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Basic Functions

* Non-Intrusive and Intrusive Testing of T1 E1 Lines
» Analysis and Emulation of Various Signal Types

« T1 E1 PCM Signal Visualization, Capture and Storage



11 E1 Hardware Platforms

Back Panel

Front Panel

tProbe™ - Portable USB based T1 E1 VF
FXO FXS and Serial Datacom Analyzer

Dual T1 E1 Express (PCle) Board
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Quad / Octal T1 E1 PCle Card

tScan16™ with
16-port T1 E1 Breakout Box



Cables, Y-bridges

Y-Bridge cable

Cross-over cable Straight cable

oGL

Communications



11 E1 Configurations and VF Options



VF Options

» Asingle (selected) timeslot can be encoded (VF Input); analog gain

may be applied prior to the encoding

» Asingle (selected) timeslot can be decoded to audio (VF Output);

analog gain may be applied prior to output

» The VF Output may be fed to the PC speaker for greater fidelity and

volume

« The drop and insert loops incoming data back to the output except

for the selected timeslots that are dropped

Note: VF Bar is not applicable for OctalXpress T1 E1 Boards

[¥FBar I
ICald 1 LI ICald 1 ;I
—F [Audio] —WF [Audia)
—Tx [‘-.-"Flrj] — T= [%F In]
Gain[dB] Gain[dE ]
0.0 di 0.0 dB
+ +
TS Z TS z
= =
I Insert I = I Insert I =
I Signaling Eits
I Speaker I Speaker
— R [WE Out] —Fix F Out)
G ain[dE] Gain[dE)
0.0 de 0.0 de
+
I - * I -
TS = TS =
[0 = | : [ = :
- Dn:!p = ™ Drop =
I Speaker I Speaker
Set 0-dB I Set O-dB I
WF imped. AMic WF imped. Ahdic
“ 00 - I—I “ EO0 - I—I
— Drop&lnzert TSs — Drop&lnzert TSe
I Enable I Enable
Start Stop Start Stop
0 = 25 = == El=




VF Drop and Insert Capabilities

* VF Input/Output interfaces are provided for the following platforms:

» USB based tProbe™ T1 E1 Unit - supports only 3.5mm balanced (stereo) analog interfaces
with varying impedances

* Input signal is digitized (at 8 Khz, uLaw/A-Law) and inserted into selected timeslot of T1 E1

* An output audio signal is dropped from the selected timeslot of T1 E1
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Typical Applications

» Connecting Telephony Audio Equipments

* Connecting Old Telephony Audio Equipments

» Connecting VF Input and Output to Sound Card

» Non-Intrusively Bridge over VF Line

» Connecting Headset with Microphone for communication over T1 E1 Timeslot

* Wideband Copper Equipments

OGL
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VF Drop and Insert Capabilities — USB E1

* VF interfaces on GL's tProbe™ E1 Analyzer unit are balanced
interface, which means that analog signal is presented and
Ty

]

expected on Tip and Ring of the connector and shield (sleeve) is

grounded to chassis Ring {

* VF interfaces on these GL's USB E1 Analyzer unit are unbalanced
(mono) interfaces, which means that analog signal presented and
expected on Tip and Shield of the connector and Ring is not used

(unconnected)

» Analyzer allows users to select various VF terminations, gain, drop,

and insert options within VF Dialog bar
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VF Gains - tProbe™ E1

VF Tx Gains |Supports: -12 dB to +59 dB in 0.5dB Steps Gain (0.1 dB steps can
also be accommodated in tProbe ™)

VF Rx Gains |Supports: -63.5 dB to +9 dB in 0.5dB Steps Attenuation (0.1 dB steps
can also be accommodated in tProbe ™)
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VF Gains and Impedance — ET

Range: -7.2dB to +18.2dB selectable gain in 0.1dB steps
VF Tx Gains
Level: 0.0dBm = 0.1dBm

Range: -18.0 dB to +7.3 dB selectable gain in 0.1dB steps

VF Rx Gains
User Setting Receive Setting Transmit Setting
6000hms 6000hms Calibrated to 6000hms
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Monitoring Applications
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Monitoring Features

Line Monitoring * Timeslot Window

Byte Values * ASCII Timeslot Display

Binary Byte Values * Oscilloscope

Signaling bits * Power Spectral

Power Level * Audio Monitoring

DC Offset * Active Voice Level

Frequency * Realtime MultiChannel Audio Bridge
Multiframes * Real-time Strip Chart

