is the data link monitor. This monitor
gives you an English-language transiation of the information in
the 51.C data link. See Figure 3-48 for a sample screen.

06:44:12

S5LC~-56 SEND MESSAGE

MODE A-FELP: CLE
MAJOR : ALM B-FELP: CLR
MINOR : CLR C-FELP: CLR

POWER : CLR D-FELP: CLR
A SHLF: CLR F-TELP: CLR
B SHLEF: CLR Mi : CLR

C SHLF: CLR M2 : CLR

o SHLF: CLR M3 : CLR
PROTECT LINE SW : IDLE

C BITS: 11111111111

HOLDSCR

Figure 3-48 S1.C-96 Monitor Data Link

Here is a detailed description of each of the items:

MODE

There are three kinds of data link modes specified in TR-TSY-
000008, NOTE, WP1B, and WP1. The mode will show as the
NOTE, which indicates the 16-bit format of either the NOTE or the
WF1B card. Alternatively, the mode can be indicated as the WP1,
a 13-bit format.

MAJOR
A major alarm on the data link will be indicated here.

MINOR
A minor zlarm on the data link will be indicated here,

POWER
A power alarm will be indicated here.

ASHLF
An A-shelf alarm will be indicated here.
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B SHLF
An B -shelf alarm will be indicated here,

C8HLF
An C-shelf alarm wili be indicated here.

DSHLF
An D-shelf alarm will be indicated here.

PROTECT LINE 8W
The switch-to-protection line switch message is shown here.

CBITS
The 11 C-Bits are displayed here.

A-FELP
An A digroup far end loop will be indicated here.

B-FELP
A B digroup far end loop will be indicated here.

C-FELP
A C digroup far end loop will be indicated here.

D-FELP
A D digroup far end loop will be indicated here.

P-FELP
A Protection digroup far end loop will be indicated here.

M-BITS
The three M bits are displayed here.

2.11.2 SEND MESSAGE

The set gives you an English-language table of items that you
may send on the SLC-96 data link. Before entering this menu,
make sure you have a TERM or SPLT-F configuration and have
both your transmit and receive cords plugged into the gircuit and
the test set. See Section 7 for diagrams on how to plug in the set.
See Figure 3—49 for a picture of the screen that is used.
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06:44:12
SLL~8%6 SEND MESSACGE

MoDE @ KRR

MAJOR : ALM  A-FELP: CLR
MINOR : CLRE B-FELP: CiLR
POWER : CLR  O~FELP: CLR

A SHLF: CLR D-FELP: CLR
B SHLF: CLR P-FELP: CLI
C SHLF: CLR S-BITS: 1111
D SHLE: CLR M-BITS: 111
C BITS: 111111111311
NOTE Wel WPLB SEND

Figure 3-49 SLC-96 Send Message

MODE

This selection ailows you to control what SL.C-96 element the test
set will emulate as it sends the SLC-96 message. The three
cheoices are NOTE, WP, and WP1B.

MAJOR, MINOR, POWER, A SHLF, B SHLF, C SHLF, DSHLF
These categories allow you to set the desired alarm message.

A-FELP,B-FELP, C-FELP, D-FELP, P-FELP
These categories allow you to set a far-end loop or indicate the
existence of a far-end loop.

S-BITS, M-BITS, C-BITS
These categories allow you to directly enter these SLC data link
bits that are not otherwise defined.

SEND

This F4 key function aflows you 1o send the message at any time.
Afternatively, you may send a message by pressing the ENTER
key. Note that no message is sent untit you press either SEND or
ENTER. This altows you to edit your message to your liking and
only send it when it is exactly the way you wish. Once you send
it, it will continue to be sent until you change it.
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2.11.3 SWITCH PROTECT LINE

This menu lets you switch one of the working digroups A
through D fo the protection digroup.

ACTION
Choose either SWITCH (F1) or RELEASE (F2) to carry out the
desired action.

LINE
Choose the desired digroup (A through D) by pressing the
appropriate F-key (F1 through F4),

ENTER
When you have put your settings the way you want them, press
the ENTER key to send the desired message.

2.11.4 VIEW DATA LINK SLC-96

This menu itern allows youi to view a live SLC-96 data link, The
bits are arranged according to their place inthe SLC-86 data link.
This screen may be useful for those applications that do not foliow
TR-T8Y-000008. See Figure 3-50 for an exampie of this screen:

06:44:1%2

SLC-86 VIEW DATA LIWK
L0

PAGE 01

DLE  Cromemeewm e CassM-MAAS--5s

1113010111011 z230

Figure 3~-50 View Data Link SLC-96
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2.12 Using DATA LINK CONTROL (ESF)

ESF DATA LINK CONTROL is provided when you have
chosen ESF framinginthe LINE INTERFACE menu. See Figure 3—
51, below.

17:16:17

DATA LINK CONTRCL ESF

SEND T1.403 PRM

SEND T1.403 BOM
PRINT T1.403 RESULTS
RTRV 5401¢ PM CNTR
PRINT 54016 RESULTS

Figure 3~-51 Data Link Control ESF

2.12.1 MONITCR T1.403 PRM

The MONITOR T1.403 PRM allows you to view the Perfor-
mance Report Message (PRM) as reported on the ESF data link.
This gives you real-time end-to-end performance information
even when the circuit is in service. This screen also keeps a
record of how many seconds payload loopback messages and
yeilow alarm messages appeared. The screen shows how much
total time has elapsed since you began 1o moniior the data link,
as well as how much time & valid T1.403 data link message was
received. Figura 3~52 shows & sample screen:
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17:16:17

DATA LINK MONITOR
T1.403 PRM

ELAPS TIME -~ D00:02:22
DETEC TIME ~ GO00:00:00

CRC-1 - 0 C=<5h - 0
C=<10 - 0 C=<100 - &
C=<319- 0 C=>320 - 0
SEFE ~ FSREE 0
BPYV - 0 SLIP -~ 0
PLBgec- 0 YELsec - O

PAUSE RESTART HOLDSCR

Figure 3-52 MONITOR T1.403 PRM

Here are what each of the items mean:

ELAPSTIME
This is the total amount of time which has passed since the data
link began to be monitored.

DETECTIME
This is the total amount of time that the set has detected valid data
link messages during the time that the set has been monitoring
the data link.

CRC-1
This is the number of seconds during which exactly 1 CRC-6 error
was reporied.

C=<5
This is the number of seconds during which 2 to 5 CRC-6 errors
were reported.

C=<10
This is the number of seconds during which 6o 10 CRC-6 errors
were reported.

C=<100
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This is the number of seconds during which 11 to 100 CRC-6
errors weare reported.

C=<319
This is the number of seconds during which 101 to 319 CRC-6
errors were reported.

C=320
This is the number of seconds during which 320 or more CRC-6
errors were reporied.

SEFE
This is the number of severely errored framing events that were
reporied .

FSBEE
This is the number of FSBEESs that ware reported.

BPV
This is the number of seconds in which at least one bipolar
violation occurred were reported.

SLIP
This is the number of seconds during which at least one frame slip
pccurred.

Pl.Bsec
This is the number of seconds in which the device is lcoped back.

YElsec
This is the number of seconds in which at least one yellow alarm
messages were received.

PAUSE
The PAUSE (F1) key aliows you to pause the measurement so S
that no resulis are recorded again until you press the RESUME

(F1) key.

RESTART

The RESTART (F2) key allows you to siar measurement over
again. '
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HOLDSCR

The HOLDSCR (F3) key stops the screen from updating while you
lock at ii. The measurement continues the background in the
background. You can let the screen update again by pressing the
CONTINU (F3) key.

2.12,2 MONITOR T1.403 BOM

Refer to Figure 3-53 . This screen displays the message that
the test set receives over the data link. The receive status line
shows MESSAGE if the test set is currently receiving a message
cn the data link. The message will be displayed under the LAST
MESSAGE line, If the set is not receiving a message, the MES-
SAGE line will say IDLE, and the last message that was received
will be displayed under the LAST MESSAGE line.

VIEW DATA LINK T1.403 BOM
RECEIVE STATUS: MESSAGE

LAST MESSAGE:0000100022121111
(ieft most bit received 1lst)

0000000021111111

Figure 3-53 MONITOR T1.403 BOM

2.12.3 SEND T1.403 PRM

You can configure the test set to send the T1.403 Performance
Report Message by entering this menu item. In this mode the test
set will broadcast the message on the currently selected TX jack
according to the quality of the received signal on the currently
setected received jack. 1t will display for you a count of all the
various errors that have been recorded and transmitted since you
enterad the menu. The set sends this message continuousty until
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you ESCAPE from this menu. Refer to Figure 3-54.

17:16:17

DATA LINK TRANSMIT
T1.403 PRM

ELAPS TIME - 000:02:22

CRC-1 - G Cm=l5h -
C=<10G - 0 C=<100 b
C=<319- 0 C=>320 - 0
SEFE - 0 FSREE - O
BRY -0 SLTP - 0
Bl Bsec- © YElsec -~ 0

Figure 3-54 Data Link Transmit

2.12.4 SEND T1.403 BOM

You can also send a data link Bit Oriented Message if you
wish. Figure 3-55 shows an example of this screen:

NOTE for ESF NIU LOOPBACKS

You can use this function to loopback a far-end NiU from the
customer premises side of the near end NIU. Set the message to
NL.PK-UP. Set the repetition to 7 times. 7 repetitions will allow the
far end NIU to loop up without letting the signal last long enough
to loop up the near end.
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06:44:12

DATA LINK SEND MESSAGE
ESF — T1.403

MESSAGE - 111111000000
REPETITION - CONTINU

YEL-ALM PLPK-UP PLPK-DN more

Figure 3-55 Data Link Send Message

fn this screen you select a message io send and specify a
number of repetitions to send the message. Use this procedure:

1) Select the desired message. You can do this by using the F-
keys for predefined messages or by typing in the desired
numbers. If you type in the message, move your cursor to the
desired position and enter the 1s and Os, You are only aliowed
to move the curscr between the 10th and 15th bits of the
message. The rest of the 16-bif message is fixed.

Here is what each of the predefined messages does:
YEL-ALM sends the ESF datafink yeliow alarm

PLPK-UP sends the CSU payload loop up command. e e e
PLPK-DN sends the CSU payload loop down command.
LLPK-UP sends the C8U line loop up command.
LLPK-DN sends the CSU line loop down command.
NLPK-UP sends the NIl loop up command.

NLPK-DN sends the NiU loop down comrmand.

2} When you have selected your MESSAGE, cursor down to the
REPETITION item. If you would like to send the message
continuously, choose CONTINU (F2). If you would like to send
the message for a certain number of repetitions, choose
NUMBER (F1). Then press and release the SHIFT-lock key
and type in the number of repetitions you desire between 01
and 89.
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3) Press the ENTER key to actually send the pattern on the data
link. The desired message will be sent for you. If you chose
CONTINU for the number of repetitions, the message will be
sent continuously while you are in the DATA LINK CONTROL
ESF menu. Exiting the menu or moving into a sub-menu will
cause the message to stop.

2.12.5 PRINT T1.403 RESUL.TS

You can print out the results of your MONITOR T1.403 PRM
session afteryou are done. Simply connect a printerto the test set
and verify it is working by pressing the PRN SCAN key. You
should see the cutrent screen printed. Than enter the PRINT
T1.403 RESULTS menu item and you will see a printout of your
session.

2.12.6 RTRV 54016 PM CNTR

You can retrieve the performance monitoring data in a Pub
54016 conforming CSU with this menu itemn. Simply press the
enterkey andthe test set will retrieve all the data. Page down (F2)
as desired 10 see all the available results. Refer to Figure 3-58,
RTRV 54016 PMCNTR,

Note: You must take the line out of service ¢ retrieve the
information.

06:44:12
RTRV 5401¢é CNTR

CSU STATUS: NONE
CURRENT 15~minutes

MEASURE TIME {(sec) =~ 602
58 UAS BES SES  C85  LOFC
0 584 0 0 0 0

PAST Zé4-nocurs
VALTD TNTERVAL - 9g¢
ES UAS RES SES

0 1 0 0
Css  LOrC
G 0

PAGE-UP PAGE-DN

Figure 3-56 Retrieve Counter
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2.12.7 PRINT 54016 RESULTS

First connect a printer to the SunSet T1 and verify that it is
working by pressing the PRN SCRN key. You can then print the
results you see from RTRV 54016 PM CNTR by entering the
PRINT 54016 RESULTS menuitem.

2.13 Using CSU/NI EMULATION (option SW106)

CSU/NI EMULATION gives you a simple, full-duplex emula-
tion of a CSU or an NI. With this capabiiity, you can unplug the
C8U or Nl and insert the SunSet T1 in its place. The emuiation
scresn gives you :

* a pictorial explanation of the circuit status

* measuremeant resulis

* configuration commands to perform loopbacks

Finally, while in this mode, the test set will respond to C8U and
NI ioop up/down codes. See Figure 3-57.

G2:59:33
ET-000:00:00
FAC
-4
LBKT- 000:00
BBEV - 0
L . FEE ~ 0
ooF - 0
CRCE- D
RMTCMD - NONE ES§ - § B S .
5ES - O
LOCCMD - UBS - 0

RESET LLPBK-F LLPBXK-E FLPBK-F

Figure 3-57 CSU/NI Emulation

To use this screen:

1) Set up your configuration in the LINE INTERFACE menu with
the following settings:
* Appropriate FRAMING for the circuit under test (not AUTO)
* Appropriate CODING for the circuit under test (not AUTO)
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e 1.544M test rate
« Appropriate LBO - FAC and LBO - EQP forthe line under test.

2) Plug the cords into the test set and circuit under test. Make sure
the FACILITY jacks are plugged in to the signal coming from
the network. The test set will respend to loopback codes from
the network.

3} Setthe test set up for either Nl emulation or CSU emulation. Do
this by:

a) escaping 1o the MAIN MENU

b)entering OTHER FEATURES

cientering TEST PARAMETERS

d) entering OTHER PARAMETERS

g) choosing C8U ar Ni under EMULATION TYPE

4) Return to the MAIN MENU and enter CSU/NI EMULATION.
Observe the circuit error counts and see if a remote loopback
command is being received. Note that the framing of the
remote loopback command must be the same as the framing
selected in the LINE INTERFACE menu.

5} if desired, operate any of the local commands as foliows:
* RESET (F1) resets the test set to a through mode.

* LLPBK-F (F2) operates a line loopback in the faciity direction.
A line ioopback regenerates the signal but does not reframe
the signal. Hence, BPVs andframe errors will pass through the
line loopback unchanged. Once the line loop back has been
invaked, the LLLPBK-F command will be replaced with the
UNLLB-F (F2) command. In this case, pressing F2 wiil undo
the loapback.

* LLPBK-E {F3} operates & line locpback in the eguipment
direction. A line loopback regenerates the signal but does not
reframe the signal. Hence, BPVs and frame errors will pass
through the line loopback unchanged. Once the line loop
back has been invoked, the LLPBK-E command will be
replaced with the UNLLB-E (F3) command. in this case,
pressing F3 will unde the loopback.
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* PLPBK-F (F4) operates a payload loopback in the facility
direction. A payload loopback regenerates the signal, and
also reframes and recodes the signal. Mence, BPVs and
frame errors will be eliminated as they pass through the
payicad loopback. Once the payload lcopback has been
invoked, the PLPBK-F command will be replaced with the
UNPLB-F (F4) command. In this case, pressing F4 will
undo the loopback.

8) When you are finished with the session, press ESCAPE and you
will return to the MAIN MENU. Al! loopbacks will be dropped
as you exit the session, and the LINE NTERFACE settings will
be reinstated.
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1.0 Basic Applications

1.1 Accepting a New Span

Here is a procedure for accepting a new span. The set-up is
{lustrated in Figure 4—1.

1) Verify that the span is not in service. This accepiance test will
disrupt service,
Find out what kind of loopback device is installed at the
end of the span, and what loopback codes operate it.

2) Switch on the test set. Press the ENTER key to advance io the
MAIN MENLL,

3) Enter the LINE INTERFACE item by pressing the ENTER key.
Set the screen settings to:
INTERFACE: SINGLE
MODE: TERM
FRAMING: as specified by your design
CODING: as specified by your design
TESTRATE: 1.544M
REF CLOCK: INTERN
LBO - FAC: 0dB (i)
Press ENTER when your settings are correct.
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4) Connectthe test set to the circuit as shown in Figure 4~1. Press
the HISTORY key to acknowledge the blinking history lights
and turn them off.

5} Move the cursor to the LPBK & SPAN CONTROL menu and
press ENTEHR. Press ENTERon CSU & NICONTRQOL, For SF
framing, set up the screen with;

4-2 SunSet T1 p Version 5.06

www.valuetronics.com




TYPE: IN-BAND
CODE: Nl or C8U, as appropriate.
Do not actually select the LOOP-UP entry until last.

For ESF framing, set up the screen with:

TYPE: ESF-DL

CODE: NETWORK (NiU) or LINE (CSU), as appropriate.
Do not actually select the LOOP-UP entry until last,

When you press the ENTER or LOOP-UP key, you will see a
‘LOOPING UP” message followed by a “LOOP UP SUC-
CEEDED” message. You may press the GRAPHIC key if you
would fike visual confirmation of the circuit configuration.
Referto Section 6 foradditional information about the loopback
capabilities.

8) Press ESCAPE untif you have returned to the MAIN MENU.
Move the cursorto the SEND TEST PATTERN menuitemand
press ENTER. Select the patiern you would like to send.

7) Enterthe BASIC MEASUREMENTS menu item. Verify that the
span performs to your company’s reguirements for the ser-
vice delivered. If necessary, see Section 5 for the measure-
ment definitions.

8) When you have finished with the BASIC MEASUREMENTS,
press ESCAPE to return to the MAIN MENU. Enter the LPBK
& SPAN CONTROL item. Enterthe CSU & NICONTROL item,
Set the MODE io LOOP-DN to release the loopback. You
should be able to leave the other settings as they were. Verify
that the LOOP DOWN SUCCEEDED message is shown,

9) Disconnect your test set from the circuit.

1.2 Accept a New Service

Here is a procedure for accepting a new service. The test set-
up Is shown in Figure 4-2,

1) Verify that the span is not in service. This acceptance tes! will
disrupt service.
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2) Switch on the test set. Wait for the graphic picture of the circuit
configuration to be displayed. Press ENTER to move 1o the
main menu.

3) Enterthe LINEINTERFAGE menu by pressing the ENTER key.
Set the screen settings to:
INTERFACE: DUAL
MCDE: SPLT-F
FRAMING: as specified
CODING: as specified
TESTRATE: 1.544M
REF CLOCK: INTERN
LBG - FAC: 0dB (it)
Press the ENTER key when all the settings are as desired.

4) Connect the test set to the circuit as shown in Figure 4-2.

5) Movethe cursortothe LPBK & SPAN CONTROL menu: ENTER
the CSU & NI CONTHOL item.

For SF framing, set up the screen with:
MODE: LOOP-UP (Do not actually select the LOOP-UP
entry unti last).
TYPE: IN-BAND
CODE: NlorC8U, as appropriate.

For ESF framing, set up the screen with:
MODE: LOOP-UP (Do not actuatly select the LOOP-UP
entry until fast).
TYPE: ESF-DL.
CODE: NETWORK (NIU} or LINE {C8U), as appropriate.

Press ENTER when your seitings are correct.

You will see a “LOOPING UP” message followed by a “LOOP
UP SUCCEEDED” message. You have now operated the
loopback device on the facility side of the circuit. You may
press the GRAPHIC key for a visual confirmation of the circuit
configuration. Refer to Section & for additional ioopback
information.

6) Press ESCAPE as necessary fo return to the MAIN MENU,
Enter the LINE INTERFACE menu. Change the MODE to
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SPLT-E; press ENTER.

7) Repeat step 5 for the loopback device on the equipment side
of the cirguit,

8) Press ESCAPE as necessary to return to the MAIN MENU,
Enter the LINE INTERFACE menu. Change the MODE to
SPLT-A. You will need to press the F4 (*more”) key when the
cursor is on the MODE line in order to do this.