Real-time Multiframes * DTMF/MF Capture

E1 Data as Real-time Bitmap * Pulse Mask Display

e Jitter Measurement



Monitor T1 E1 Lines

* The Line status window indicates if the E1 line

Is either up, or down

» The Alarms section exactly shows what type
of problem maybe present on the line. The
presence of any alarms indicates a serious

problem on the line

» The Statistics section provides the exact
measurements of framing errors, Clock Slips,

or line code violation
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T1JE1 Alarms

L3

Reset

| All Ports

—
e |

M2

avnc Loss
HDE3 Violation
arrier Loss
Frarne Errar
Remoke
Diskant MF
AIs

ES Owerflow
ES Underflow

LALRLRCLS

ARG G 4 4 44 4

CALRRCCRE s

T1/E1 Statistics

Frequency (Hz)
Level (dBds:x)

EPY Errors

ouk af Frame Errors
Frame Errors

==Rit/Frame Clock Slip==

Ref to Inkernal
_ross Ref bo Recovered
Ref to External

Graph

Invoke Eraph |
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Monitor T1 E1 Lines (Contd.)

T1 E1 Alarms:

» Line Sync Loss: This will flash when a receiver resync is in progress

» HDB3 Violations: lItis a ternary transmission code in which the number of consecutive zeros, which may

occur, is restricted to three, to ensure adequate clock recovery at the receiver
» Carrier loss alarm: Itis declared when 128 + 1 consecutive zeros are detected
» Frame Error: This will flash whenever a framing bit is in error
» Remote Alarm: This will flash when a remote alarm is detected

» Distant Multiframe: This indication will flash when a distant multi-frame alarm is detected

OGL
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What is a Clock Slip?

» Clock Slips are a count of the difference between a reference T1 E1 clock and another T1 E1
signal being measured

« A Clock Slip is a one-second-interval measurement (accuracy of the timing slips is +/- 1 count)
that arise because of phases differences or frequency differences of the incoming signal vs. the

outgoing signal timing (the reference)
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Internal Clock Slips

» Compares the incoming receive clock from the T1/E1 Alarms
. . . Reset All Ports #1 #2
port against the internal clock provided by the | | l l |
T1JE1 Statistics
unit Frequency (Hz) 2047988 2047988
Level (dBdsx) -0.029 -0.294
) BPY Errors 0 0
» The software compares the internal counter to | out of Frame Errors 0 0
Frame Errors 1] 0
the recovered clock counter by storing these ==Bit[Frame Clock Slip==
Ref to Tnkernal -22j0 -22j0
ross Rel to Recovered 0o ujo
counts Ref to External nja nja
Graph
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Crossport Clock Slips

Bl x|

T1/E1 Alarms -l
Reset | anports | 1 | 22 |

T1/E1 Statistics |
Frequency {(Hz) 2047988 2 -----
Level (dBdsx) 0058 = -—-
BPY Errors 1] o
©Out of Frame Errors 1] 0
Frame Errors 1] o

==Bit/Frame Clock Slip==

Ref to Internal 00 00

ICross Ref to Recovered -410 4f0 |
Ref to External nfa nla

| Graph |

» This Clock Slips measurement compares the incoming receive clock from port #1 against
the incoming receive clock from port #2 using the Recovered clock on port #1 and
Recovered clock on Port #2
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External Clock Slips

%4 T1 tProbe - Analyzer

Fle)- confol View Moni: = DoUSvaTest s Specal Appicationss Window 1P

x| Port | Framing | Loopback | Termination | Clock | B8zs | Cross-port |
1 ESF (193E) No Loopback Terminate External On Normal (None)
” 2 ESF (193E) No Loopback Terminate Internal On Normal (None)
TUHE1 Alarms
| Reset | Anports | #1| #2
Sync Loss v v v
Bipolar Violation L L g
Carrier Loss v v 4
Frame Error O d v 4
Blue Alarm O 0 4
Yellow Alarm v o o
AIS L v v
ES Overflow o o o
ES Underflow i o T
THE1 Statistics

Frequency (Hz) 1543999 1544025
Level (dBdsx) 0.086 0.058
BPV Errors 0 0
Out of Frame Errors 0 o
Frame Errors o 0
==Bit/Frame Clock Slip==
Ref to Internal 0/0 S592/3

Ref to R -592/-3 S92/3
Ref to External -592/-3 0/0|

» This Clock Slip measurement compares the incoming receive clock using the Recovered
clock of port 1 or 2 against the external clock provided on the external clock input
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Byte Values