Pressthe GRAPHIC key to confirmyour set-up. You should
now have the span complietely looped up from end o end so
thatthe signal transmitted by the test set will be looped around
the entire span.

8} Press ESCAPE as necessary to return to the MAIN MENU.
Enter the SEND TEST PATTERN menu. Cursor over to the
pattern you want ic transmit; press ENTER.

10) Press ESCAPE as necessary to return ‘o the MAIN MENU.
Enterthe BASIC MEASUREMENTS menu. Verify thatthe span
performs to your company’s reguirements for the service
delivered. If necessary, see Section 6 for an additional expla-
nation about the BASIC MEASUREMENTS.

11) When you are finished with the BASIC MEASUREMENTS,
press ESCAPE to return to the MAIN MENU. Enter the LPBK
& SPAN CONTROLmenu, Entertne CSU & NICONTROL item.
Set the MODE to LOOP-DN in order to release the loopback.
Verify that the "LOOP DOWN SUCCEEDED" message is
displayed.

12) Inthe same manner, drop the loopback at the other end of the
circuit.

13) Disconnect the test set from the circuit.

1.3 Monitor an In-service Circuit

Here is a procedure for monitoring a span that is in-service.
The set-up is illustrated in Figure 4-3.
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Figure 4-3 Monitoring an In-Service Circuit
1} This test may be performed while the span is carrying live
customer {raffic.
2) Switch on the test set.
3) From the MAIN MENU, enter the LINE INTERFACE item.

Configure the test set for SINGLE, DSXMON, AUTO, AUTO,
INTERN, 1.544M, 0dB(ft).
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4) Connect the test setto the circuit as shown in Figure 4-3. Press
the HISTORY key to acknowledge the blinking history lights
and turn them off.

5) Examine the LEDs and the GRAPHIC screen for information
about the circuit under test.

The pulses kght should be lit, and a valid framing type
should be indicated. A steady ERRORS or BPV light will tell
you that the circuit is working but that it is experiencing
trouble. SIG LOSS, and FRM LOSS are indications of severe
problems. A YEL ALM indication will show a problem on the
other side of the circuit. AIS may indicate a {rouble condition
where a network element transmitting to the test set has lost
its incoming D81 signal and has replaced it with the AIS
signal. LOW DENS and EXCESS Os are indications that the
traffic onthe DS1 is not conforming to minimum network pulse
density requirements.

The graphic screen will show what kind of pattern, if any,
is being received by the test set,

If you need additional information proceed to step 6.
Otherwise, disconnect your test set from the circug.

6) You may make a basic measurement by using this procedure.
Press ESCAPE as necessary untit you arrive at the MAIN
MENU. Enterthe BASIC MEASUREMENTS menu. Verify that
the span performs to your company’s requirements for the
service delivered. If necessary, see Sections 5 and 6 for an
additional explanation about the BASIC MEASUREMENTS.

7) Whenvyouare finished, disconnect your test set from the circulit,

1.4 Loop Back a CSU or Ni

Here is a procedure for looping back a CSU or NI. The set-up
s illustrated in Figure 4-1,

1) Verify that the span is not in service. Looping the span wili
disrupt service.

2} Switch on the test set. Wait for the GRAPHIC to be displayed.
Press ENTER {6 move 1o the main menu.
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3) Enter the LINE INTERFACE menu. Configure the settings for:
INTERFACE: SINGLE
MODE: TERM
FRAMING: as specified by your design
CODING: as specified by your design
REF CLOCK; INTERN
TESTRATE: 1.544M
LBO - FAC: 0dB(ft)

Press ENTER when your settings are correct.

4) Connect the test set to the circuit as shown in Figure 4-1. Press
the HISTORY key to acknowiedge the blinking history lights
and turn them off,

5) Enter the LPBK & SPAN CONTROL menu. Enterthe CSU & Ni
CONTROL item, '

For SF framing, set the screen for:
MODE: LOOP-UP (Do not select this until your other
screen setlings are correct).
TYPE: IN-BAND
CODE: Nior CSU, as appropriate

For ESF framing, set the screen for:
MODE: LOOP-UP (Do not select this until your other
screen setlings are correct).
TYPE: ESF-DL
CODE: NETWORK (NIU) or LINE (CSU), as appropriate

You will see a “LOOPING UP” message followed by a “LOOP
UP SUCCEEDED” message. You may press the GRAPHIC
key if you would like a visual confirmation of the loopback. If
necessary, refer to Sectior 6for additional information about
loopback functions.

6) When you are finished, press the ESCAPE key as required to
return to the MAIN MENU, Enter the LOOPBACK CONTROL
menu. Set the MODE to LOOP-DN in order to release the
loopback. The other screen settings should be correct. Verify
that the "LOOP DOWN SUCCEEDED" message is displayed.
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7) Disconnect your test set from the circuit.

1.5 Stress a T1 Line
Follow this procedure for stress testing a T1 line:

1) Sst up the span for testing as outlined in Section 1.1 or 1.2,
Proceed up to the point where measurements are io be
performed.

2) Before performing the BASIC MEASUREMENTS, select a
stress pattern for the line. Do this by pressing ESCAPE as
necessary until you arrive at the MAIN MENU. Then enter the
SENDTEST PATTERN meny. Cursoroverto the desired siress
pattern. The test set will immediately begin transmitting the
highlighted test pattern.

3)Oncethe patternhas beensent, seeifthe BPV and/or ERRORS
LEDs are lit. if they are, you may have illustrated how the
customer could be having a problem with the circuit. Try
additional stress paiterns as desired. QRS is the original
stress pattern and is used as the default stress pattern in the
test set. Here are some other stress patterns and their appli-
cation:

55 Daly

This pattern stresses abiiity of regenerators to follow timing
circuit phase changes. Stresses ability to pass zero patterns.
Mast useful on AMl lines.

3-in-24
This pattern contains maximum number of legal zeroes and
minimum allowable ones density. Most useful on AMI lines.

2823 and 2820

These patterns are iike QRS except that they are not zero-
constrained. 2e23 has a maximum of 23 zeroes in a row, and
2e20 has 20 zeroes in a row. Note that AM| circuits are only
specified to carry 15 zeroes in a row, so these patterns stress
these circuits beyond what they are designed to carry. Despite

4-10 SuaSet T1 pVersion 5.06

www.valuetronics.com




the long individual zero strings, the patierns average 50% ones
density.

1-in-8

This patternis like 3-in-24 exceptit has a maximum of 7 zeroes
in& row, This is {he best low density pattern forstressing 8875
circuits,

1-in-16
This pattern puts enormous stress on AMI circuits, especially
line repeaters. This pattern averages only 6% density which is
far under the specified 12.5% densily for AMI lines. The
pattern does not cause problems for circuits with B82S
coding.

Ali1s
This pattern reguires the most power from regenerating cir-
cuitry and may cause the pulse level to drop.

BRIDGE TAP DETECT patterns

This is a collection of patterns that have been known to show
the presence of bridge taps. This pattern group is actually its
ocwn measurement and is found in the OTHER MEASURE-
MENTS menu.

Other patterns

Several additional patterns are available in the set for stress
testing. See Section 5 for additional patterns and a discussion
cf their application.

4} When you are finished, release the loopback and disconnect
your test set from ihe cirpuit,

1.6 Verify Proper B8ZS/AMI Optioning

A common fault in new circuits is a BBZS/AMI oplioning
mismatch in ong or more network elements. This procedure will
help you determine if this problem exists in your circuit.

1} Set up the test set and circuit as described in Sections 1.1 or
1.2. If you test tc one end of the circuit first, as in 1.1, be sure
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to repeat the procedure to the other end of the circuit as well.

Make sure the test set's line CODING is setto the same ine
coding as is supposed to be present on the circuit. Get the
circuit looped up and ready for testing.

2) Transmit an all 1s signal and an alternating 1s and Os signal.
Verify that there are no errors with any of these signals. If there
are any errors, then you have problems that are not assogi-
ated with a B8ZS/AM| mismatch,

3} Transmit a 3-in-24 signal. If any equipment in the line has
optioning that disagrees with the test set, then you will see a
loss of synch or excessive errors.

4) Verity the diagnosis by fransmitting QRS. QRS will aiso cause
errors when there is an AMI/B8ZS mismatch in the circuit.

5) Note that in the set-ups of Sections 1.1 and 1.2 that the
customer's T1 tetrninating equipment is isolated from the
circuit, Thus, if the customer's equipment has the optioning
probiem, the previous procedure will not expose it while the
circuit is looped up.

it the circuit tests fine while lcoped up, but fails when
looped down, then check if the line code monitored in one
dgirection is not the same as the fine code monitored in the
other direction. ff it isn't, then the cusiomer's eguipment may
be at faull. If the problem stilf isn't evident from the central
office, then a trip to the customer's premises may be required.

1.7 Checking for Frame Slips and Frequency
Sync

Freguency synchronization can be a problem when:
« the customer purchases a channelized T4 circuit
* the customer's circuit passes through a synchronous net-
work element such as a switch, PBX or a digital cross-
connect system (DCS) '
= the T1 circuit passes through more than one carriar
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Figure 4-4 Freaquency Synchronization Problems

Frequency synchronization problems resuit in frame slips, a
major source of service impairment. Referring to Figure 4-4, use
this procecure fo identify frequency synchronization problems:

1) Obtain & reference frequency source. This can be the other
side of the customer's circuit or it can be a 1.544 Mbps
reference signal that is traceable to a stratum 1 level clock.
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2) This test may be performed while the span is carrying live
customer traffic.

3) Turn the power on io the test set.

4) Fromthe main menu, enterthe LINE INTERFACE item. Config-
ure the screen settings for:
INTERFACE: SINGLE
MODE: DEXMON
FRAMING: AUTO
CODING: AUTO
REF CLOCK: EX-TERM {if a 3V source with up {o 36 dB
loss) ar, EXT-MON ( if a DSXMON signal is used)
TEST RATE: 1.544M
LBO - FAC: 0dB ()

Press ENTER when your screen settings are correct. Connect
the reference T1 signal to the EQUIPMENT RCV jack on the
side of the test set,

5 Plugthe FACILITY RCV jack (side of test set) into the DSX MON
jack or other MON jack of yourcircuit. Press the HISTORY key
to acknowtedge the blinking history lights and turn them off.

8) Press ESCAPE as necessary until you arrive at the MAIN
MENU. Enter the BASIC MEASUREMENTS menu. Press the
PAGE-UP (F1) key oncetoview the RESULTS - FREQUENCY
screen. You can see if there is a problem because the
frequency slip bar will be moving across the screen. If there
is no bar drawn, then there is no slippage occurring.

7} If you have used an external signal source, be sure to check
both sides of your circuit. If you have used one side of the
circuit as your reference and the other side as the tested
signal, then you are done. Disconnect your lest set from the
circuit.

1.8 Measure Signal Level
You can measure signal level while periorming one of the

other tests, or you can measure signal level just by itself.
At a D3X, the level should be between 2.7 and 3.3 volts
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measured from the OUT jack.

Al a repeater housing, the voltage should generally be be-
tween 2.4 and 3.3 volts on either of the repeater outputs. The loss
at the repeater inputs should generally be between 10 dB and 35
aB.

The signal strength at the incoming side of an office repeater
bay CSU, or NI should be from 0 dB to -15 dB.

If there is a signal on the OUT jack, use the set-up shown in
Figure 4-5to measure the level. Otherwise, use the set-up shown
in Figure 4-1. Here is a procedure for measuring the signal level:

1} Choose what kind of access mode you want to use. You can
make the measurement in TERM, DSXMON, and BRIDGE
modes. TERM and BRIDGE provide the most accurate re-
sults, but DSXMON may be the most canvenient mode. TERM
also will disrupt service. BRIDGE is accurate, but the result
may be degraded by a iow-quality termination at the network
stement terminating the T1 lina. A DSXMON measurement
should generally show a result of about -20 dB.

For the rest of this procedure we will use the TERM mode
for illustrative purposes. Verify that the span is not in service.
Using the TERM mode will disrupt service.

2} Switch on the test set. From the main menu, anter the LINE
INTERFACE menu and set the MODE to TERM. Now press
ENTER 1o return to the main mentu.

3) Connect the test set to the circuit as shown in Figure 4-5, Press
the HISTORY key to acknowledge the blinking history lights
and turrs them off.

4yEnterthe BASICMEASUREMENTS menu. Pressthe PAGE-DN
(F2)keyiwice to movetothe RESULTS-SIGNAL screen. Read
the signal level. Note that separate readings are given for the
positive and negative signals sc that you can get more
accurate information on a faulty regenerator.

5) Whenvyou are finished, disconnect your test set from the circuit.
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1.9 Run a Timed Test

Many network tests require the use of an exact time period
such as 15 minutes, 1 hour, or 24 hours over which o conduct a
test. In this section you will set up the timer for one of these tests.
Use the foliowing procedure:
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1} Use the desired procedure from Section 1.1, 1.2, or 1.3 as the
basis for your testing.

2) Switch on the test set,

3) From the MAIN MENU, enter the OTHER FEATURES item.
Enter the TEST PARAMETERS item. Enter the MEASURE-
MENT CRITERIA item. For the MEAS DURATION, press
TIMED (F1). Now press and release the SHIFT-lock key. The
SHIFT indicator will appear in the upper left-hand corner of the
screen. Enter the number of hours and minutes that you want
the test to run. The format is (hhh:mm). Press ENTER when
your setting is correct. Press ESCARE untif you arrive at the
main rmanu.

4) Proceed with the test procedure as outiined in Section 7.1, 7.2,
or 7.3, When you perform the BASIC MEASUREMENTS, the
iest will now be timed. You can see how much iime is
remaining by viewing the RT (Remaining Time} indicator inthe
upper right-hand corner of the screen.

1.10 Check the DSX Wiring

Ocecasionally, a miswired [38X can be the source of a circuit
probiem. Use the foliowing procedure to verify that the DSX has
been wired correctly:

1) Verify that the span is not in service. This test will disrupt
service.

2} If the DSX is very large, you may need two test sets or a very
long cord for this test. Switch on both of the test sets. Wait for
the graphic to be displayed. Then press ENTER to move to the
main menu.

3} Foreach test set, enterthe LINE INTERFACE menu. Configure
the screen settings for:
INTERFACE: SINGLE
MODE: TERM
FRAMING: as specified by your design
CODING: as specified by your design
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REF CLOCK: INTERN
TEST RATE: 1.544M
LBO - FAC: 0 dB (ft)
Press the ENTER key when all the settings are as desired.
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4) Connect the test set to the circuit as shown in Figure 4-6. You
may use one test set as shown inthe diagram or two test sets
if the two pieces of eguipment are not located close to sach
other. You will need to find a point on either side of the D8X
where you can connect the test set. This point could be at test
jacks on the network equipment on either side of the DSX. Youi
will need to make sure that you have opened the circuit at each
point so that the test set is not bridge-tapped onto the existing
circuit, Once you have connecied to the circuit, press the
HISTORY key to acknowledge the blinking history lights and
turn them off,

5) Verify that each test set shows the PAT SYNC LED on and the
BPV and ERRORS LEDs off. This means that the circuit is
wired through the DSX properly. Nexi, press the ERR INJ key
onone ofthe test sets. Verify that the BPV and ERRORS lights
come on and then start to blink on the other test set. This
assumes that each fest set is configured to iniect 1 BPV and
1 BIT error. Now repeat the process by pressing the ERR INJ
key on the other test set. Verify that the BPV and ERRORS
lights come on and then start to blink on the first test set. This
verifies that each direction is properly wired through the DSX
and that the test sets didn’'t synch on a signal source on
ancther circuit.

8} Repeat the procedure for the other direction of the circuit.

7) When you are finished, disconnect both test sets from the
circuit. Make sure the circuit is restored to its original through
candition.

1.11 Observe Network Codes or Channel Data

The SunSet T1 provides a large screen display which is useful
for analyzing live circuit data. in addition to a display of the binary
data, hexadecimal and ASCII translations are provided to you.
This display can be used to decode T1 network control codes that
are in use, and can also be used to verify the contents of DDS
channels,

32 pages of data are stored at cnce so that you can scroll
down through the information and observe changes over time.
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This number of pages can also tell you whether a T1 network
pattern is interleaved with the framing bit or is overwritten by the
framing bit. Use this procedure:

1) This test may be performed while the span is carrying live
customer traffic if a BRIDGE or DSXMON access mode is
used. The test can also be performed out-of-service if the
TERM mode is used.

2) Switch on the test set.

3) From the main menu, enter the LINE INTERFACE menu and
specify DSXMON or BRIDGE mode if the circuit is carrying five
traffic. Specify your other settings as desired. If you want to
have frame alignment on the received signal, be sure the set
frames up successfully.

4) Connect the test set to the circuit as shown in Figure 4-3
(DSXMON) or 3-5 (Bridge). Press the HISTORY key to ac-
knowledge the biinking history lights and turn them off.

5) Press ESCAPE as necessary to arrive at the main menu. Enter
the OTHER MEASUREMENTS menu. Enter the VIEW RE-
CEIVED DATA item. You will now receive a display of the data.

6) Review the live data as it is displayed. When the codes that you
are interested in appear, press the PAUSE (F3) key to trap 32
pages of data. Then press PAGE-DN (F2) to scroil through the
data. The data is presented as itappears on the T1 bit stream.
The data is broken out into timeslots for you. Use this table to
convert from timeslot number to channe! number:
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Channel Numbering
T8 D34 b1D D2

1 1 1 12
2 2 13 13
3 3 2 1
4 4 14 17
5 5 3 5
g 6 15 21
7 7 4 g
8 8 16 15
g 9 5 3
10 10 17 18
11 11 6 7
12 12 18 23
13 13 7 i
14 14 198 14
15 15 8 2
16 16 20 18
17 17 g g
18 18 21 22
19 18 10 10
20 20 22 16
21 21 114 4
22 22 23 20
23 23 12 8
24 24 24 24
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Channel Numbering - SLC-96
T/S8 SHLFA SHLFB SHLFC SHLFD

1 1 25 49 73
2 13 37 61 85
3 2 26 50 74
4 14 38 62 86
5 3 27 51 75
6 15 36 83 87
7 4 28 52 76
8 18 40 64 88
g 5 29 53 77
10 17 41 65 &g
11 6 30 54 78
12 18 42 66 9C
13 7 31 55 79
14 19 43 67 A
15 8 32 56 80
18 20 44 68 892
17 9 33 &7 81
18 21 45 6% 93
19 10 34 58 82
20 22 46 70 94
21 11 35 59 83
22 23 47 71 95
23 12 36 80 84
24 24 48 72 96

7) Figure 4.7 shows an example of the ten-bit pattern, 1011 1111

11,
£9:59:33
VIEW RECEIVED DATA
BAGE : 01
T/5  BINARY HEX ASCII
001 101lllii BF (FD) ()
ocz EF (F7) -
ook FB (DF) -
04 FE (7F) ()
605 FF (FF) -
006 BF (FD) (3
o EF (¥7) (3
cos ¥R (DF) .
PAGE-UP PAGE-DN RESUME
Figure 4-7 Ten-Bit Pattern
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8) Whenyou arefinished, disconnect yourtest set fromthe circuit.

1.12 Determine Round Trip Circuit Delay
Refer to Figure 4-1 and use this procedure:

1) Verify that the span is not in service. This tesi will disrupt
service,

23 Switch on the test set.

3} Fromthe mainmenu, enterthe LINE INTERFACE item. Config-
ure the screen settings for:
INTERFACE: SINGLE
MODE: TERM
FRAMING: as specified by your design
CODING: as specified by your design
REFCLK; INTERN
TESTRATE: 1.544M
LBO - FAC: 0 dB (f)
Press the ENTER key when all the seftings are as desired.

4) Connect the test set to the circuit as shown in Figure 4—1. Press
the HISTORY key to acknowledge the blinking history lights
and turn them off.