4] Display Byte
Card #1

| 750 | ps |[ 158 | 0E |[18516| D5 |[1524] D5 |
| 751 | oE |[ 189 ] oE |[1817| D5 |[1825] D5 |
| 152 | 0E |[1s 0] 0E |[1518| D5 |[1526] D5 |
| 153 | oE |[1s 11 D5 |[1519| D5 |[1527] D5 |
| 154 | oE |[1512] D5 |[1520| D5 |[1528] D5 |
| 755 | 0E |[1513] D5 |[1521| D5 |[1529] D5 |
| 756 | 0E |[1514] D5 |[1522| D5 |[1530] D5 |
| 187 | 0E |[1815] D5 |[1523] D5 |[T1S 31| D5 |

* Displays the data values for each time slot in HEX data format




Binary Byte Values

41 pisplay Binary Byte

ICard M 'I

TS0 ||11|]11111 || TS 8 ||11|]1|]1|]1

TS 1E||11l]1l]1l]1

TS 24 ||11|]1 o101

TS 1 ||11|]1|]1|]1 || TS 9 ||11|]1|]1|]1

TS 1?||11|]1|]1|]1

TS 25 ||11|]1 0101

TS 2 ||11u1u1u1 ||T51I]||11I]1I]1I]1

TS 18 ||11u1u1u1

TS 26 ||11u1u1u1

TS 3 ||11u1u1u1 ||TS11 ||11u1u1u1

TS 4 ||11u1u1u1 ||TS12||11I]1I]1I]1

TS 20 ||11u1u1u1

TS 28 ||11u1u1u1

TS 56 ||11u1u1u1 ||TS 13||11u1u1u1

TS 21 ||11u1 0101

TS 29 ||11u1 0101

1S 6 ||11u1u1u1 ||TS 14||11u1u1u1

TS 22 ||11u1 0101

TS 30 ||11u1 0101

1S 7 ||11u1u1u1 ||TS 15||11u1u1u1

|
|
|
|[[T8 19 [11010101
|
|
|
|

TS5 23 ||11u1 0101

|
|
|
|[T8 27 11010101
|
|
|
|

TS 31 ||11u1 0101

* Displays the data values for each time slot in binary data format




Signalling Bits, Power Level, DC Offset, Frequency

#2 signaling Bits E I
Card #1 -

[T50|— [ 88 |om][7si6]— |[15 24| 1001]
151 [[1o01|[ 789 1001 |[TS 171001 |[7TS 25| 1001 |
152 [[1o01 | [7s 901001 |[7s 181001 |[ 7S 26 [ 1001 |

[ 153 oo |[Ts 101001 | [T5 09 1001 |[T5 27 | 1001 |
15 4 [[1o01 | [Ts 921001 |[TS 201001 |[7TS 28 | 1001 |
155 [[1o01 | [T8 151001 |[TS 21 1001 |[TS 29| 1001 |

| 156 |[1001 ||TS14||1I]I]1 ||T322||1|]|]1 ||TS3I]||1I]I]1|

[ 1787 [1o01 [T 151001 ] [7T5 23] 1001 |[7T5 31 [[1001 ]

2 DC Offset (mY)

Tso | 3 |[Ts&8 ] -3 |[T816] 1m|[T524| -3 |
151 [ 22 |[rsa | @ |[rsav] 1a][rsas] 7 |
152 e |[rsan] -6 |[rsaa| 17 |[1s26] 11
[T83| 2a|[osan] 2 |[1sa9]| 7 |[os27| 7 |
154 -6 |[rs2] 26 |[[tsz0] -1 |[1s28] 15 |
155 || 1o |[rsas] 3 |[rs2i| -eo |[1s 20| 4 |
156 || a |[rs1a] 3 |[rsz22] a0 |[T5350] -4 |
157 | o |frsas] 2 |[rsas| as |[rsai] 1]
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42 Power {(dBm)

[caram =]
150 [as3][ 758 | -aa |[TS 1622078 24| -4 |
151 [ -38 |[1sa | 3.7 |[1si7| 3.6 |[18 25 -4 |
152 [ -39 |[rsi0] 3.8 |[Ts i8] -aa |[TS 26| -3.9 |
153 [ -38 |[1si1 ] -aa |[rs 99| -a0 | |18 27 | -a.0 |
154 [-aa |[rsa2] a2 |[Ts 20| -a3 |18 28] -4 |
155 [ -az |[1si5] a2 |[1s 21| 36 |[185 29| 4.4 |
156 [ -aa |[rs 4] 3.7 |[1s 22| -aa |[78 30| -3.9 |
157 [ -a0 |[7si5] -aa |[rs 25| a2z | |18 31| a2 |