5) Move the cursor to the LPBK & SPAN CONTROL meny item
and press ENTER. Then enter the CSU & NI CONTROL item.
For SF framing, set up the screen with:

MODE: LOOP-UP (Do nct select this item until the other
settings are correct)

TYPE: IN-BAND

CODE: NI or CSU, as appropriate

For ESF framing, set up the screen with;
MODE: LOOP-UP (Do not select this tem until the other
settings are correct)
TYPE: ESF-DL
CODE: Network (NIU)j or LINE {CSU), as appropriate

You will see a "LOOPING UP” message followed by a “LOOP
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UP SUCCEEDED” message. You may press the GRAPHIC
key if you would like a visuai confirmation. Refer to Section 6
for additional informaticn about the loopback capabilities.

6) Fromthe mainmenu, enterthe OTHERMEASUREMENTS item.
Enter the PROPAGATION DELAY item. The set will then
perform a propagation delay measurement for you on the
looped-up circuit. Read the value of circuit delay reported in
us {microseconds).

7) When you are finished, ESCAPE back to the main menu. Enter
the LPBK & SPAN CONTROL menu, then enter the CSU & NI
CONTROL item. Set the MODE to LOOP-DN in order 1o
release the loopback. Verify that the "LOOP DOWN SUC-
CEEDED" message is dispiayed.

8) Disconnect your test set from the circuit.

1.13 Determine Distance to Loopback
Refer to Figure 4~1 and use this procedure:

1) Verify that the span is not in service. This test will disrupt
service.

2} Switch on the test sat.

3) Fromthe main menu, enterthe LINE INTERFACE item. Config-
ure the screen settings for:
INTERFACE: SINGLE
MODE: TERM
FRAMING: as specified by your design
CODING: as specified by your design
REF CLK: INTERN
TEST RATE: 1.544M
LBO - FAC: 0dB (ft)
Press the ENTER key when all the settings are as desired.

4) Connect the test set to the circuit as shown in Figure 4—1. Press
the HISTORY key to acknowledge the blinking history lights
and turn them off,
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5} Move the cursor to the LPBK & SPAN CONTROL menu item
and press ENTER, Then enter the CSU & NI CONTROL item.
For 8 framing, set up the screen with:

MODE: LOOP-UP (Do not select this item unti the other
settings are correct)

TYPE: IN-BAND

CODE: Ni or CSU, as appropriate

For ESF framing, set up the screen with:
MODE: |.LOOP-UP (Do not select this item until the other
settings are correct)
TYPE: ESF-DL
- CODE: Network (NIU} or LINE (CSU), as appropriate

You wili see a “LOOPING UP” message foliowed by a “LLOOP
UP SUCCEEDED" message. You may press the GRAPHIC
key if you would like a visual confirmation. Refer to Section 6
for additional information about the loopback capabilities.
Note that you could do this for any type of loopback -
hardware loopback, repeater loopback, and so on.

6} Fromthe mainmenu, enterthe OTHERMEASUREMENTS itern.
Enter the PROPAGATION DELAY item. The set will then
perform a propagation delay measurement for you on the
icoped-up cirguit,

Read the value of circuit delay reporied in kFt. This will tell
you how many kilofeet there are between the test set and the
loopback device. This measurement is accurate to about
1000 feet and is useful for making sure that the looped
repeater is in the apparatus case that you expect it to be in.

This measurement is oniy valid if the fine does not pass
through any network elements and/or transmission elemants
that introduce appreciable delay. Line repeaters will not
cause a problem. Fiber muxes, 3x1 muxes, and 3x1 digital
cross-connect systems definitely will cause a problem. Office
repeater bays that are equipped with dejittering circuits can
cause g problem.

Even if you have devices thai cause excessive delay, you
can still get good data by looking at the difference in delay
time between a loopback at a known location and a loopback
at the unknown location.
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7)When you are finished, ESCAPE back to the main menu. Enter
the LPBK & SPAN CONTROL meanu, then enter the CSU & NI
CONTROL item. Set the MODE to LOOP-DN in order to
release the loopback. Verify that the "LOOP DOWN SUC-
CEEDED" message is displayed.

8} Disconnect your test set from the circuit.

1.14 Monitor a Voice Frequency Channel

Here is a procedure for monitoring a voice frequency channel
within a T1 circuit. The set-up is illustrated in Figure 4-3.

1) This test may be performed while the span is carrying live
customer iraffic.

2) Switch on the test set.

3} Fromthe main menu, enterthe LINE INTERFACE item. Setthe
screen settings fo:
INTERFACE: SINGLE
MODE: BRIDGE (Fig 6.58) or DSXMON (Fig 7.3A})
FRAMING: AUTO
CODING: AUTO
REF CLOCK: INTERN
TESTRATE: 1.544M
LBO - FAC: G dB (ft)
Press ENTER when your settings are correct.

4} Connect the test set o the circuit. Press the HISTORY key to
acknowledge the blinking history lights and turn them off.

5) Press ESCAPE until you arrive at the main menu.

Enter the VF CHANNEL ACCESS menu. Enter the VF
MEASUREMENTS item. Select your desired transmit and
received channels. The channel number is auiomaticaly
converted to a timeslot number for you on 5F-D4, ESF, and
S5LC-96 A-digroup D81s. The set refers to the framing type to
make this conversion for you. if you are using another type of
framing, refer to the channef numbering tables on pages 4-21
and 4-22 to determine which timeslot to specify within the test
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sel.
Adjustthe volume to the desired level by using the volume
controf on the right-hand side of the test set.

NCTE: If you are not able to monitor the channel, verify that the
AUTO framing of the test set was able to synch onto a recognized
framing patiern. The test set will not perform the monitor function
if framing is unavailable. Press the RESYNCH key o restart the
auto framer ¥ a valid frame pattern is not shown. if this doesn't
work, try unplugging and replugging the receive cord, This will
positively verify that there is no recognizable framing at this
momant.

6) When you are finished, disconnect your test set fromthe circuit.

1.15 Simple Talk/Listen

Here is the simplest procedure for taiking and listening on a
T1 circuit. The set-upisillustrated in Figure 4-—1. However, instead
of having a loopback at the far end of the circuit, your might have
anacther test set, a channel bank, a switch, or other T1 terminating
network element. Use this procedure:

1) Verify thatthe span is not in service. This test will disrupt service
for the 23 channels that you are not using.

2) Switch on the test set. Wait for the graphic to be displayed.
Then press ENTER to move to the main menu.

3) Enter the LINE INTERFACE menu. Configure the screen
settings for:
INTERFACE: SINGLE
MODE: TERM
FRAMING: as specified by your design
CODING: as specified by your design
REF CLK: INTERN
TESTRATE: 1.544M
LBO - FAC: 0dB (ft)
Press ENTER when your settings are correct.

NOTE: Beware if you select AUTO or UNFRAME for the framing
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type. It is not possibie to perform talk and listen on an unframed
signal. One of the framing LEDs must light for this procedure to
work.

4) Cornectthe test set to the circuit as shown in Figure4—1. Press
the HISTORY key to acknowladge the blinking history lights
and turn them off.

5} From the main menu, enter the VF CHANNEL ACCESS item.
Enter the VF MEASUREMENTS item. Select the receive (lis-
ten) and transmit (talk) channeis - they are usually the same.
You can now talk and listen on the channel which you have
selected. Adjust the volume to the desired ievel by using the
volume control on the right-hand side of the test set.

NOTE: The test set will automatically convert the channel
number to a timeslot for you on SF-D4, ESF, and SLC-86 A
digroups. For other framing formats or digroups, refer to the
channel numbering tables at the end of sub-section 1.11 o
determine which “channel” tc specify within the test set.

8) When you are finished, disconnect the test set from the circuit.

1.16 Advanced Talk/Listen

Use the Simple Taik/Listen procedure as a reference for this
one. This procedure lets you use different access modes, signal-
ing, and other additional featuras.

1) Verify that the span is not in service if you will be using a
disruptive access mode.

2) Switch on the test set. Press ENTER to move to the main menu.
3) Configure the set for the appropriate line interface mode:

* TERM: Inthe TERM mode, the test set drops and inseris on the
selected channels and fills the other 23 channels with idle
code. The received signal is terminated at the test set and is
not retransmitted. Refer to Section 1.1 and Figure 4-1 for
assistance in setting up this mode.
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« LOOP, MON-LP, BRG-LP (drop and insert): In these loop
modes the test set talks and listens on the selected channel,
It receives and retransmits the other 23 channels without
disruption. Using the loop modes will cause a momentary hit
on ihe circuit when the test set is piugged into the circuit and
when it is unplugged.

¢ THRU-A, THRU-B: In these modes, the talkflisten will be
performed on the A- or B-side of a full-duplex circuit access.
The other 23 channels of that side will be transmitted through
without disruption. All 24 channels of the other side will be
fransmitted without disruption.
There will be a momentary hit on both sides when the test set
is plugged into the circuit and when it is unpiugged. There wifl
also be a hit if you change access modes from one side fo the
other side, even when the cords are aiready plugged in.

L. OOP-E, LOOP-F: Inthe LOOP-E and LOOP-F modes the {est
set tatkg and listens on the selected channels. It receives and
retransmits the other 23 channels without disruption. There
will be a momentary hit on the circuit when the test set is
plugged in and when it is unplugged.

4) Connect the test set to the circuilt according to the access
mode you have selected. Press the HISTORY key to acknowl-
edge the blinking history lights and turn them off.

5) From the main menu, enter the VF CHANNEL ACCESS menu.

6) Enterthe VF MEASUREMENTS item. Selectthe receive (listen)
and transmit (talk} channels that you want. Make sure that the
TEST TONE itemis DISABLED. H you need to access a D1D,
D2, or 8L.C-96 digroups B-D, refer to the timestot charts in the
previous sections. You will now be able to talk and listen on the
channel you selected. Adjust the voiume 1o the desired level
by using the volume control on the right-hand side of the test
set.

7) If you need 1o control supervision of the circuit, enier the
supervision bits you want in order to go off hook, send ringing,
or other state. Send the bits by pressing the ENTER key or
pressing the appropriate supervision F-key. View the super-
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vision bits that are returned on this same screen. Press the
ESCAPE keyto exit this screen. You will still be sending the last
supervision bits you sent for the remainder of the session.

For your reference, here are many of the common signai-
ing arrangements used on D4 channel banks. TRMT refers to
the signaling bits transmitted by the channel bank squipped
with indicated channel card. RCV refers to the signaling bits
received by the channel bank. * means that eithera 1 ora 0
may appeasr.

Dial Pulse Originating (DR
VFinputto DPO TAMT RCV  DPC VF Output

AB AB
Loop opan co =
Loop closure [

* %

G *  Nommail batery
i " Reverse batery

Dial Pulse Terminating (DPT)

VEinputto DPY - TAMT RCV  DPT VF auput
AB AB

Nommalbattery ¢ & * *

Reversebattary ¢+ 1+ ¢

" 0 * Loopopen
" 1 " Loopclosure
2- or 4-wire E&M

E&M input TRMT RCY E&M ouiput
AB AB

M-lead grd oropenG ¢ * ¢

M-lead battery LI

0 " E-lead open
Pt Eddgrd or looped
Revertive Pulse Criginating (RPQ)

VEinputio RPO TAMT ROV RBPOVE ouiput

...... AR AR
Loop opan co o
Loop closure [ I
T % O 1 Normaibat noRP
Y0 0 Nombatiand RP
" 1 " Reverse battery
Revertive Pulse Terminating (RPT)

Viinputte RPT - TRMT ACY  RPT VF output
AB AB
Normatbattery © 0 *
Reversabatery 1 1 * *
Y07 Loopopen
Y7 1 " Loopclosure
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Sleeve Dial Pulse Originating (SDPO}
VF inpuito SDPO TRMT RGOV SDFO VF output
A B AB
& " " Nosleeve ground
1 * " Slesve ground
* 0 % Normal batiery
*r 1 * Reverse battery

Loop open
Loop closure

e 3

Duplex {DX) 2-wire, 300 ohm or 4-wire, 600 ohm
VFinpuiio DX TRAMT RCV DX VF output
AB AB
On-hook (idle) ¢co =
Off-hock (pusy) 1 % * *
* T 0 * Onheok{de
*r 1 Ofthook (busy)

Equalized Transmission Cnly {£T0), or TO, &- or 2wire

VFinpuito BTG TRMT RGOV EYO VF output
AB AB

No signaling " " Nosignaling

Forsign Exchange Office End {FXC), Ground Start mede
VFinputtc FXO  TRMT ROV FXO output

AB AB
No tip ground oo
Tip ground 6 *
No ringing 1o
Ringing A
" 0 " Loopopen
* " 1 * Loop closure

1 Noring ground
Ring ground

*  x

"
<3

Foreign Exchange Office End {FX0}, Loop Star mode
VEinputo FXO  TRMT RCV  FXC output
A B A B
No ringing o
Ringing 549 "
** 0 lcopopen
v T Loopclosure

< o
H

Foreign Exchange Subscriber End (FX8;} grd start mode
VEinputic FX8  TAMT RCV  FXS VF outpus

AB AB
Loop open, no g1 *
ring ground
Ring ground G 8 1 7 notpground
lLocpciosure.or 1 1 0 * Tipground
rirg ground
* 1 " Notpgrd noring
Y1 0 1 Tiggd, noringing
Loop open ¢ 1 & 0 Tipgrd, ringing
Loop closurg 1 1 G O Tipge, no ringing
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Forefgn Exchange Subscriber End (FX8), loop start mode
VFinputto FXS  TRMT RCV  FXSVF oulput

AB AB
Loop open g1
Looo closure L
1 * 1 Nornging
Leop ogen 0 1 * 0 Ringing
Loop closure 11 % 0 Nornging
Putse Link Repeater (PLR)
VFinputio PLR TRMT RCV  PLR B&M oufput
AB AB
E-load open oo -
Edeadgrdorigop 1 1 ¢ ¥
Y0t M-lgad grd or open
"ot 1t Meead hattorinop
Aingdown (RD} 2-wire, 900 ohm or 4-wire, 606 ohm
Input to RS TRMT RCVY  RDoutput
AB AB
Norrgtotrsimp'x? 1 * "
20Hzrngtrsimpx0 @ 1 * Neringtotrpair
20zdrgtrsimpxt 1 0 % ringon iy pair
sg lead &t grd L A
sgleadat-48Vde 0 ¢ 1 * OCrdsensrelaytosg
sgleadat-48Voc + ¢ 0O * 48Vdciosglead

9) If you need to dial on the circuit, move your cursor down to the
PDTMF DIALING menu item and press ENTER. Enter the
number you wish to dial and then press the ENTER key.

10) When you are finished, disconnect your test set from the
circuit.

1.17 Send a Tone
Here is a procedure for sending a tone:

1) Thisisanintrusive test. Be sure the T1 line is not carrying traffic
or that it wilt be able io withstand the hits that this procedure
will introduce.

2} Configure the set for the appropriate line interface mode for
sending the tone:

« TERM: in the TERM mode, the test set sends the tone on the
seiected channel and fills the other 23 channels with idle
code. The received signal is terminated at the set and is not
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retransmitied. Hefer to Section 1.1 and Figure 4-1 for assis-
tance in setting up this mode.

« LOOP, BRDG-LP, MON-LP: inthese LOOP modes the test set
sends a tone on the selectad channel, it receives and retrans-
mits the other 23 channels without disruption. Using these
LOOP moedes will cause a momeantary hit on the circuit when
the fest set is plugged in and when it is unplugged.

« THRU-A, THRU-B: In these modes, the tone will either be
transmitted out the A- or B-side of a fuli-duplex circuit access,
The other 23 channels of that side will be transmitted without
disruption. All 24 channels of the other side will be transmitied
without disruption. There will be a hit on both sides when the
test setis plugged in and when it is unplugged. There will also
be a hit on both sides if the access is changed from THRU-A
to THRU-B and vice-versa

« LOOR-E, LOOP-F: Inthe LOOP-E and LOOP-F modes the test
set sends a tone on the selectad channel. it receives and
retransmits the other 23 channels without disruption. There
will be a momentary hit on the circuit when the test set is
piugged in and when it is unplugged. The non-test direction
will be terminated on the receive side, and the transmit side
will be driven with an all 1s signal.

3} Once the access mode has been set up, plug the test set into
the circuit. Press the HISTORY key to acknowiedge the
blinking history lights and turn them off.

4) From the main menu, enter the VF CHANNEL ACCESS iiem.
Enterthe VFMEASUREMENTS menu item. Use the NEXT (F1)
or PREVIUS (F2) to set up the receive and transmit channels.
Move the cursor to the TEST TONE menu item and press
ENABLE {(F1). Move the cursor tc TONE FREQ and select the
desired frequency, using the more {F4) key to display addi-
tional alternatives. If you wish, you may enter a fone frequency
directly from the keypad using the SHIFT-lock key. Enter a
value between 50 Hz and 3804 Hz. Move the cursor to the
TONELEVEL item and seiect eithera0dBmievelora-13dBm
level. If you wish, you may enter your own tone level directly
from the keypad. Use the F1 (MINUS) key if your entry is less
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than 0 dBm. You are now transmitting a tone on the selected
channel. Press ENTER when your settings are compiete.

5) Whenyou are finished, disconnect your test set from the ciruit.

1.18 Fractional T1 Testing
1.18.1 Fractional T1 Circuits

Fractional T1 circuits are circuits of data rate nx58 kbps or
nx64 kbps, where n can be anywhere from 1 to 24 channels. N
channels of the T1 fine are dedicated to the fractional T1 circutt,
and the remaining channels of the T1 line are either filled with an
idle code or other revenue traffic.

A fractional T1 circuit typically starts out at the customer
premises at a fractional T1 CSU (see Figure 7.18A). The purpose
of this CSU is to convert the signal into a standarg T1 signal
suitabie for transmission on the telephone company network. The
CSU may also multiplex other fractional signals into an agygregate
fractional signal within the T1.

The CSU is configured to place the data into either an nx56 or
nxB4 kbps format. nx56 utilizes the first 7 bits in each channe! and
allows the customer to transmit an unlimited number of zeroes
evenwhentheT1 lineis optioned for AMI coding. The CSU piaces
a1 in the eighth bit to ensure 12.5% ones density even when the
customer is transmitting all zeroes.

NxB4 is like nx58, except the CSU inserts no cnes. This format
is generally used when the T1 line is configured using B8ZS line
code or aiternating channe! assignment. in the B8ZS case, ihe
line code ensures adequate pulse density regardiess of the
number of zeroes transmitted on the circuit. In the alternating
channel assignment case, the idle pattern inseried into the
alternating idle channels ensures adequate ones density regard-
less of the customer data transmitied in the alternating active
channels,
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The C8U mustbe configured to put the fractional T1 channels
in the proper positions within the 24 T1 channels available in the
T1 line. Three formats exist, seguential order, alternating order,
and random order. The alternating order format was described in
the previous paragraph. For example, a 384 kbps circuit {6x64)
might use channels 1, 3, 5,7, 9, and 11. Channels 2, 4, 8, 8, 10,
and 12 might be filled with 2 01111111 idgle code. Sequential
order is different from alternating order in that all the fractional
channels are located contiguously within the Tt frame. For
example the same 384 kbps circuit might use channels 1 through
Eofthe T1 line. A randomly configured 384 kbps circuit might use
channels 4, 8, 10, 17, 20, and 24.

in a fractional T1 circuit such as a video circuit, it is vital that
each channel of the circuit arrive in the same order (phase) that
itleft. If this does not happen, then the signal becomes scrambled
and the receiver cannot properly decode the information. The
signal wili generally only arrive in phase if the fractional T1 circuit
travels as a bundle through the various network elements and
transmission media. If individuat channeis should become spiit
onto two different transmission paths, then the transmission detay
of the two paths will probably be different, causing the problem.

We have aiready covered the function of the CSU in the
fractional T1 circuit shown in Figure 4-7. Other elements serve
different functions. For instance, the 1x0 DCS (Digital Cross-
connect System) is used to cross-connect the incoming frac-
tional T1 line onto the desired transport line. The 1x0 DCS allows
many fractionai T+ circuits to be combined with other channelized
circuits onto more densely-packed T1s. The idie channels are
simply discarded as they pass into the DCS. This reduces costs
by providing highest utilization (fit!) on the T1 paths in the iong-
haul portion of the network.

The M13 or 3x1 DCS aliows the grouping of many T1s onto
selected higher-speed transmission paths for iong-haul trans-
port. The fractional circuit passes through a similar group of
neiwork elements at the far end of the circuit.

1.18.2 FT1 Circuit Acceptance Test Procedure

Here is an acceptance test procedure for a fractional T1
circuit. Refer to Figure 4-8. This is an advanced test procedure
which should only be attempted if users are already familiar with
the T1 test procedures described earlier in this section.
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1) Verily that the fractional circuit is not in service. This accep-
tance test will disrupt service.

2} Switch on the test set.

3) From the main menu, enterthe LINE INTERFACE item. Config-
ure the screen settings for:
INTERFACE: DUAL
MODE: SPLT-E
FRAMING: as specified by your design
CODING: as specified by your deisgn
REF CLOCK: INTERN if facing the Fractional CSU, otherwise
_ LOGP if facing the 1x0 DCS
TEST RATE: nx56 or nx64, sat up the desirad channels for
transmit and receive.
LBO - FAC: ¢ dB (fi) {or as required)
LBO - EQP: 0 dB (ft} (or as required)

Whenyou press nx56 or nx64, the screen will switch to the FT1
TIMESLOT screen. Manually set up the timeslots to the configu-
ration indicated in your circult record. if the timeslot configuration
is not known, AUTO configure {0 the active channals,

Note that AUTO configuration may not yield the proper
channels if any of the active channels are transmitting an idle
code. it will also not work properly if the idle code set in the
OTHERFEATURES, TESTPARAMETERS, OTHERPARAMETERS,
IDLE CHANNEL CODE item is not the same as the idie code on
the circuit being tested (7F = 01111111, FF = 11111111), One
good way for you to observe the idle and active channels for
yourself is to piug the test setin using the 1.544 Mbps test rate and
then go to the VIEW RECEIVED DATA menu. This will allow you
to double check what the test set comes up with in an AUTO
configuration.

Press ENTER when the timeslot settings are as desired.
This will returnyou to the LINEINTERFACE menu. When the LINE
INTERFACE menu seitings are as desired, press ENTER.

4) Connect the test set to the circuit at one of the split access
points shown in Figure 4-9. Make sure you know which end of
the circuit the EQUIPMENT jacks are facing and which end of
the circuit the FACILITY jacks are facing.
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5} Loop up the circuit toward the near end CSU. A standard CSU
loopback code may be used from the access point described
in 47 because the test set has access to the entire T1
terminating at the CSU.

Note that you may need to reconfigure your tesi set back
10 1.544MTESTRATE inthe LINE INTERFACE menuin order
to loop up the CSL.

8) Changethe access MODE to SPLT-Fio looktowardthe far-end
Csu.

7} Loop back the far-end FT1 CSU. You will need fo find out what
kind of loop code will activate the far-end FT1 CSU. This may
possibly reguire assistance at the far end.

8) Change the access MODE to SPLT-A. View the graphic to
verify that you have a double-loopback so that you are
sending and receiving across the entire length of the span
from end to end.

9} Enter the BASIC MEASUREMENTS menu and perform the
acceptance tast. Verify that the fractional T1 service performs
o your company’s requirements for the service delivered. §
necessary, see Sections 5 and 6 for an additional explanation
aboutthe BASIC MEASUREMENTS.

1.19 SLC-96 Testing

Here are a few application notes on SLC-96 testing. Refer to
your digital loop carrier maintenance manual for detailed infor-
mation. Referalso o TR-TSY-000008 for SLC-986 reference infor-
mation. Note also that SLC-96 systems come with maintenance
capabilities built right into the system. These maintenance faa-
tures should be used as a first step in troubieshooting SLC-96
probiems. T1 test ecuipment should only be used where the SLC-
96 maintenance features are not available.

WARNING
5L.C-98 sysiems carry up to 96 channels of customer traffic. Do
not use the test set-ups shown in Figures 4—12 and 4-13 unless
you have been properly trained. Use the set-ups shown in Figures
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4-12 and 4-13 only in conjunction with a SLC-96 maintenance
manual. Verify through that manual that your planned mainte-
nance activities will not cause a disruption in service.
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Figure 4-10 Typical SLC-96 System Configuration
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Threetypical SLC-86 maintenance applications are discussed
in this section. The applications cover in service data link moni-
toring, out of service testing, and in-service digroup testing. Use
Figure 4~-10 as a guide for each of these applications.

Some general information about SLC-96 systems is useful
before actuaily attempting to perform maintenance on the sys-
temns, SLC-96 systems are used to carry subscriber telephone
service as weil as a variety of special services. The systems
provide pair gain by multiplexing up to 96 metaliic loops onto 4
T1 #nes. The systems have a remote terminal located near the
custormers and a centiral cffice terminal located in the ceniral
office. The central office terminal may have a DS1 or analog
metallic interface to the switch. Conversely, newer switches may
be built with a TR-TSY-000008 interface (SLC-96 interface stan-
dard) so that there is no need for a central office SLC-96 terminal,

SLC-96 systems have three modes of aperation. Mode | is
where all 4 digroups are used, and each channel of each digroup
is reserved exclusively for a given customer. Mode il is where
only 2 digroups are used for all 96 channels, and the SLC-96
system keeps track of which channels are allocated to which
customers through the C bits in the SLC data link. Mode il is
where the system only serves special service lines. In this mode
it uses only two digroups because only 48 channel units can be
plugged into the terminals.

The A digroup transmits the system's data link through the
SLC-96 framing format. The data link contains afarm, protection
switching, far-end looping, and other maintenance information.
The B and D digroups use D4 framing. These digroups are not
used inmodes Il and lif. The C digroup also uses SLC-96 framing.
The C datalink is cnly used in mode i, In this mode it carries
channel allocation information.

The SLC-96 system uses a protection digroup for ensuring a
higher level of reliability. Either the remote terminal or the central
office terminal may initiate a switch to the protection digroup if a
transmission failure is encountered.

1.19.1 SLC-96 Data Link Monitoring

Here is a procedure for monitoring the A data fink to observe
the operational status of an in-service SLC-96 system.

Ch. 4 Applications 4-4]

www.valuetronics.com




Burg eleq 91s oy Buuonuow 1|

~p @nbi4

>uaxh Ay IRoA
AUNUDYE  INTWAINGDD

#Oh0 IVRINGD

x50 X560
), Oy, ./W*

M L Y | dnouniay
i i 7
|10 et
i ¢
_:O -, ez

[N o e

- N e

TYNNEAL A4 TN

040 O FEOMEY

PPHANID

SunSet T1 p Version 5.06

4-42

www.valuetronics.com



Bunsay 93IA18G-40IN0 6-01S  Z1—F a4nbid

]

X84

NS

ing
4

TNIRIEL
358440
BGIEEN]

L/ kY .\

“ ] y
A
3 A

oo oo
. L @ WA
OV LNFRGTSS M M \

oy e T

O
NOWE

NIREL
J10WIH

F440 NBINID

HNGHHGY

|
]

.

4-43

Ch. 4 Applications

www.valuetronics.com



uoissjwsuel] yur ejeq dnoibig v 96-21S €1~ 94nbiy

NI L
3440
THENED

S TeaEs

O—:mﬂaw
9-0f

~how

HLOWE

3430 WHINDY

‘dass snotaaad auy deye j pesul Apues
us nod JEg) 65 puey oA wi Apeas Bnd
UOBRULIDY AL dABL HoE] (110 YOS OHY
soetpuyAi e w bryd ‘gL pue o sdess
0} "UGSTRI SIU) 04 BIABPRAIN 8q ABt
Eulits NOW B4} 'eswaoyicy 8l N0

YoEs Ul papasu oq A Brd uoneuwinaay v (g

dn1-19$ Sy} 10f poinbai aue §9s oMy (7
U0 OS pUE 4 vay) Ly 18y

UMOUS JODI0 DU Ul Ut P03 By By {1
SRION

SunSet T1 pVersion 5.06

4-44

www.valuetronics.com



1) Switch on the {est set.

2} Fromthe main menu, enter the LINE INTERFACE item. Config-
ure the screen setflings for:
INTERFACE: SINGLE
MODE: DSXMON
FRAMING: SLC-96
CODING: AMI (or as provisioned)
REF CLOCK: INTERN
TESTRATE: 1.544M
LBO FAC: 04dB {ft) {oras reg'd)

When your LINE INTERFACE settings are correct, press
ENTER.

3) Connect the test set to the circuit as shown in Figure 4-11.

4) Perform a BASIC MEASUREMENT and see if the signal itself
has any BPVs or SL.C-86 framing errors.

5) Escape from the BASIC MEASUREMENT and enterthe DATA
LINK CONTROL itern. Enterthe MONITOR DATA LINK item.
Observe if a protection switch is in place. If there is one, note
which digroup and the direction of transmission. Observe if a
far-end loop is in place on any of the digroups - this will be
signified by ALM next to the FELP category.

6) Reposition the plug into the remote terminal monitor jack.
Observe:
* the mode of the remote card (WP1, WP1B),
« if there is a SLC-96 system alarm,
¢ if any of the remote sheives are in alarm,
» if there is a protection line swiich in place,
» and if there is a far end lcop in place.

7} Teke appropriate maintenance action. When you are finished,
disconnect the test set from the circuit.

1.19.2 Out-of-Service SLC-96 Testing

Here is a procedure for performing cut-of-service festingon a
SLC-96 system. Perform this testing only onthose rare occasions
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when the SL.C-86 system is not carrying live customer traffic.
1} Switch on the test set.

2j Fromthe main menu, enterthe LINE INTERFACE item. Config-
ure the screen settings for: '

INTERFACE: SINGLE

MODE: TERM

FRAMING: SLC-98

CODING: AM! (or as provisioned)
REF CLOCK: INTERN

TEST RATE; 1.544M

LBO FAC: 0dB () (or as required)

When your settings are correct, press ENTER.

3} Connect your test set to the circuit as required for the testing
you wish to perform. Refer to Figures 4-11, 4-12 and 4-13.
Mere than one set may be necessary because you may nesd
to transmit and receive maintenance commands on the A
digroup while you are performing bit error testing on another
digroup. Possible tests you can perform inciude;

« Switching digroup A through D to protection

* Looping back digroup A through D and P to verify fransmission
performance

* Inducing the system to switch to protection by creating a loss
cf signal, loss of frame, or high bit error rate

* Verify transmission of proper alarm indication when a shalf or
power source has gone down

+ Verify that central office terminal transmits AIS (blue alarm) in
downstream direction when signal has been lost in upstream
direction.

* Verify that A digroup can do a half-switch when half of the A-
digroup and half of the protection digroup is not working.
*Verify fast and transparent protection switching so that users do

not notice a probiem.

« Verify proper assignment of channels during mode Il operation.

4) When you are finished, disconnect the test set from the circuit.
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1.19.3 Testing a Digroup on a Working SLC-96 System

Here are some appiication notes for lcoping back and troubie-
shooting a digroup on a working SLC-96 system. Note that this is
not & complete discussion of in-service SLC-96 intrusive testing,
and that you should not perform this testing without additional
maintenance and procecural information and training beyond
what is presented here, Further, you should double-check the
information presented here against the maintenance procedures
of your pariicular system.

A key requirement of in-service SLC-96 tasting is that you not
accidentally drop service to the people who are using the SLC-
96 system. One inadvertent mistake may effect many customers.

Where possible, you should use the built-in mainienance
features of your SLC-886 system to effect a pretection switch and
far-end loopback. The procedure presented here should only be
used when the puilt-in features of your system are not available
for some reason. ‘

1) Verify that the protection digroup is available. Do this by using
the procedure described in Section 1.19.1. Verify in the
MONITOR DATA LINK menu that PROTECT LINE SW says
IDLE on both directions of transmission on the A digroup. i
sither direction does not say idle, then the protection line is
already in use and cant be used for additional switching.

Also verify that the protection digroup is transmitting the
same bit stream as the A digroup. You can do this by
simulianeousiy using two test sets to monitor the SLC-96 data
links on each digroup and by viewing the received daia on
each digroup.

2} Obtainthree SunSet T1 test sets for general systemtesting. Set
up the LINE INTERFACES of two of the sets to be SINGLE/
LOOP/SLC-96/AMIINTERN/1.544 Mbps /0 dB. Once these
settings have been entered by pressing the ENTER key, piug
the two sets in series with the two directions of transmission on
the A digroup as illustrated in figure 4-13. Be sure to plug in
the cords in the seguence shown in the diagram to minimize
the amount of downtime for the A digroup. Before plugging the
setin, obtain two termination plugs to put in the two OUT jacks
shown in steps 5 and 10.
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3) Aftermaking sure that the protectionline isidie, also make sure
that the protection line is in service. Do this by taking the set
thatis transmitting toward the remote terminal and requesting
a far end loop for the protection line. Enter the SEND MES-
SAGE menu item, choosing WP1 or WP1B, as appropriate for
the MODE, and then selecting ALM for P-FELP. Press the
ENTER or SEND key to actually send the message. Take your
third test set and plug into the protection line towards the
remote terminal and verify that you can send and recsive
error-free towards the remote terminal. After verifying that the
transmission is error-free, go back io the firsttest setand drop
the protection iine far end joop by changing P-FELP to CLR
and pressing the SEND or ENTER keys.

Repeat the procedure for the other test set towards the
central office terminal. This will alow you to eheck the entire
length of the protection line from your mid-point of tast access.
Note that your ceniral office terminal may or may not support
the loopback feature.

If your protection line has tested ok, then you may proceed to
switch the desired live digroup to the protection line as
described in step 4).

4) It you wish to switch the B, C, or D digroups, use this procedure.
i you wish to switch the A digroup, then move directly to step
8

Reguest a switch to protection by entering the SWITCH
PROTECT LINE menu item on both test sets. Select SWITCH
asthedesired ACTICN and L.INE-B, C, orD asthe LINE. Whean
the menus on both seis are properly set-up, press the two
ENTER keys simultaneously to get both terminals fo switch to
ihe protection line at the same time. Move to the MONITOR
DATA LINK menu in each set {o verily that each terminal is
transmitling back that it has switched the dasired line to the
protaction digroup. I PROTECT LINE SWsays IDLE, thenthat
terminai did not swiich the desired digroup to the protection
line and you may not proceed with your testing.

Note that the test sets must continue transmitting the
protection line switch command for the entire time thal you
want to perform your loopback test.

5) Move to the SEND MESSAGE menu and send a far end loop
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message to the appropriate digroup B, C, D, or P (if you are
testing the protection switch digroup). Do this by setting B-, C-
, D=, 0rP-FELP 1o ALM. Move tothe MONITOR DATA LINK and
verify that you are receiving ALM from the terminal in the
appropriate B-, C-, D-, or P-FELP message. This will verify that
the far end loop has been performed.

8) Plug your third test setinto the digroup B, C, D, or P to be tested.
Transmit and receive QRS or other test patterns to verify
transmission performance. Perform standard transmission
tests. Test towards the remote terminal and the central office
terminai if you were able to establish loopbacks in each
direction.

7) When you have finished testing, unplug the third tes! set and
test cords from the B, C, D, or P digroup. Enter the SEND
MESSAGE menuinthetwo A digroup test sets andchange the
B-,C-,D- orP-FELPtoCLR andpress ENTER or SEND. Move
to the MONITOR DATA LINK menu in both sets and verify that
the terminals are sending CLR inthe 8, C, D, or P FELPs. This
will indicate that the loops have been dropped at each end.

Then move to the SWITCH PROTECT LINE menu in both
sets and select RELEASE. Press the ENTER or SEND key in
both sets simultaneously. This will release the protection
switch at both ends at the same time. Verify that you get a
SWITCH succeedsed response in both sets. You have now
restored the SLC-96 to a normal operating condition.

Unplug both A-digroup test sets in the exact reverse order
ofthe way you plugged themin. Be careful to unplugthe TERM
plug inthe OUT jack and thetestcord inthe [N jack at the same
exact time. In cther words, steps 9 & 10 nhappen simulta-
neously, and steps 4 & 5 happen simulianeously.

You are now finished with your maintenance procedurs.

8) Follow a different procedure for looping back and testing the
A digroup. Instead of plugging your two test sefs in the A
gigroup as described in step 2 and as shown in figure 4-13,
piug them into the P digreup in the same fashion. The P-
digroup will become the control digroup while you are testing
the A digroup. Set up bothiest sets inthe SWITCHPROTECT
LINE menutorequesta LINE-ASWITCH. Press the ENTER or
SEND keys of both sets to send this message. This message
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will keep the SL.C-96 system on the protection line once you
actually get it switched to the protection line as described in
the next siep.

9) Initiate a switch to the protection line by simultaneously
inserting unattached test cords into the IN and OUT jacks of
the A digroup facing the remote terminal. This will cause a loss
of received signal on the A digroup at both terminals. Each
one shouid switch to the protection digroup within a few
mitliseconds. The guick switch is possible because an idie
protection digroup carries the A digroup bit stream.

10)Reguestand verifyan A-FELP inthe SLC-96 SEND MESSAGE
menu as described in step 5.

11) Use a third test set to test the A digroup as described in step
B.

12} Unplug the third test set and restore the SLC-96 system to
operational condition as described in step 7. You are now
finished with the procedure.

1.20 Using a T-BERD Power Lid

Using the T-Berd Power Lid is simple with the SunSet T1. Use
this procedure:

1) First read your T-Berd Power Lid manual for general operation
and safety instructions.

2} At the point that you would plug in a T-Berd test set, instead
plug in the SunSet T1. You may use the §8111 Duai Bantam
to 15-pin D-subminiature Connector Cable, Female. First plug
in the cable's banfam side into the SunSet T1. The arrows
shouid point inic the RCV iack and out of the TX jack. Then
plug the cable's 15-pin female connector into the 15-pin male
connector attached to the spiral cord coming out of the power
lid.

3) You can now test the powered span with your SunSet T1.
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2.0 Using the Battery & AC Charger

The battery is designed to provide plenty of power for portable
testing. The battery is charged by a custom-designed charger for
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 feature which
recharges your discharged battery quickly so that you can get it
out into the field again. This fast charging is non-damaging to the
battery.

The charger recognizes when the battery is nearly fully
charged. When this happens the charger converis over to a
trickle-charging mode that completes the charging process for
maximurn battery output. This trickle-charging mode is also non-
damaging to the battery over extended periods. However, io get
maximum life from your battery, remove it from the charger when
it is fully charged.

Here are some tips for geiting the best performance out of
your battery:

1) Leave the backLIGHT off if you don’t need it. The set may run
over 3 hours with a fully-charged battery when the backlight
is off. However, it may only run 2 hours when the backlight is
ieft on.

2) Switch the power off on the set when i is not in use.

3) Use the Cigarette Lighter Battery Charger when you are driving
from place to piace in a vehicie in between tests. This will help
keep the batiery charged when AG power is not available.

4) If you are going to run an extended test and you are not sure
if the battery will last long enough, plug the charger in at the
beginning of the test so that the set will run indefinitely. If you
wait until the battery is iow during the middle of the test when
you plug the charger in, the set's processor may reset and
drop the current test as the charger is plugged in.

8) Recharge the battery in-between uses, even if the time avail-
able for a recharge is short. The AC Battery Charger is a
special two-stage design which charges the battery to ap-
proximately 80% of it's capacity in just a few hours. The set will
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fully charge over night.

B) Do not use any other charger with this test set. Using another
charger will void your warranty. Other 12V chargers may not
supply enough power for continucus operation, or may dras-
tically reduce the life of the battery if left plugged in continu-
ously, or may have reverse voltage polarity, or may only
provide a maximum of a 60% charge.

7) You can tell when the battery is nearly fully charged by
observing the light on the charger. If the light is on solidly, then
the charger is in a high-cutput mode and is either fast-
charging the set or powering it during normal operation. When
the light begins to blink, the charger is converting over 1o a
trickle-charge mode. When the light barely flickers at ali, the
battery is fully charged.

3.0 Using the Serial Port

The test set is equipped with a standard Serial Port for both
printing and remote control operations.

3.1 Serial Port Settings

The Serial Port is configurabie for; baud rate, parity, stop bit,
bits/character and carriage return/line feed. These seitings are
configured from within OTHER FEATURES, 8YSTEM 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 serial port is
described in detail in the procedures which follow.

3.2 Configuring for Printing

The test set may be ordered with an optional High Capacity
Thermal Printer (8S118B or 118C). This printer operates by an 8-
hit serial RS-232C method, and uses thermal paper (ie. it has no
ink cartridge or ribbon which needs to be replaced). Many cther
serial printers are availabie to the user; however, not all of these
printers will operate correctly with the SunSet.
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You arefree to use this information to attempt to set up the test
set with another printer. However, Sunrise Telecom does not
warrant the operation of the tast set with any printer other than the
one supplied by Sunrise Telecam.

Refer to Figure 4-13 for a diagram of the pin-to-pin assign-
ments of the DIN to EIA-232-C cable supplied by Sunrise Tele-
com.

If you wish to connect to a modem or other brand of printer,
you may find the 88122 Null Modem Adapter useful. Refer fo
Figure 4-14,

To begin printing, follow this procedure:
1} Connect the Sunrise Telecom DIN-8 to DB-9 Printer Cable
(58115B) to the SunSet T1.

2} If you are using a Sunrise Telecom printer, skip this step.
Otherwise, you may need io connect the Sunrise Telecom Nuii
Modem Adapter (S8122A) 1o the free end of the Printer Cable.

3) Confirm that the SunSet's serial pori settings match those of
your printer. The switches to configure your printer's serial
port and print characteristics are usually located on the back
or bottom of the printer. lf you are using the Sunrise Telecom
thermal printer, refer to Figure 4-15 for the correct switch
settings.

The SunSet's factory default serial port settings are:
BAUD RATE: 9600
PARITY: NONE
STORBIT: 1-BIT
BITS/CHAR: 8-BIT
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§ pR e 4 DR

Figure 4-14 $S115B Printer Cable Pin Assingments

If you need to reconfigure the SunSet's serial port settings to
match the settings of your printer, use the following proce-
dure:

a) Fromthe MAIN MENU, seiectthe OTHER FEATURES item,
then the SYSTEM CONFIG item.

b) Select the GENERAL CONFIG item.

c) Use the Down Arrow key to access the BAUD RATE setting.
Four selections are avaitable: 1200 (F1), 2400 (F2), 9600
(F3) and 19.2K (F4). These settings determine the rate at
which the SunSet transmits data (characters} to the printer.
This setting must match the setting on your printer, other-
wise 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.

e) Access the STOP BIT setting. Two options are available: 1-
BIT (F1) and 2-BIT {F2). This setting must match with the
configuration of your printer. Normally this is configured as
1-BIT.

f) Access the BITS/CHAR setting. Two options are available:
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7-BIT {F1)and 8-BIT (F2). This setting must match with the
configuration of your printer. Normally this is configured as

8-BIT.
IR \“_‘/’"  S——
8
5 5
4
3 3
; >< )
£
] 0 C
wwwwww PIN-TO-PIN CONNECTIONS ————-
DB~9 FEMALE DE-9 FEMALE
PIN# DESCRIPTION PIN# DEXCRIPTION
5 §G T 50 GG
8 CTsS 4 BTR
3 RD e %MD
Z2 TD 3 RD

Figure 4-15 S8122A Null Modem Pin Assignments
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5 QEF BAUD RATE SELZGT 9500 DoS
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Figure 4-16 SS118B/C Printer Switch Settings

4) Set up printer's printing instructions.

TIMED: Choose TIMED (F1) if you would like fo have the printer
print out results at a regular interval during a BASIC MEA-
SUREMENT. The default time is 1 minute. You may enter any
interval between 1 minute and 99 minutes. To change the
interval, press the SHIFT-lock key to display the SHIFT indica-
tor. Then enter the desired numbers from the keypad. Press
SHiFT-lock again to remove the SHIFT indicator.

EVENT: Choose EVENT (F2) if you would like the printer to print
out a result every time an error or alarm congition is reporied.

LAST: Choose LAST {F3) if you would like the printer to print out
a result only at the conclusion of a test.
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Note that each result 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 befors continuing.

8) Ensure that the printer is powered up and "on-line".

7) Ensure that the SunSet is not displaying its GRAPHIC screen.
This screen is non-printable.

8) Press the PBN SCRN (print screen) key on the SunSet's
keypad.

8) The SunSet's current screen should now print. I it doesn't,
check the connections, configuraticn and switch settings.

3.3 Using the Remote Control (option SW100)

The SunSet T1 comes with an optional remote control feature.
Controliing the SunSet through the remote control is similar to
controlling the SunSet directly.

The remote conirol allows a remote user and a local user to
use the test set together at the same time. This simultaneous-
usage feature can help a team of people fix a problem faster.

Refer to Figure 4-14 for a diagram of the pin-to-pin assign-
ments of the DIN to DB-9 cable supplied by Sunrise Telacom.
Referto Figure 4-15 for the pin-fo-pin assignments of the Sunrise
Telecom Null Modem Adapier.

You may need a break-out box, null modem, patch-box and
other RS-232C communications tools if you wish to set up your
own serial communications, Here are some helpful hinis. Thetest
set is configured as a DTE. You will need a modified null modemn
cable if you wish to connect directly to a terminal.

It often is successiul if pin 4 (DTR) of the modem or terminal
is connecied o pin 8 {(CTS) of the test set DB25 connactor. Pin
8 of the test sef DBY connecior must show green on a breakout
box in order for the test set to print.
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To begin remote operation, follow this procedure:
1} Connect the Sunrise Telecom DIN-8 to DBY Printer Cable
(55118B) to the SunSet T'1.

2) If you are plugging directly into a terminal, connect the Sunrise
Telecom Null Modem Adapter (SS122A) to the free end of the
Printer Cabie.

a) Connect the Null Modem Adapter to your computer or terminal.
b} Skip steps 3, 4,5, 8, 7.

3) Connect the printer cable’s DB2 end inte a modem. A 9600
baud error-correcting modem is highly recommended. Some
functions such as VF MEASUREMENTS will only work prop-
erly if a 9600 baud modem is used. Rafer to Figures 4-13 &
4-14 for cable pinouts. You may need a breakout box,
appropriate tools, and training to make sure the test set is
appropriately connected to the modem the first time you set
it up.

4) If not already connecied to an analog phone line, plug the
modem info the telephcne network {usually done with an RJ-
4 cabie).

5) Confirm 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

ifyouneedto reconfigure the SunSet's serial port settings, use
the following procedure:

a) Fromthe MAIN MENU, select OTHER FEATURES.

b} Select the GENERAL CONFIG item.

¢} Use the Down Arrow key to access the BAUD RATE setting.
Fourselections are availabie: 1200(F1), 2400({F2), 9600 (F3),
and 18.2K. These settings determine the raie at which the
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SunSet transmits data {characters) to the computer or termi-
nal. This setting must match the setting on your computer or
terminal, otherwise random characters wili appear on your
remote screen.

d) Access the PARITY setting. Three options are available here:
NONE (F1), EVEN (F2), and ODD {F3). This setting must
match with the configuration of your remote contro!,

e) Accessihe STOP BIT setting. Two opticns are available: 1-BIT
(F1) and 2-BIT (F2). This setting must match with the configu-
ration of your remote control. Normally this is configured as 1-
BIT.

f) Access the BITS/CHAR setting. Two options are availabie: 7-
BIT (F1) and 8-BIT (F2). This setting must match with the
configuration of your remote control. Normally this is config-
ured as 8-8IT.

6) Set up a terminal to dial up the far modem and commence
communications. Any terminal or personal computer with
VT100 terminal emulation software should work,

7} Call up the far modem with your terminal.

8} Once communication has been established with the far mo-
dem, log on to the SunSei T1 by typing in: logon

* You do not need to press the return key after typing the letters,
The test set will automatically repaint the screen with the main
menu and other information. If you make a mistake while
typing logon, just type it again.
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Figure 4-17 Typical Remote Control Setup

Note: {f you log into the set while it is in graphic mode, the graphic
may be distorted. Simply press the return kay on your termina
and then P (for graphic) 1o see the graphic in its proper form.

9} Use the SunSet T1 just like you would use it locally. The same
menus will be presenied to you,

* The key options are listed under the Status Pane! heading.

» The letter presented in bold is the key you push to initiate the
command.

The cursor commands are: Up, doWn, 1efT and Right. |In
addition, you may find that the arrow keys on your computer/
terminal will work.

RefreSh repaints the screen.
Press Quit functions as the ESCAPE key.
Other key functions are inj err, History, and resYnch.

Pressing the Return key on your computerfterminal is the
same as pressing the ENTER key on your test set.
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F-xey functions are provided by the - {F1), = (F2), [ (F3}, and
] (F4) keys.

When you wish to enter letters or numbers in a setup screen,
instead of using the SHIFT key and the orange tesi set key iabeis,
lust type in the numbers or letters directly from your computer/
terminal keyboard.

10) When you are finished with the SunSet T1, type in: logoff

11) Then terminate the phone connection by hanging up your
near-end modam.

In remote control, you have access to most of the test set's
capability. However, you will notice a few differences, such as the
foliowing:

* You will not have acecess to the GRAPHIC screen, orthe AUTO
key.

* The MEASUREMENT RESULTS screen will be updated about
once every 5 seconds, instead of once each second,

* Local usage of print commands is not recommended during a
remots control session, beasug both the printer and the
remote control use the same port. For instance, pressing the
PRNTR key will log the user off.

» Talk/Listen is not supporied remotely.

Note that you can use a variety of asynchronous communica-
tions in addition to modems over the public swiiched telephone
network. Direct local connection, dedicated line, and packet are
other communication alternatives.

3.4 Using Remote Control from Windows 95

Here’s a brief rundown on how to get your SunSet to work by
remote control, when you are operating out of Windows 95/8.

1) From the Start menu,go to Programs/Accessories/Communi-
cations, and select HyperTerminal,

a) Click the HYPERTRM icon to open the Hyper Terminal win-
dow.

2} Double click on Hypertrm.
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3) At New Connection, enter “Sunrise Remote”.
a} Select an icon.
by Ciick on Qk.

4) Onthe ConnectTotab, clickonthe down arrow of the “Connect
using?” box.
a) Select the modem or com port number you are using (note: if
you are connected directly to a com port, you will need o use
a Nult Modem Adaptor).

5) Click on the Configure button.

a) Atthe Port Settings, configure the settings as follows (match-
ing those of your SunSet as set in the Serial Pori Config
screen):

Bits per second: 8600
Data (or Char) bits: 8
Parity:none

Stop bits: 1

Flow Controi: none

b) Click Ok when done.

7) Select the Settings tao.

a) In the Emulation setting box, choose VT100 from the drop
down Hst,

by Click Ok.

8) Inthe HyperTerminal screen, click on VIEW (IMPORTANTH.
a) Highlight and click on EONT.
b) Highlight Terminal.
)
}

¢) Setthe Style and Size as you wish.
di Click Ok.

9) Type “logon”. Remote control should work!
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1.0 Troubleshooting

Here are some helpful suggestions for those occasions when
your test set is nol performing as expected.

Problem: Continuous BPVs show on screen even though
there should be nc problem with the signal
Suggestion:
1} Check the line interface:
¢ do not use DSXMON for a full 3V signal
* do not use TERM for 2 monitor jack
« try both BRIDGE and DSXMON for a mon jack
< don't BRIDGE or DSXMON onto a signal that has been
opened and is no longer properly terminated

Problem: Test set performs improperly

Suggestion:

1) Periorma SELF TEST and see if the problem is resolved. if the
SELF TEST shows an ERROR CODE, repeatthe test to see if
it was automatically able to correct the problem.

2) Try turning the set off and then on again.

3) Try ERASENY RAM.

WARNING: This procedure will erase ali of your user-programmed
information, measurement results and history buffers.

Be sure fo turn the power off for at least 4 seconds after
compieting the ERASE NV RAM operation

Problem: Test set does not power up properly

Suggestions:

1) Make sure the battery is charged or the charger is piugged in.
The test set's charger is poweriul enough to power the test set
and recharge the battery simuitaneously.

2) Make sure the software cartridge is inserted firmly and seated
correctly. A flickering screen usually indicates that the soft-
ware cartridge is either ioose or missing. Referto the cartridge
instaliation procedure if necessary.

Problem: Test set shows Security Violation when switched
on
Suggestion:
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1) Make sure the setial number of the software cartridge matches
the serial number on the back of the test set. Each Software
cartridge is programmed for a specific test set. If sofiware
cartridges are swapped between test sets, the test set may
not work properly.

Problem: Keys do not work properly

Suggestions:

1) Verity the SHIFT status by pressing and releasing SHIFT-iock
key. Press and release the SHIFT-lock key until the SHIFT-lock
status indicator in the upper lefi-hand corner of the screen
achieves the desired condition.

2) Do not press SHIFT-lock key simuitaneously with another key.

3) Press the key again. The test set may not have registered it the
first time.

4) Turn the power off and then back on again.

Problem: Measurement is not working properly (loss of

signal, no pattern synch)

Suggestion:

1) Verify signai INTERFACE and MODE settings in the LINE
INTERFACE MENU.

2 ') Verify that jacks are plugged in properly according to the
circuit graphic.

3) Make sure that OUT is plugged to IN and vice-a-versa.

4) Twist plugs inside of jacks and make sure that plugs are
inserted all the way.

Problem: Test Patterns will not synch

Suggestions:

1) Press RESYNCH to force the test set resynchronize on the
pattern, framing type, and line coding.

2} Verify that the desired pattern is sent in the SEND TEST
PATTERN menu.

3) Verify that there is not an AMI/BBZS mismatch.

Problem: Test patterns will not synch with other test equip-

ment

Suggestions:

1) Verify that TEST PATTERN INVERSION is off in the OTHER
FEATURES, TEST PARAMETERS, CTHER PARAMETERS
menu.
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2) Examine the pattern that the other test set is sending. Use
VIEW RECEIVED DATA to look at the pattern.

Problem: Voice Frequency section does not work

Suggestions:

1) Verify that the set has a valid framing type showing inthe LED
indicators. if no valid framing is shown, put proper framing on
the T1 signal. If the test set is generating the framing, make
sure thatthe FRAMING item in the LINE INTERFACE menu is
not set fo AUTO. Instead, choose a specific framing.

2} Make sure that you have not confused the timeslot number with
the channel number,

3) Make sure the received channel and the transmit channel are
correct.

4) Refer to sections 6.13 - 6.15 to make sure you are performing
the proper secuence of operations.

2.0 Calibration Procedure

The SunSet T1 is a self-calibrating test set. |t does not require
you to perform any adjustments and does not need to be returned
to Sunrise Telecom for calibration.

If you are required to perform a periodic calipration on the test
set, use this procedure:

1) Swiich the test set on,

2) Verify that all LEDs bfink in sequence and that each LED lights
..... properly. The POWER light shouid always light as green and
the LOW BATT light should light only when the batteryis nearly

fully discharged.

3) Verity thatthere are no errors listed at the completion of the self
test.

4} Connect a single bantam to single bantam cord from FACILITY
TXtoRCV.
5) Enter the LINE INTERFACE item from the MAIN MENU.

8) Configurs the sei for:
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INTERFACE: SINGLE
MODE: TERM
FRAMING: ESF
CODING: B8ZS
REFCLOCK: INTERN
TESTRATE: 1.544M
LBO - FAC: 0dB(ft)

Press ENTER when your settings are correct.

7) If necessary, press the HISTORY key to acknowledge the
flashing history lights and turn them off, Verify that the green
PULSES, ESF and PAT SYNC lights are on. The BBZS light may
also be on, depending on the test pattern which you are
transmitting.

8) Fromthe MAIN MENU, enter BASIC MEASUREMENTS. Using
the PAGE-UP (F1) and PAGE-DN (F2) keys, access the
“RESULTS - SIGNAL" screen. Verify that the +LVL is 3.00V +/
- 10% and that the -LVL is 3.00V +/- 10%.

9) Verify that the FREQ is 1544000 +/- 1 Hz.
10) Press ESCAPE to return to the MAIN MENU.

11) The calibration procedure is now cornplete.

3.0 Customer Service

Sunrise Telecom Customer Setvice is available from 7:30 AM
to 5:00 PM Pacific Standard Time (California, U.S.A.).

Customer Service performs the following functions:

* Answers customer questions over the phone on such topics as
product operation and repair

* Repairs malfunctioning SunSets prompily

* Provides information about product upgrades

Referto the Express Limited Warranty at the end of this manual
for the warranty coverage of your SunSet T1 unit. A Return
Merchandise Authorization (RMA) Number is recuired before
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any product may be shipped to Sunrise Telecom for repair. Out-
of-warranty repairs require both an RMA and a Purchase Qrder
before the unit is returned. All repairs are warranted for 90 days.

Please contact Customer Service if you need additional assis-
tance:

Customer Service

Sunrise Telecom Inc.

22 Great Oaks Blvd.

San Jose, CA 95119

USB.A

Tel: 1 (408) 363 BOOO or 1 (BOC) 701-5208 (24 hours)
Fax: 1{408) 363 8313

internat, www.sunrisetelecom.com

email: suppori@sunrisetelecom.com
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1.0 Technology Overview

This section gives you an overview of T1 technoiogy and
equipment. It also shows you the basics of troubleshooting and
sectionalizing problems with T1 circuits. Note that T1 is a general
term that refers to the transmission of 1.544 Mbps digital circuits
over any media. T1 can be transported over copper, fiber, or
radio. DS1 is the term for the electrical signal found at the metaliic
interfaces for these circuits where most testing is performed.

1.1 T1 Transmission

T1 usage

T1s are used for a variety of purposes. They are widely
embedded in the network distribution architecturs as a conve-
nient means of reducing cable pair counts by carrying 24 voice
channels in one 4 wire circuit, End users have migrated their
private networks onto leased T1s as a means of reducing their
network operation costs. DS1 is a universal digital access point
to traditional digital networks and newer fiber optic synchronous
networks,

11 services

Telepheone companies are now selling T1 point-to-point cir-
cuits in a variety of formats. Channelized T1s are often sold as a
means of connecting PBXs (Private Branch Exchanges) or ACDs
{Automatic Call Distributors) to a central office switch. In ihis
case, the telephone company may alse install and maintain a
channel bank for the cusiomer at their premises. T1 "pipes” are
sold to more sophisticated users who only require point-to-point
connectivity of & T1 circuit from the telephone company.

D81 Network Eiements
Asshownin Figure 61, a rich variety of equipment is available
for Tt circuits,
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Figure 6~1 DS1 Network Elements

C8Us, or Customer Service Units, can convert a V.35 or other
compuier-based synchronous signal format into the DS1 format
and insert the appropriate DS1 framing. C8Us also provide
loopback capability, indicator lights, monitor jacks, and split
access for troubleshooting and installation debugging. Network
interface Units (NIUs) are installed by the telephone company at
customer premises for a variety of maintenance reasons. The
NIUs also provide a loopback, but at the telephone company
control. This loopback allows the telephone company to verify
that the circuit works all the way to the point of interface with the
customer's network. The NIUs may also be configured to ioopback
signal, send AIS, or send idle signal when the customer signa! is
unplugged. New kinds of NiUs even provide performance moni-
toring information and maintenance switching capability.

1 can be transmitted over twisted pair, fiber, or digital radio.
Twisted pair (normal telephone wire) is the most widely spread
form of fransmission and has several types of associated network
elements. Regenerative repeaters, for example AT&T's 239 se-
ries, are located up to 6000 feet apart on a twisted pair span. The
repeaters are housed in apparatus cases. The repeaters are
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located within 3000 feet of the central office and the customer
premises in order {o avoid cross-talk problems when the signaiis
carried on building wiring. Newer line repeaters offer foopback
capability for faster span sectionalization, Central office repeat-
ers provide the 60 mA span current used for powering the
regenerative repeaters on the span. The repeaters may be
housed in Office Repeater Bays (ORBs), Newer central office
repeaters automatically adjust the supplied voliage to adapt to
varying numbers of repeaters plugged into the span. They also
may have fractionat T1 blocking capability to ailow the telephone
company fo seli a reduced price T1 that only carries a ceriain
number ofchannels. They also may have the automated loopback
capability and span power-down power-up capability.

A varigly of eguipment is found at the ends ¢f DS lines. D4
channel banks are a traditional form of multiplexer that converts
ordinary telephone wires to 64 kbps channels for muliiplexing
onto a DS1. Newer D4 banks offer a wide variety of channa! piug-
ins to handle DDS-styte circuits, private line circuits, and even
ISDN. AT&T SLC-96 {S1.Cisaregisterad trademark of AT&T)and
SLC-5 systems are commoniy found in the Belf enviranment and
were designed as enhancements to the older D4 styie.

M13 multiplexes are a traditional higher-order multiplexer for
DS1s. These units take up to 28 DS1s and multiplex them into a
DS3. Note that the DS 1 framing and payload stiil exists inside the
D83 signal, but that the DS1 line coding is not passed through.

PBXs, class 5 switches (central office swilches connected to
local subscribers), and toll switches are often found at the end of
T1 lines. These elemenis use DS1s as a way of concentrating
their connections to local subscribers and interoffice trunks. The
function of these elements is 1o take supervision and addressing
information from subscribers, set up a call throughout the world
network for the subscriber, connect the subscriber through when
the path is set up, and terminaie the call when the subscriber is
finished.

A variely of Digital Cross-connect Switches (DCSs) connectto
DS1 lines. DCSs commonly reduce the space required for
achieving channe! cross-connection, eliminate the manual labor
associated with cross connection, and can provide amazingly
fast computerized rerouting of facilities in the svent of a network
outage. The common DCSs are of type 1x0, 1x1, and 3x1. A 1x0
DCS has DS1 ports interfacing the network. Internally it cross-
cornects DS0s between the DS1s according to instructions that
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have been entered inthrough the administrative terminal. The 1x0
DCS takes the place of many racks of 1x0 multiplexes combined
with a DSX-0 manual cross-connect bay. A 1x1 DCS is also called
an electronic DSX-1 and is designed as a replacement for the
D8X-1. A 3x1 DCS has DS3 poris and possibly also D81 ports
facing the network. It replaces a bank of M13 multiplexes and the
DEX-1.

A wide variety of SONET (Synchronous Optical NETwork)
eguipment is now being deployed in the network. This equipment
operates at higher rates and introduces a wide vatiety of new
signal formats, both optical and electrical. Much of the SONET
gear is aiso designed to interface to the embedded nstwork and
has D81 and DS3 interfaces. SONET equipment replaces eqguip-
ment like M13 multiplexes and 3x1 DCSs.

DS1 standards
Many standards govern various parts of DS1 transmission
and network elements. The two most important standards are
perhaps:
- ANSI T1.102 - 1987, Digital Hierarchy, Electrical Interfaces
- ANSI T1.403, Network-to-Customer Instaliation - DS1 Metal-
iic Interface

DS1 Signal

The D81 signal is a 1.544 Mbps 3.0 Volt signal. It uses a
bipolar formal and there are two line codes used in fransmission,
Alternate Mark Inversion (AMI) and Bipolar 8-Zero Substitution
(BBZS). AMI was the original line code used when DS1 was first
infroduced. However, its use is suboptimal in today's networks
which mix data transmission with voice transmission and which
require near error-free quality. The problem with AMI line coding
is that it requires the terminal transmitting data to have at least a
12.5% average 1s density and & maximum of 15 consecutive
zeroes, This data content is impossible to guarantee when
computler data is being transmitted, so transmission quality can
suffer. In comparison, B8ZS uses a bipolar violation substitution
which guarantees the 12.5% average with maximum number of
7 consecutive 0s. Most networks are moving towards B8ZS line
code usage. See Figure 6-2 for an illustration of the DS1 signal.

6-4 SunSet T1 p Version 5.06

www.valuetronics.com




10 0 1 0 0 0 3
30V,

0gvH

|
=30V ; ]‘J

|

Figure 6-2 DS1 Puise Transmission

T1 Framing

In T1, there are 192 daia bits and one framing bit. With
framing, you can tell where the first bit of the frame is. Most T1s
are arranged with 24 channels of data, with one byte (8 bits)
transmitied per channel per frame. Channel 1 is the first 8 bits
after the frame bit, channel 2 is the second 8 bits after the framing
bit and so on. 8000 framss are transmitted per second. Each
channel! provides 64 kbps handwicth. See figure 6-3.

FRAME BIT
/‘ CHANNE] 1 BRITSpoR  CHANNEL 24

81T 1 l GHANNEL |
/ !
(LA l®®®f )

FRAME 1

[l v g e s ®f
FRAME 2
®

*
<

|\||||'|...|I§ II%

LAST FRAME:
SF, FRAME 12
ESF, FRAME 24

Figure 6-3 DS1 Frame Structure

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

The simplest is 8F framing. In 8F framing, 12 frames are
grouped together as a Super Frame (SF). The 12 framing bits are
transmitted in a recognizable patiern such that the super frame
is organized inio frame number 1, frame number 2, and so on.

ESF (Extended Super Frame) is a newer method with 24
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frames grouped together. Of the 24 framing bits, cniy 6 are used
io establish the frame position, i.e. which frame is number 1,
which frame is number 2, and so on. Another 6 are used for a
CRC-8 (Cyclic Redundancy Check code - ), and 12 are used for
the ESF Facility Data Link (FDL). The CRC-6 bits are the remain-
der from a division of the bits of the previous frame by a sixth-
order polynomial. Any monitoring device alongthe line cando the
same division process and compare its remainder to the CRC-6
bits. If the two figures are not identical, then the monitoring device
can assume that a transmission error has occurred somewhere
between the measurement point and the originofthe ESF-framed
signal. The facility data link is a 4 kbps data channel that allows
terminai to terminal communications or an in-service circuit. One
exampie of in-service communication is the performance report
message that is broadcast once per second on an in-service
circuit. This message is discussed fater in this section in End-to-
end Performance Monitoring. The facility data link also provides
& secure communication channel that the customer cannot
influence. For instance, ESF NiU ioopback commands are trans-
mitted on the data link so that there is zero chance that the
customer's own payload data will accidentally loop up the NIU.,

8SLC-96 is a framing format introduced by AT&T and later
standardized by Bellcore in TR-TSY-000008, Digital interface
between the SLC 96 Digital Loop Carrier System and a Local
Digital Switch. The framing is used on AT&T's old SLC-96 product
line. The framing supports a broad varigty of maintenance func-
tions such as alarm transmission, automatic switching tc protec-
tion line, and far end loop back. SLC-96 framing is used on the
D81 link in between the central office terminal and the remote
terminal.

PCM

Pulse Code Moduiation (PCM) is the technology that allows a
voice conversation to be digitized and inserted on a T1 line. in a
voice conversation, there is a 4 kHz analog bandwidih that is
transmitied through the network. Through the Nyquist theorem,
BOCO samples per second must be taken in order to achieve the
4000 kHz bandwidth requirement. As shown in figure 2.1D, the
analog signal is sampled at 125 micro second intervals, 8000
times per second. Each sample is a measurement of the voltage
of the analog signal. The voitage level is then converted to an 8-

bit binary word. An 8-bi word provides 256 different levels, which

6-6 SunSet T1 p Version 5.06

www.valuetronics.com




is not very many. To produce a higher quality sound, a p-law
transformation is used which puis a constant 48 leve! in between
each voliage step. This creates a nonlinear relationship between
the puise amplitude and the leve! number, but it is more pleasing
to the ear because it provides a more constant signal to noise
ratio at & wide range of volumes. Each 8-bit word occupies one
channel in one frame. Because there are 24 channels available,
up to 24 conversations can be carried on the T1 signal.

~
125 MICRO S8ECONDS

e

‘

v

1) SAMPLING THE SIGNAL

266

AMPLITUDE NUMBER

SIGNAL VOLTAGE

2} U-LAW CONVERSION

Figure 6-4 PCM Sampling and p-Law Encoding

Switching

A basic understanding of switching is helpful when troubie-
shooting T1 problems. DS1, D82, and DS3 signals are
plesiochronous, that is, they are not freguency-locked with re-
spectto each other. The DS2 and DS3 signals have stuff bits built
into the framing so that all signals can be slipping wih respect to
sach other and not cause any transmission errors at all. The
frequencies are only required to be about +/- 20 ppm ¢ +/- 50
ppm (parts per million) of center frequency for error free transmis-
sion.

Long after this digitail plesiochronous (sometimes called asyn-
chronous) iransmission technology was adopted, switches also
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began a conversion from analog technology to a newer digital
technolegy. Unfortunately, the originai DS1 framing concept
never anticipated a need to cross-connect DS0s directly from
one DS1 to another DS1. Unfortunately, this is exactly what
happens inside a digital switch. A call that comes in cn ons
channel of one DS1 goes out on another channel of another DS1.

BCOO times per second, a swiich takes one received frame
from each of the DS1s connected to it. it disassembles each
frame into the 24 independent timeslots inside the frame. It looks
into its call map to see where each of the received timeslot bytes
should be sent. Then it sends each byte 10 the appropriate DS1
transmit port. Then it assembies ali the bytes for each transmit
DS1, inserts any idle code on timesiots that are not actively in the
middie of a call, and inserts an appropriate framing bit for the
frame type being used. Then it transmits each DS1 frame during
1/8000 of & second. There may be several 125 usec periods of
delay for a byte as it moves through the switch.

Not all the DS1s will have the frames ending at exacily the
samg moment in fime. For this reason, the switch mainiains a
buffer for each transmitted and received DS1 signal. Each buffer
provides &n elastic store of bits so that the switch will always have
bits available to transmit or receive at the exact moment required.

Ali the DS1 must be received and transmitted at exactly the
same frequency, the freguency that the swiich is operating at.
Any raceived DS1 that is going too slowly will eventually run out
of bits in its buffer, because the switch is faking bits cut of the
buffer faster than the buffer is being filled by the D81, When the
buffer becomes emply, the switch must insert exira data in each
of the timesiots that are fransmitted on the cross-connected
channels. An error has now cccurred becguse what is transmit-
ted is not the same as what is received. Likewise, if any received
DS1's frequency is higher than the switch, sooner or later the
receive buffer will overflow because bits are coming in faster than
they are being taken out. Once the buffer overflows, some bits
that are received will not be transmittad on the cross-connected
channel. An error has again occurred, this time because some
data has been Jost. '

The universal deployment of digital switches has resulied in a
massive efforito synchronize all D81s sothat errars will not occur
in swilched circuits that use D81 for transport.
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Synchronization

DS1 circuits should be synchronized to avoid the switching
problems described in the previocus paragraph. Minor frequency
deviations will cause anly pops and crackles on a voice circuit,
however a data circuit can be rendered virtually ussiess by the
regular errors resulting from frequency slippage. if a DS1 should
be slipping by more than 100 1o 300 bps, than a digital switch may
even put the DS out of service and declare an alarm.

Complete synchronization is achieved only when ail signals
can have their frequency traced back to the same clock. When a
network element is insialleg, its timing relationship is one of the
iterns that needs to be engineered. The relationship is usualiy one
of mastetr/slave. For instance, if a PBX is connected to a central
office switch viaa T1 line, chances are good that the centrai office
swilch is properly synchronized to the network. Therefere, the
DS signal received by the PBX from the central office will be
synchronized to the network. Thus, the PBX should be set up to
be in stave timing mode, with the D81 signal received from the
central office used as the timing source. In turn, a D4 channel
bank that is connected to the PBX should be slaved to the PBX.
One possible distribution of clock in the network is illustrated in

Figure 6-5.
N
TOLL CFFICE
TOLL | 0%
SWITCH VASTER
CENTRAL OFFICE SLAVE
CLASS §
swiTcH D31
MASTER
CUSTOMER PREMISES
- SLAVE
@—_r’/ D3t
PR MASTER
CUSTOMER PREMISES
SLAVE
T pg | DS
= J
Figure 6~-5 Timing Distribution
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Nole that a nefwork element that is slave timed to another
network element may also be the master to other network gle-
ments attached {o it. Also note that slave timing is sometimes
calied loop timing or receive timing - loop timing because the
received timing is looped out the transmitter, and receive timing
because the received signal is used for the timing source.

Another way to be timed is to be internally timed. The advan-
tage of this is that the element will always be able to generate a
signal, no clock signal is regquired. Test sets doing acceptance
testing are usually set to internal timing. Note that internal timing
is not acceptable when the {est sef will be transmitting toward a
switch for nx64 kbps testing when the switch is drawing its timing
from something other than the test set. In this case the test set
shouid be loop timed.

Supervision

Common T1 framing methods fransmit supervisory informa-
tion through "robbed bit" signaling. Every 6 frames, the least
significant bit in the PCM byte for every channel is “robbed” and
is instead used to transmit signaling information. In SF framing,
bits in the sixth and twelfth frames are “robbad" 10 form the A and
B signaling bits for each channel. These bits are interpreted
according to the kind of circuit carried in the channel. For
instance, on an E&M circuit A= 0, B= 0 means that the circuit is
idie, (the user is on-hook). A = 1, B = 1 means that the circuit is
seized (the user has taken his phone off the hook).

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

S5LC-86 supervision is handled via the SLC-86 daia link.

Addressing

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

MF, Multi Frequency, is an addressing technigue used for
interoffice signaling in the telephone network. it uses a group of
frequencies in pairs to form a single address tone. in addition to
supporting the digits 0 through 9, MF offers many other control
codes for speciafized network applications like billing, pay phones,
etc.

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

AlS and Yeilow Alarms

In DS1, an intermediate network element such as an M13
muttiplex, 1x1 DCS, or SONET mux, is supposed transmit AiS
downsiream when it receives a loss of signal. The D81 AlS is an
all 1s unframed signal. A terminating network element like a D4
channelbank, PBX, central office switch, or 1x0 DCS should send
a yeliow alarm back towards the other end when it receives a loss
of frame. Note that a received AIS is a loss of frame. Terminating
elements also need to properly condition the DS0s that the DS1
carries when the frame is lost. For instance, A D4 channel bank
is supposed fc condition its channet cards o take them out of
service and transmit an appropriate out-of-service signal to the
fow speed equipment that is atfached. See Figure 6-6 for dia-
grams of how the AIS and yeilow alarms are transmitted.
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Figure 6-6 AIS and Yellow Alarms
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Loopbacks

Loopback testing lets you guickly verify the performance of a
new DS1 circuit. It can also greatly speed the fault sectionalization
process on a circuit that is not working properly. Loopback
capabilities are provided in a variety of equipment - new central
office repeaters, new regenerative line repeaters, NlUs, CSUSs,
and M13 multiplexes. The general characteristics of these
equipment have been discussed in the DS1 equipment section.
Figure 6-7 shows the variety of loopback points available from
the central office during a fault sectionalization process.
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DSX-1 J‘)
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SH I 1533
PBX | U U gl fsf |9
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Figure 6-7 DS1 Loopback Testing

End-to-end performance monitoring

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

With ESF performance monitoring, any CRC-6 error or bipolar
violation that is received by the CSU is transmitted out towards
the other direction in the performance report message on the
facility data link. Inthat way, the end user or the various telephone
companies that provide transport service can all have equal
ability to see the quality to the end-te-end transmission whiie the
circuit is in-service. Before this capability was available, the
circuit would have to be taken out of service in order io measure
the end-to-end transmission periormance.
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This new end-to-end performance menitoring capability gives
the customer a way to verify the guality of the service that the
telephone company is delivering. It also allows the telephone
company to set up intarnal monitoring systems to report on the
average grade of service provided to customers. The telephone
company may also receive early warning of socme failures, i.e.
those failures that are preceded by a gradual period of deterio-
ration. This early warning could allow the telephone company to
fix the problem before the service is lost.

End-to-end performance monitoring is illustrated in Figure 6~
8. In this figure, a fault on the fransmission ling induces repeated
errors on the service. The CSU at the end of the line sees the
errors as CRC-6 errors and generates a performance report
message in the other direction. The instalied performance moni-
toring equipment in the centrai office and the technician using her
SunS8et can both see the message.

CENTRAL OFFICE

PERFORMANCE
MONITORING
EQUIPMENT

t
f

CUSTOMER PREMISES
CRC ERROR
‘ - SCURCE
ic
M ] wwf:/PRM
PBX E{g

Figure 6-8 DS1 Performance Monitoring

1.2 Troubleshooting and Fault Sectionalization

This section helps you find problems on T1 circuits. Firstyou
will get a checklist on various problems that often happen with T1
circuits. Then you will see how the information you have learned
about errors and alarms helps you guickly fing the problem.
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Here is a checklist of items to be checked on a T1 circuit:

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

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

- is the cable T-screened? Ideai T1 transmission cables uses a
screen 1o separate the iwo directions of transmission o
prevent cross tatk. Are the T1s in the screened cable properly
separated into Transmit and Receive binder groups?

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

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

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

-Is there a framing mismatch? Be sure the framing is the same on
both sides,

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

- Is the circuit connected to a switch or PBX? t.ook for frequency
mismatch.

- Are D51 signals used throughout? Sometimes people plug DS1
inte DS1C by mistake, or other signal format incompatibifity.

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

- Is there a termination problem? All ines should have only 1100
ohm termination. Other terminations shouid be high imped-
ance. If you're not sure, try TERM, BRIDGE, and MON,

- Is the level too low? The received level should be at least -15
dBdsx for most equipment.

- Is there a frequency synchronization problem? See the discus-
sion in this chapter.

- Is there a cross-talk problem? If the signal level is lower than -
12 dB, another signaf could be cross-talking onto the received

T1 iine.
- Are repeaters installed? Are they at the right spacing?
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-1s ihere a span powering problem? 60 mA span power needs to
be deliverad to all repeaters on the span, all repeaters should
have their power switches properly setto LOOP or THRU. The
central office automatic span powering repeater shouid be
delivering the proper voltage ic power the span. All the
repeaters defore the farthest one away from the central office
should be setto THRU. The farthest repeater orthe NiU should
be set 10 LOOP. Too many repeaters will overioad the central
office repeater.

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

- I8 the ceniral office repeater transmitiing a 6V signal that is not
being padded to 3V before it gets i0 the next equipment?

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

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

Fault sectionalization

Fault sectionalization technigues vary depending on whether
the T1 circuit is in-service or out of service. If it is out of service,
then you start from the middle and loop back the circuit in each
direction to see which side has the problem. Then, you go to the
middie of the side that has the probiem and do another loopback
in each direction. You repeat this procedure uniil you find the
problem. See Figure 2.1G for an illustration of the loopback test.
This figure shows many of the loopbacks that may be availabie in
one direction from the central office. Note that there aiso may be
D83 ioopbacks available if the circuit is & DS3 circuit, or DS
channel loopbacks may be availabie in higher order muitipiexes.

If the circuit is in service, non-disruptive performance monitor-
ing technigues are used. Much can be learned simply by plug-
ging into monitoring jacks and observing the information. Be sure
io plug into the monitor jack for each direction and look at the
resuits.

The following paragraphs tell you what conclusions you can
make from various results at different monitor points. In the
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accompenying diagrams, a little SunSet T1 shows what abnormal
conditions it is seeing from its monitor point. In the diagrams, a
triangle indicates a line impairment that is causing steady or
bursty errors. A loss of signal is indicated by a migsing signal
arrow. If CRC is listed in the diagram, it will only be seen if the
circuit uses ESF framing.

Bipolar violations and loss of signal

1281 bipolar viclations or loss of signal show that the fault is
relatively nearby. DSt bipolar violations pass through line repeat-
ers, office repeaters and NlUs, but are stopped by multiplexes,
DCSs, switches, signal format changes (i.e. from optical to
electrical, or from radio to electrical) and possibly CSUs. The DS+
electrical signal can transmitted through regenerative line re-
peaters for hundreds of miles. Thus a D81 bipolar violation
indicates a transmission probiem between the test set and the
last multiplex, DCS, or other element that stops bipolar violations.

Figure 6-9 illustrates the DS1 case.
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Figure 6-9 BPVs and LOS in
D81 Fault Sectionalization
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Frame bit errors, bit errors, CRC-6 errors

These errors travel with the DS1 circuit for the entire length of
the circuit. They pass through higher order multiplexes. They also
pass through changes in line format from copper to fiber, fiber to
radio, etc. lf thase errors are found with bipolar violations, then the
probiem is local. If these errors are found without bipolar viola-
tions, then the problem is behind the iast format change. Figure
610 shows what these errors mean when they are seen without
BPVs.
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B) CHANNELIZED DS1 TEST AT DSX-3 /

Figure 6~10 FBE and CRC in DS1 Testing

AlS and Yelliow Alarm

AlS means that there is a problem on the iine somewhere
pehind the last multipiex, DCS, fiber mux, or other device that
replaces a loss of signal with AIS.

Yeliow alarm means that the received signal has been lost at
the end of the line that generated the signal you are monitoring.
Whsan you monitor the other direction, if the signai is framed, then
the problem must exist between you and the end of the line
generating the yellow. If the signal is unframed {for example AIS
or loss of signal) the frouble is between you and the other end of
the circuit.

Figure 6—11 shows how the AIS and Yellow alarms show up in
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DS1 fault sectionalization.
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Figure 6-11 DS1 Yellow and AIS

FEBE or ESF PRM errors

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

Figure 6-12 shows a typical example of a network fault
leading to this indication.
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1.0 Specifications

Connectors
Bantam jacks {Eq Tx, Eq Rx, Fac Tx, Fac Rx)
8-pin mini DIN RS232C serial port, DTE

Access

Single Mode

DSX Monitor 1100 ochms
Bridged Monitor; > 1000 ohms
Terminated: 100 chms
Terminated Loop: 100 ohms
Bridged Loop > 1000 ohms
DE8X Monitor Loop: 100 ohms

Dual Mode

Thru A/B, Split A/B, Split E/F, Loop E/F, Mon E/F: Termination
Thru, Split, Locp: 100 chms

Mon: > 1000 ohms

Transmitter
Framing: SF-D4, ESF, 5LC-96, T1DM
Coding: AMi, B8ZS
Line Build Out (LBO). 2,7.5, 15dB
DSX preegualization: 0 o 665 feet, 133 feet per step
Clock: internal (1.544 MHz +/- 5 ppm), looped, exiernal
Pulse shape to TR-TSY-000499; reference; G.703,
CB113, CB119, CB132, CB143, PUBB2508, PUB62411
Transmit Patterns:
Hepeating: 3in24, 1in8(1:7), all 1s, 1 in 16, 55 octei,
afternating 1010, all 0s, T1-T6, DDS1-4, DDS6, FOX
User programmable patiern 1 to 2048 bits
Store up to 10 programmable patierns with aiphanumeric
names
Pseudo random: QRS, PRBS -n=6,7,9, 11, 15, 20, 23
Test pattern inversion
Insert errors: BPVY, logic, frame errors; programmable error
burst 1 10 §899 counts, orerrorrate 2 x 10%to 1 x 10
Idle Pattern Generation:
SF-D4, ESF payload - 00010111
ESF facility data link - 000000001111111
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Receiver
Input sensitivity:
Terminate, Bridge: +6 to -36 dB cabie loss
DEXMON: -15 to -30 dB, resistive
Coding: AMI, B8ZS, Auto
Framing: SF, ESF, SLC-96, T1DM, auto frame
Freguency range . 1542 kHz io 1545 kMz
Auto pattern synchronization
Received pattern synch independent of transmitied pattern
Programmable loss of frame criteria, error averaging interval

Basic Measurements

Summary Measurements

Elapsed time, remaining fime, framing, line coding,
transmitted pattern, received pattern, BPV count andrate,
bit error count and rate, framing bit error count, pulse level
(dB), CRC-6 block error count, line frequency, errored second
count and percent, severely errored second couni and per-
cent, error free second percent, available second percent,
unavailable second count and percent

Logical Error Measurements

Bit error count and current rate, average bit error rate since
start, bit slips, bit errored seconds and percent, severely bit
errored seconds and percent, available seconds and per-
cent, unavailable seconds and percent, degraded minutes
count and percent, foss of synch seconds count and percent

Signal Measurements

Signal available seconds count and percent, loss of signal
seconds count and percent, low density seconds count,
excess Os seconds count, AlS seconds count, signal
unavailable ssconds percent

Simplex current, 110 150 mA, +/- 1 mA +/- 5%,

Receive bit rate, 1542 to 1548 kbps, +/- 1 bps, +/- clock

source accuracy, external or internal clock

Receive ievel (volts and dBdsx);
Peak to peak: 60 mV 1o 18V, +/- 10 mV, +/- 5%
Positive pulse: 30 mV to 7.5V, +/- 10 mV, +/- 5%
Negative pulse: -30 mV tc -7.5V, +/- 10 mV, +/-5%
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Line Error Measurements

BPV count and rate {current and average), BPV error seconds
count and percent, BPV SES count and percent, BPV AS
count and percent, BPV UAS count and percent, BPV de-
graded minutes count and percent

Fath - Frame Measurements

Frame bit error count and rate (current and average), frame slip
count, OOF second count, COFA count, frame synch l0ss
seconds, yeHlow alarm second count, frame error second
count and percent, frame severely errored second count and
rate, frame available second count and percent, frame un-
availabie second count and percent

Path - CRC-6 Measurements

CRC-6 block error count and rate (current and average), CRC-6
errorad second count and percent, CRC-6 severely errored
second count and percent, CRC-6 availabie second count
and percent, CRC-6 unavailable second count and percent

Frequency Measurements

Moving bar graph of slip rate, received signal frequency, max
frequency, min frequency, clock slips, frame slips, max posi-
tive wander, max negative wander

Other Measurements

View Received Data

View T1 data in binary, hex, ASCH

Shows data in bytes by time siot

Shows 8 time siots per display page

Captures 256 consecutive time slots as test pattern

Propagation Delay

Measure round trip propagation defay in unit intervals +/- 1 U,
with translation o microseconds and one way distance over
cabie

Quick Test i and I
2 programmable automated loopback tests that save time when
performing standardized acceptance tasts
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Bridge Tap
Automated transmission and measurement of 21 different pat-
terns to identify possible bridge taps at some point on fine

Loopback Control, In-band

NIU loog up 11000

NIU loop down 11100

CSU loop up 10000

CS5U loop down 100

Nonstandard loop up 100000

10 programmable user patierns, 1 to 32 bits

Loopback Control, ESF-Facility Data Link
Payload CSU loop up: 111111110 0101000
Payload CSU loop down: 111111110 100110 O
Line CSU loop up: 111111110 111000 0

Line CSU loop down: 111111110 0014400
Network (NiU} loop up: 111111110 100100 0
Network (NIU} loop down: 111111110 010010 0
10 programmable user patterns, 1 to 32 bits

Westell & Teltrend Looping Devices Control

Automated looping of Westell and Teltrend line and central office
repeaters. Includes SF and ESF modes, arm, ioop up/down,
loopback gquery, sequential loopback, power loop query,
span power down/up, unblocking. Provided in SW1010

Voice Frequency Capability

Monitor speaker with volume conirol

Built-in microphone for talk

View all 24 channel A,B (C,D) bits

Control A,B (C,D) bits (E&M ground/ioop start, FXQO, FXS, on/off
hook, wink)

Generator: 404, 1004, 1804, 2713, 2804 Hz @ 0dBmand -13dBm

DTMF dialing, 32 digits, 10 sets preprogrammable speed dial
number

Programmabie tone and interdigital period

Companding law - u Law

Hitless drop and insen

Programmable idle channel A,B (C,D) bits

Seiectable idle channe! cods, 7F or FF hex
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VF Level, Freq & Noise Measurement (SW111)
Generator: 5010 3950 Hz @ 1Hz step. +310-60dBm @ 1dBmstep
Level, Freq measurements ; 50 to 3950 Hz. +3d8m to -60dBm
Noise: 3 kHz flat, C-message, C-noich, S/N

MF/DTMF/DP Dialing, Decoding and Analysis
(SW141)
MF/BTMFE/DP dialing
Programmabie DP %break and interdigital pericd @ 10 pps
MF/DTMF decode up to 40 received digits. Analyze number,
high/low frequencies, high/iow ievels, twist, tone period,
interdigital time.
DP decode up to 40 digits. Analyze number, S%break, PPS,
interdigital time.
Signaling Analysis:
Live - graphical disptay of A,B (C,D) signaling state changes
Trigger - programmabile A,B (C,D) trigger state to start anaiy-
sis on the opposite side
MFR1 - timing analysis of signaling transition states and
decoding of dialed digits
MFH1M - Modified MFR1 CO switches signaling analysis
MIXTONE - Decode a signaling sequence that has both MF
and DTMF digits

Fractional T1 {SW105, SW1010)

Error measurements, channel configuration verification
Nx64 Kbps, Nx56 Kbps, N=1 to 24

Sequential, alternating, or random channels

Auto sean and auto configure to any FT1 order

Scan for active channels

Ax and Tx do not need to be same channels

Hitless drop and insert

Programmabile idle channe! A,B (C,D) biis

Seleciable idle channel code, 7F or FF hex

ESF Facility Data Link (SW107, SW1010)

Read and Send T1.403 message on FDL (PFRM and BOM)

Automatic MDLC protocol handiing

YEL ALM, LL8 ACT, LLE DEA, PLB ACT, PLB DEA, NLB ACT,
NLB DEA

AT&T 54018 24 hr performance report retrieval

T1.403 24 hour PRM collection per 15 min interval
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SLC-96 Data Link (SW107, SW1010)
Send and receive message

WP1, WP1B, NOTE formats

Alarms, switch-io-protect, far end ioop

To TR-TSY-000008 specifications

SLC-96 FEND loop

CSU/NI Emulation (SW106, SW1010)
Bidirectional (Equipment and Facility Directions)
C8U/N| replacement emulation
Responds to loopback commands - inband and datalink
Graphic indication of incoming signal status in both directions
Simultaneous display of T1 line measurements
Automatic generation of AlS
Loopbacks:

Facifity - line and payload loopback

Eqguipment - line loopback

Simultaneous loopbacks in both directions

Local and remote loopback cortrol

Remote Control (SW100)
VT100 emutation with same graphical interface used by test set
Circuit status table provides current and historical
information on test set LEDs
Uses test set's serial port at 9600 baud, 8 pin MINI DiN
Serial port can not be connected to printer during remote control

Westell PM NiU and MSS (SW120)

Supporis Westell performance monitoring network interface unit
and maintenance switch system with ramp.

Set/guery NIU time and date. Query performance data by houror
all. Reset performance registers. Read data over ramp line.
Perform rmaintenance switch function for Westell and Teltrend

Pulse Mask Analysis (SW130)

Scan Period: 800 ns

Measurements: Pass/Falil, nsrisetime, ngfalltime, ns pulse width,
% oversheot, % undershoot

Resolution: 1 ns or 1%, as applicable

Masks: ANSIT1.102, T1.403. ATAT CB119, Pub 62411

Fulse/Mask Display: test set screen and SS118B/C printer

7-6 SunSet T1 4 Version 5.06

www.valuetronics.com




DDS Basic Package (SW170)

Choose receive and transmit timeslots indepandently

Test rates: 2.4, 4.8, 9.6, 19.2, 56, 64 kbps

Patterns: 2047, 511, 127, 63, all s, all 0s, DDS-1, DDS-2, DDS-
3, DDS-4, DDS-6, 8-bit user

Loopbacks: Latching, irerieaved. C8U, DSU, QCU, DSO-DP, 8-
bit user

Measuremenis: Bit errors, Bit error rate

Control code send/receive: abnormal, mux out of synch, idle

Access Mode: Loopback tests reguire intrusive access to T1

Teleos & Switched 56 Tests (SW144)

Switched 56 cali set up: supervision and dialing

Sendiestpatierns: 2047,511, 127, 63, ail 1s, all 0s, FOX, DDS1-
4,DD56, USER

Bit error, bit error rate measurament

Teleos signaling sequence timing analysis and dial digits decod-

ing

Environmentals

Operatingtemperature 0% C 1o 50 %»C

Operating humidity 5% foc 90%, noncondensing
Storagetemperature-20%.Ci0701%:C

Size 2.4"(max) x 4.2"(max) x 10.5"

Weight 2.7 b (1.2 Kg)

Battery operatien time 2.5hr nominal

AC operation: 110V/120V @ 60 Hgz, or 220V/240V @ 50/60 Mz

2.0 Configurations

Chassis

S5100 - SunSet T1 Chassis

Includes battery charger, user's manual, instrument stand. Soft-
ware Cartridge must be ordered separately
CLEl: T1TUWO4HAA
CPR: 674488

Software Cartridge
SW1000 - Software T1
inciudes basic measurements, loopback control, test patterns
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send/rov, bridge tap, propagation delay, quick test. Alsc
includes VF channel capabilities: talk/listen, view/control A,B
{C,D), DTMF dialing, send 5 tones at 2 levels

CLEL T1TUWD1THAA

CPR: 674485

SW1010 - Software FT1

includes all Scftware T features and adds: Fractional T1, Teltrend/
Wesiell iooping device control, CSU/NIU emuiation, ESF/
SLC-96 data link control
CLEl T1TUWO2HAA
CPR: 674486

Software Options

SW100 - Remote Control
Graphical, menu driven VT100 emulation.
Includes 88115 & 88122

SW105 - Fractional T1
Purchased with SW1000 only

SW106 - CSU/NIU Emulation
Purchased with SW1G00 only

SW107 - ESF & SLC-96 Data Link Send and Receive
Purchased with SW1000 only

SW1i11 - VF Level, Frequency & Noise Measurement

SW120 - Westell Maintenance Switch, PM NIU, RAMP
Purchased with SW1010 only

SW130 - Pulse Mask Analysis

SW141 - MF/DTMF/DP Dialing, Decoding, and Analysis

SW144 - Teleos/Northern Swiiched 56 tesis

SW170 - Basic DDS Package

Accessories

58101 - Carrying Case

§5104 - Cigarette Lighter Battery Charger

§58105 - Repeater Extender

$5106 - Single Bantam to Singie Bantam Cable, &'

$8107 - Dual Bantam to Dual Bantam Cable, &'

S5108 - Single Bantam to Single 310 Cable, €'

S5109 - Single Bantam o Probe Ciip Cable, &'

§S110 - Dual Bantam to 15-pin D Connector Cable, Male, &'
85111 - Dual Bantam to 15-pin D Connecior Cable, Female, &'
§S8112 - Dual Bantam to 8-position Modular Piug Cable, &
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S5113A - AC Battery Charger, 120VAC

5851138 - AC Battery Charger, 110VAC

38114 - SunSet T1 User's Manual

55115 - DIN-8 1o RS232C Printer Cable

551158 - DIN-8 to DB-9 Printer Cabie

58116 - Instrument Stand

S8117A -Printer Paper, 5 rolls, for 881 18B/C

851188 - High Capacity Thermal Printer with 110 VAC charger.
Includes 881158

§8118C - High Capacity Thermal Printer with 220 VAC charger.
Inciudes S8115B

58121A - SunSet AC Charger, 230VAC, 50/60 Cycle
European style connector

551218 - SunSet AC Charger, 220VAC, 50/60 Cycle
3-prong EC connector

881210 - SunSet AC Charger, 240VAC, 50/60 Cycle
3-prong IEC connector

58122 - Null Modem Adapter, DB-25

S5122A - Null Modem Adapter, DB-2

SS5123A - SunSet Jacket

85125 - SunSet T1 Training Tape, English

55130A - Removable SunSet Rack Mount - 19%/23"

S5130B - Permanent SunSet Rack Mount - 197/23"

$5132 - Two Single Bantams fo 4-position Modular Plug Cable
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Chapter 8 Abbreviations

A

AC - Alternating Current

ACK - Acknowledge

AFBER - Average Framing Bit Error Rate
AlS - Alarm Indication Signal

AISS - Alarm indication Signal Seconds
ALM - Alarm

AMI - Aliernate Mark Inversion
ARM-INB - Arm Inband

AS - Available Second

AVBER - Average Bit Error Rate

AVCER - Average CRC-8 block Error Rate
AVG - Average

B

B8ZS - Bipolar 8-Zero Substitution
BATT - Battery

BPV - Bipolar Violation

BTSLP - Bit Slip

BUFFE - Buffer

c

GCEHR - CRC-6 Error Rate

CLR - Clear

COD - Code

COFA - Change of Frame Alignment
CONFIG - Configuration

CRC-8 - Cyclic Redundancy Check Code - 6
CS8U - Customer Service Unit

CTL- Controf

D

dB - decibel

dBdsx - decibel referenced to dsx power level
DC - Direct Current

DCS - Digital Cross-connect System

DENS - Density
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DGRM - Degraded Minute

DIG - Digital

DLF - Data Link Frame

DN - Down

D81 - Digitai Signat 1

D8X - Digital Signal Cross-connect
DSXMON - DSX Monitor signal
DTMF - Dual Tone Muiti Frequency

E

E - Equipment

EQP - Equipment

ERR INJ - Error Iniection

ES - Errored Second

ESF - Extended Super Frame
ET - Elapsed Time

EXTERN - External

EXZS - Excess Zeroes Seconds

F

F - Facility

Ft - Function 1

FAC - Facility

FBE - Framing Bi Error
FBER - Framing Bit Error Rate
FDL - Fagility Data Link
FELP - Far End Loop
FREQ - Frequency
FRM - Frame

FSLIP - Frame Siip

f - feet

FT1 - Fractionai T1

H

HEX - hexadecimal
HOLDSCRN - Hold Screen
Hz - Hertz

|
INTERN - Internal
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INV - Inveried

K
kF1 - kilo Feet

L

LBO - Line Build Out

LDNS - Low Density Seconds
LED - Light Emitting Dicde
LLPBK - Line Locpback
LOFS - Loss of Frame Second
LOG - Logical

LOS - Loss of Signal

LOSS - Loss of Signal Second
LPBK - Loopback

LPBKQRY - Loopback Query
Lpp - Level peak-to-peak

LVL - Level

M

Mbps - megabits per second
MON - Monitor
mwW - milliwatt

N

NI - Network Interface
NOTE - Network Office Terminating Equipment
NV RAM - Non Volatile Random Access Memory

0]
OOF - Qut Of Frame

P

PAT - Pattern

PLPBK - Payload t.oopback

ppm - parts per million

PRBS - Pseudo Random Bit Sequence
PRN SCRN - Print Screen
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PRNT - Print

PRNTR - Printer

PWRLPQRY - Power Loop Query
PWCUTTH - Power Cut Through

Q
QRS - Quasi Random Signal

R

A - Receive

REF - Reference

RT - Remaining Time
RX - Receive

S

SCRN - Screen

SES - Seversly Errored Second
SF - Super Frame

SIG - Signal

SHLF - Shelf

SLC-96 - Subscriber Loop Carrier - 96 channel
SMPX - Simplex

SPLT - Spiit

5SS - SunSet

SW - Software, also Switch
SYNC - 8ynchronized

T

T-Transmit

T1DM - T1 Data Multiplexer
T/ -Time Siot

TERM - Terminated

TOUT - Time Out

TOUTDIS - Timeout Disabie
TX - Transmit

U

UAS - Unavailable Second
Ui - Unit Intervat
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UNIVLDN - Universal Loopdown
uS - microsecond

v

V- Volts
VAC - Volts AC
VF - Voice Freguency

Y

YEL - Yellow
YELS - Yellow Alarm Second
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Index

Symbols

%AS 3-61, 3-69, 3-70

%DGRM 3-71

“%ES 3-56, 3-66, 3-68, 3-70

%SES 3-68, 3-70

%8YLS 3-71

%UAS 3-62, 3-87, 3-68, 3-
71

+LVL 3-62

-LVL 3-62

-WANDER 3-72

1-18 3-42

1-8 3-41

127 3-42

2047 3-41

2e15 3-42

2820 3-41

2823 3-41

3-24 3-42

511 3-42

54016 Results 3-13t

55 octet 3-41, 3-44

55DLY 3-41

83 3-43

A

A and B bils 6-10
Abbreviations 1
AC
Charger 4-51
Operation 4-51
Aceess Modes 3-3-3-8
BRDG-LOOP 3-8
BRIDGE 3-8
DSXMON 3-8
LOOP 3-7
LOOP-E and LOOP-F 3-8
MON-E and MON-F 3-9
MON-LOOP 3-7
SPLT-A and SPLT-B 3-8
SPLT-E and SPLT-F 3-8
TERM 3-6

THRU-A and THRU-B 3-8
ACCUM PRD 3-35
Addressing 6-10
AFBER 3-65
AlS 2-11, 617
DS1 8-11
AISS 3-61
Alarm Indication Signal 6-17
ALLO 3-42
ALL1 3-42
ALT1C 3-43
AMI 3-10
AMI/ B8ZS 3-10
AMI/BBZS Mismatch 6-14
Applications 4-1
Accept a New Service 4-3
Accept a New Span 4-1
Check DSX Wiring 4-17
Circuit Delay 4-23
Distance to Loopback 4-24
Fractional T1 4-34-4-39
Frame Slips/Freq Sync 4-
12

FT1 Circuit Acceptance
Test Procedure 4-36

Loop Back a C8U or NI 4-
8

Measure Signal Level 4-14

Monitor an In-Serv Circuit
4-6

Menitor VF Chnl 4-26

Network Codes/Channel
Data 4-19

Out-of-Bervice SLC-96
Testing 4-45

Proper B8ZS/AMI Opticning
4-11

Send a Tone 4-32

S1.C-96 Data Link Monitor-
ing 4-41

SLC-96 Testing 4-39

Stress a 71 Line 4-10

T-Berd Power Lid 4-50
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Talk/Listen 4-27
Talk/l.isten, Advanced 4-28
Testing a Digroup on &
Working 5L.C-96 Sysiem
4-47
Timed Test 4-16
AS 3-57, 3-60, 3-67, 3-
68, 3-70
Auio Framing 2-8, 3-9
Auto Line Code 3-10
AVBER 3-70
AVCER 3-68

B

B8ZS 2-8, 3-10, 3-35
BB8ZS/AMI Mismatch 6-14
Backight 1-7, 2-4, 4-51
Timer 3-112
BASIC MEASUREMENTS
menu 3-50
Battery
Charger 1-4, 1-6
Life 4-51
battery 2-11
Battery Charger 2-11
BER 3-70
Bipolar Violations 6-16
BIT 3-54, 3-69
%AS 3-70
%DGRM 3-71
%ES 3-70
SSES 3-70
%UAS 3-71
AS 370
grror rate 3-71
ES 3-70
SES 3-70
UAS 3-70
Bit Errors 6-17
BPV 2-10, 3-53, 3-58, 6-16
%DGAM 3-60
%SES 3-59
%UAS 3-80
AS 3-59
AVBER 3-59
BGHRM 3-60

error rate 3-58

ES 3-50

SES 3-59

UAS 3-80
BPV %AS 3-59
BRDG-LOOP 3-8
Break-out Box 3-113
BRIDGE 3-8
Bridge Tap

Patterns 3-79
Bridge Tap Detect

Test 3-7¢
BTSLP 3-88

Cc

C-bit
Errors 6-17
Calibration Procedure 5-3
CER 3-68
Certificate of Origin w-3
Changes of Frame Alignment
3-65
Channei Numbering 4-21, 4-
27
Charger 4-51
Charging 4-51
Check Out Procedure 1-8
Clear Print Buffer 3-115
CLKSLIP 3-72
CLOCK 3-11
Clock Slips 3-71, 3-72
CNFG 3-52
COD 3-52
Coding 3-10, 3-12
AMI/BBZS 3-10
AUTO 3-10
COFA 3-65
Configurations 7-7
Connecting the Cords
general 3-16
Connector Panel 2-12-2-13
Contrast Control 1-7, 2-13
CRC 3-55
CRC-6
%AS 3-69
%ES 3-88
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%SES 3-68

%UAS 3-69

AS 3-68

CRC 3-87

Errors 6-17

ES 3-68

SES 3-68

UAS 3-69
CRC-8 biock errors 3-67
CRGC-8 errors 3-55
Cross-taik 6-14
CsU 8-2
CSU & NI CONTHOL 3-21
CSU Loopback 3-20
CSU/NI Emulation 3-132
Cursor 2-7
Customer Service 1-2, 1-

8, 1-12, 5-4

CvL 3-35
CVP 3-35

D

Data Link
ESFT1.403 PRM 3-125
monitor BOM 3-128
printing 54016 results 3-
132
printing T+1.403 results 3-
131
retrieve 54016 resulis 3-
131
send PRM 3-128
send 71.403 BOM 3-128
8LC-96 3-120
DATA LINK CONTROL 3-120
DATE
Setting 3-112
DC 2-13
DDs
Control Codes 3-88
Loopbacks 3-82
MEASUREMENTRESULTS
3-83
Measurements 3-82
Patterns 3-45
Send Patterns 3-82

DDS Patterns
bDhs-1 3-45
DS-2 3-45
DDS8-3 3-48
DDS-4 3-46
DDS-6 3-46
DGRM 3-71
Dial Pulse Originating (DPO)
signaling bits 4-30
Dial Pulse Terminating (DPT)
signaling bits 4-30
Dial Set up 3-98
Dialing 6-10
Digital Loop Carrier Applica-
tions 4-39
Digital Milliwatt 4-32
DIRECT 3-35
Down Cursor 2-7
DS
AlS 6-11
Loopbacks 6-12
Network Elements 6-1
Performance Monitoring 6-
12
Signa! 6-4
Standards 6-4
Technology 6-1
Troubleshooting 6-13
Usage &-1
Yeilow 6-11
DS1C 6-14
D33
Troubleshooting 6-13
DSXMON 3-8
DTMF
Dialing B6-10
OTMF DIALING 3-84
DX Signating Bits 4-31

E

E&M Signaling Bits 4-30
EFS 3-57
Ermutation

CSU/NI 3-132
EMULATIONTYPE 3-119
End-to-End Monitering
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DSt 8-12
ENTER 2-8
EQUIPMENT 2-12
ERASE NV RAM 3-114, 5-1
ERR INJ 2-5
ERROR INJECTION 3-1186
ERRORS 2-10, 6-13
E8 3-56, 3-68, 3-70
ESCAPE 2-6
ESF 2-8
Framing 6-5
FRM Troubleshooting 6-18
ESF CRC-6 Screen 3-67
ESF Data Link 3-125
monttor BOM 3-128
printing 54016 results 3-
132
printing T1.4083 resuits 3-
131
retrieve 54016 results 3-
131
send PRM 3-128
send 71.403 80M 3-129
ESL 335
ESP 3-35
ET 3-51
ETGC Signaling Bits 4-31
EX-TERM 3-11
EXCESS 0s 2-11
EXcess Zero Seconds 3-61
EXPRESS LIMITED WAR-
RANTY w-1
EXT-MON 3-12
EXZS 3-61

F

F-Keys 2-2
FACILITY 2-12
Factory Defaults 3-115

Fault Sectionalization 6-1, 6-

13, 6-15
FBE 3-54, 3-84, 6-17
FBER 3-64
FEBESs in Troubleshooting 8-
18
Figure

1-1 SunWare Cartridge
Installation 1-4

1-2 Instrurment Stand
installation 1-5

2-1 BunSet T1 Front View
2-1

2-2 Using the F-keys 2-3

2-3 Graphic Screen,
Sample 2-5

2-4 Connector Panel 2-12

3-1 Single interface
Access Modes 3-4

3-10 Loopback & Span
Control 3-21

3-11 CE8U and NI Control
3-21

3-12 Telirend Office
Repester 3-27

3-13 Teltrend Line Re-
peater 3-30

3-14 Westell NIU/PM &
MSS 3-33

3-15 RTRV/VIEW ALL PM
RPT 3-34

3-16 Test Pattern Menu 3-
40

3-17 Basic Measurements
3-50

3-18 View Received Data
3-73

3-19 Propagation Delay
3-75

3-2 Dual interface Access
Modes 3-5

3-20 Pattern Entry, Quick
Test 3-77

3-21 Ticket Eniry, Quick
Test 3-78

3-22 Puise Shape Analy-
sis 3-B1

3-23 L.oop Back Access
3-83

3-24 DDS Measurement
Results 3-84

3-256 Control Codes 3-86

3-26 Switched 56 Testing
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3-87

3-27 SW56 Test Configu-
ration 3-88

3-28 SWH5B Call Set Up 3-
89

3-29 SW56 Measurement
Results 3-90

3-3 Fractional T1 313

3-30 VF Channe! Access
3-91

3-31 VFMEASUREMENTS
3-92

3-32 DTMF Dialing 3-94

3-33 View Supervision 3-
97

3-34 Dial/Supervision
Setup 3-98

3-35 MF/DP Dialing 3-100

3-36 Noise Measurement
3-101

3-37 MF/DTMF/DP Analy-
sis Configuration 3-103

3-38 Signaling Analysis
3-104

3-39 Signaling Display 3-
105

3-4 Plugging in DSX Mon
Mode 3-17 ‘

3-40 Print Result 3-106

3-41 MFRt Analysis 3-
107

3-42 MFRB1M ANALYSIS
3-108

3-43 MIXTONE Analysis
3-109

3-44 Genera! Configura-
fion 3-112

3-45 Error Injection 3-117

3-46 Measurement Criteria
3-117

3-47 Data Link Controt 3-
120

3-48 8SLC-96 Monitor Data
Link 3-121

3-49 SLC-96 Send Mes-
sage 3-123

3-5 Plugging In Bridge
Meon Mode 3-17

3-50 View Data Link SLC-
96 3-124

3-51 Data Link Control
ESF 3-125

3-52 MONITOR T1.403
PRM 3-126

3-53 MONITOR T1.403
BOM 3-128

3-54 Daia Link Transmit
3-129

3-55 Data Link Send
Message 3-130

3-56 Retrieve Counter 3-
131

3-57 C8U/NI Emulation 3-
132

3-6 Plugging In Term Mode
3-18

3-7 Plugging in Loop
Mode 3-18

3-8 Plugging in MON-LP
Mode 3-19

3-9 Plugging In All Dual
Modes 3-20

4-1 Connect a New Span
4-2

4-10 Typical SLC-96
Systarm Configuration 4-
40

4-11 Monitoring the SL.C
Data Link 4-42

4-12 SLC-96 Out-of-
Service Testing 4-43

4-183 SLC-96 A Digroup
Data Link Transmis 4-44

4-14 Printer Cable Pin
Assingments 4-b4

4-15  Nuft Modem Pin
Assignments 4-55

4-16 Printer Switch
Settings 4-56

4-17 Typical Remote
Conirol Setup 4-60

4-2 Accepting a New T1
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Service 4-4
4-3 Monitoring an In-
Service Circuit 4-7
4-4  Freaguency Synchro-
nization Problems 4-13
4-5 Measuring Signal
Level 4-16
4-6 Checking the DSX
Wiring 4-18
4.7 Ten-Bit Patiern 4-22
4-8 Fractional T1 Circuit
4-35
4-9 Plugging into the FT1
Cirouit 4-38
6-1 DS1 Network Elemnents
6-2
6-10 FBE and CRC in DS1
Testing 6-17
8-11 DS1 Yellow and AIS
5-18
6-12 DS1ESF PRM Errors
6-18
6-2 D81 Pulse Transmis-
sion 6-5
6-4 PCM Sampling and p-
Law Encoding &-7
6-5 Timing Distribution &-
g
6-6 AIS and Yellow Alarms
6-11
6-7 D81 Loopback Testing
8-12
6-8 DS1 Performance
Moritoring 6-13
6-9 BPVsand LOS inDS1
Fauit Sectionaliz 6-16
8-3 D81 Frame Structure
g8-5
FOX
test pattern 3-46
Fractional T1 3-12
Fractional T1 Circuiis 4-34
Frame
%ES 3-66
“%UAS 3-67
AFBER 3-65

AS 3-67
FBE 3-64
FBER 3-64
FRAME %AS 3-67
FSLIP 3-64
LOFS 3-66
OOFS 3-85
SES 3-66
UAS 3-67
FRAME %SES 3-67
FRAME Screen 3-64
Frame Slips 3-71
FRAMING 3-9
AUTO 3-9
BitErrors 6-17
D81 &5
Type 3-9
FREQ 3-56, 3-63
Frequency Synchronization
6-7, 6-9
FRM 3-52
FRMLOSS 2-10
Front View Description 2-1
FSLIP 3-684, 3-72
FT1 312
FXO
Loop Mode Signaling 4-31
Signaling Bits 4-31
FX§
Grd Start Signaling Bits 4-
31
Loop Start Signaling Bits
4-32

G

GENERAL CONFIG menu 3-
111

Graphic screen, using 2-4

Graphics 2-4

H

Helpful Hints for Trouble 6-13

Hints for Troubleshooting 8-
13

HISTORY 2-6
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HOLDSCR/CONTINU 3-51
Hyper Terminal 4-61

|

IDLE CHANNEL COBDE 3-119

instrument Stand 1-4
Installation 1-4

INTERFACE 3-3

INTERN 3-12

K

Keys 2-2-2-7

keys
# 2-7
* 27
0 through 8 2-7
A BCDEF 27
Cursor keys 2-7
ENTER 2-6
ERRINJ 2-5
ESCAPE 2-6
Ft,F2,F3,F4 2-2
GRAPHIC 2-4
HISTORY 2-6
LIGHT 2-4
PRN SCRN 2-6
RESYNCH 2-3
SHIFT 2-7

L

LBO-EQP 3-14
LBO - FAC 3-13
LDNS 3-81
LEDs 2-8
AIS 2-11
B8ZS 2-B
BPV 2-10
ERRORS 210
EXCESS 05 2-11
FRM LOSS 2-10

PAT SYNC 2-9
POWER 2-11
PULSES 2-8
SF, ESF, S1.C-96, T1DM 2-8
SIG LOSS 2-10
YEL ALM 2-11
Left Cursor 2-7
Level 3-55
Leve! Probiems 6-14
LIGHT 2-4
Timer 3-112
Line Build OQut 3-13
Line Code 3-10-3-15, 3-12-
3-15
LINE INTERFACE Menu 3-3
LINE Screen 3-58
LIVE MODE
Signaling Analysis 3-105
LOFS 3-66
LOGICAL Screen 3-69
LOOP 3-7, 3-11
LOOP-E and LOOP-F 3-8
Loopback 3-25
codes 3-23
DS&1 NiU, CSU, Repeater
6-12
edit or deiete USER code
3-26
LOOPBACK CONTROL 3-
20
Nill @ customer prem 3-
129
Problems &-14
program & USER code 3-
24, 3-25
select USER code 3-23
view USER code 3-24
Loopback Procedure 3-22
Looping Repeater
Teltrend 3-26, 3-29
Westell, XEL, others 3-32

LOW BATT 2-11 LOS 6-16
LOW DENS 2-11 LOSS 3-61
PAT INV 2.8 Loss of Signal 6-16
PAT L.OSS 2-9 LOW BATT 2-11
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32 (DPT) 4-30
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SDPO Signaling Bits 4-31 31 ‘
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102, 3-104 T1DM 2-8
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Updates 1-3 80
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EXPRESS LIMITED WARRANTY

A. Hardware Coverage. COMPANY warranis hardware prod-
ucts against defects in materials and workmanship. During
the warranty period COMPANY wili, at its sole option, either (i)
refund of CUSTOMER'S purchase price without interest, (i)
repair said products, or (iii) replace hardware products which
prove 1o be defective; provided, however, that such products
which COMPANY elects to replace must be returned io
COMPANY by CUSTOMER, along with acceptable evidence
of purchase, within twenty (20} days of request by COMPANY,
freight prepaid.

B. Software and Firmware Coverage. COMPANY wairants soft-
ware media and firmware materials against defects in mate-
rials and workmanship. During the warranty period COM-
PANY wiil, at its sole option, either (i) refund of CUSTOMER'S
purchase price without inferest, (i) repair said products, or (iii)
replace software or firmware products which prove to be
defective; provided, however, that such products which COM-
PANY elects to replace must be returned to COMPANY by
CUSTOMER, along with accepiable evidence of purchase,
within twenty (20) days of request by COMPANY, freight
prepaid. In addition, during the warranty period, COMPANY
will provide, without charge to CUSTOMER, all fixes and
patches {o the criginal product specifications sold which
COMPANY issues during the warranty period, COMPANY
does not warrant or represent that all software defects will be
corrected. In any case where COMPANY has ficensed a
software product “AS-1S,” COMPANY'S obligation will be
limited to replacing an inaccurate copy of the original material,
This warranty does not cover upgrade or enhancements to
product software and firmware.

C. Period. The warranty period for Hardware, Software and
Firmware will be One (1) Year from date of shipment {o
CUSTOMER. The COMPANY may also se# warranty exten-
sions or provide a warranty term of three years with the original
sale, which provide a longer coverage period for the test set
chassis, sofiware and firmware, in which case the terms of the
express iimited warranty will apply to said specified warranty
term.

Warranty w-1
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D. OnlyforCUSTOMER. COMPANY makes this warranty only for
the benefit of CUSTOMER and not for the benefit of any
subsequent purchaser or licensee of any merchandise.

E. LIMITATION ON WARRANTY. THIS CONSTITUTES THE
SOLE AND EXCLUSIVE WARRANTY MADE BY COMPANY
WITH RESPECT TO HARDWARE, SOFTWARE AND FiIRM-
WARE. THEREARENOOTHERWARRANTIES, EXPRESS OR
IMPLIED. COMPANY SPECIFICALLY DISCLAIMS THE M-
PLIEDWARRANTIES OF MERCHANTABILITY ANDFITNESS
FOR A PARTICULAR PURPOSE. COMPANY'S LIABILITY
UNDERTHISAGREEMENT WITHRESPECTTOAPRODUCT,
INCLUBING COMPANY'S LIABILITY FOR FAILURE AFTER
REPEATED EFFORTS TO INSTALL EQUIPMENT IN GOOD
WORKING ORDER OR TC REPAIR OR REPLACE EQUIP-
MENT, SHALL IN NO EVENT EXCEED THE PURCHASE
PRICECRLICENSE FEEFORTHAT PRODUCT, NORSHALL
COMPANY IN ANY EVENT BE LIABLE FOR ANY INCIDEN-
TAL, CONSEQUENTIAL, INDIRECT, OR SPECIALDAMAGES
OFANYKIND ORNATUREWHATSOEVER, ARISING FROM
ORRELATED TOTHE SALE OF THE MERCHANDISE HERE-
UNDER, INCLUDINGBUTNOTLIMITED TO DAMAGES ARIS-
INGFROMORRELATED TOLOSS OF BUSINESS, LOSSOF
PROFIT, LOSS OF GOODWILL, INJURY TO REPUTATION,
OVERHEAD, DOWNTIME, REPAIR ORREPLACEMENT, OR
CHARGE-BACKS OR OTHER DEBITS FROM CUSTOMER
ORANYCUSTOMEROF CUSTOMER.

F. No Guaranty, Nonappiication of Warranty. COMPANY does

not guaranty or warrant that the operation of haroware, soft-

ware, or firmware will be uninterrupted or error-free. Further,

the warranty shall not apply to defects resulting from:

(1) Improper or inadequate maintenance by CUSTOMER;

(2) CUSTOMER-supplied software or interfacing;

(3) Unauthorized modification or misuse;

(4) Operation outside of the environmental spacifications for
the produict;

{5} Improper site preparatior or maintenance; or

{8} Improper insiallation by CUSTOMER.
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