_; Frequency {Hz)}

150 [[2023 ][ 758 [[20aa|[T15 16] 499 |[71S 24| 2037
151 [2030][ 759 2041 |[75 17| 2022|758 25 ] 1973 |
152 J19so | [Ts i0] 1994|715 16| 1987 | [ 15 26 ] 1972 ]
15 3 [[2o032|[71s 11 2037 |[ 15 19] 2004 [ 7S 27 | 2047 |
15 4 [2o009|[7s 121986 |[ 75 20| 2001 |[ TS 26 | 2040 |
155 |[2024[715 13 2030|715 21 |[1987 | [ 15 29] 1994]
156 |[2006|[TS 14| 2035 |[15 22 ] 1986 | [ TS 30| 2020
157 [1mr|[Ts a5 1975 |[ T8 23] 1991 | [ TS 31 | 1989
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Signaling Bits, Power Level, DC Offset, Frequency

« Signaling Bits, Power Level (in dom), DC Offset, Frequency associated with each

timeslot are displayed in real-time

* Multiple instances can be opened simultaneously for monitoring purposes
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Multiframes

Rx Multiframes - tProbeEl Card 22 |
Frame # Data

1 9B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS -

e T LT B S R (8
i
m
)
o
=
o
=)
o
2
o
=}
o
=)
o
=}
an
=)
o
=}
[1)]
=)
o
=}
n
2
o
=)
o
2
o
=)
o

Device Selection
Card H2 >

« Multiframes - Identifies the data in each frame

» For T1 systems, twelve (12) frames are displayed per multi-frame in D4 (193S) framing format,
and twenty-four (24) frames in ESF (193E) framing format

» For E1 systems, 16 frames are displayed per multi-frame
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Real-time Multiframes

x|
TS*# 0 1 2 3 4 5 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

F
9B DS DS DS D5 DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
SFDSDSDSDSDSDSDSDSDS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
9B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
SFDSD5S5DSDSDSDSDS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
9B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
DF DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
1B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
SFDSDS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
9B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
DFDSDSDSDSDSDSDSDSDSDSDSDS DS DS DS DS5DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
10 9B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
11 DFDS DS DSDSDSDSDSDSDSDS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
12 9BDS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
13 DF DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
14 9B DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS
15 DFDS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS

|ﬂ|=ceiv|= Dalal Stop Data I ICan:I 1 v|

VONDNEWNRO L

Identifies the data in each frame with the data being refreshed automatically every second
For T1 systems, twelve frames are displayed per multiframe in D4 (193S) framing format
Twenty-four (24) frames are displayed in ESF (193E) framing format

For E1 systems, 16 frames are displayed per multiframe
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11 Data As Real-Time Bitmap

* Provides a graphical view of multi-frames and is rendered as a pixel map with zeros represented by white
dots and ones represented by black dots

cal-time Btmap View - tProbet | Cord #2 RN _ 2100 %)
2 3 4 5 6 7 8 9 101112131415 “ |7 |. l’ 20 21 22 23 24 25 z‘ 27 28 29 30

A=a=aa=aa I I l I II

HHRVRIAIAITE L B

---- oM 0T e £ e g s e pn e T £ O Em Om RO PO B g R 6D R g I Close |
012345672 89101112131415161218192020 2232582072828 200

o]
Db
i

mmmﬁl

| Cand Selection
ne- % 5w a5

=

©GL
=
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ASCII Timeslot Display

I ASCII Timeslot Display

Tiene

| Message

-~

09/09/2010 13:50:02.961
03/09/2010 13:49:47.952
09/09/2010 13:49:38.386
09/09/2010 13:49:32.945
03/09/2010 13:49:17.968
09/09]2010 13:49:09.298
09/09/2010 13:49:02.961
03/09/2010 13:48:47.952
09/09/2010 13:48:39.409
09/09/2010 13:48:32.944
03/09/2010 13:48:17.967
09/09/2010 13:48:17.075
03/09/2010 13:48:02.949
09/09/2010 13:47:47.940
09/09/2010 13:47:44.133
03/09/2010 13:47:32.932
09/09/2010 13:47:19.233
09/09/2010 13:47:17.957
03/09/2010 13:47:02.948
09/09/2010 13:46:48.358

jlv\bﬁn-n L

00,PNGC,
00,PNGC,
00,551, 1,Call Start

w} ’
00,551C,1,Cal Start
00,PNGC,
00,PNGC,
00,55TC,0,Unknown
00,PNGC,
00,PNGC,
00,55TC, 1,Call Start
00,PNGC,
00,557C,0,Unknown
00,PNGC,
00,PNGC,
00,551C, 1,Cal Start

o~ Pav~ I

,CB4AAS3F0102,20100902,16:38:48, ,00:01,15105%00

,CB4AAB3F0102,20100902,16:37:49,00:00:00,00:01,151

,CB4AAS3F0102,20100902,16:37:49, ,00:01,1510S%00

,CB4AAS3F0102,20100502,16:36:53, ,00:01,1510S%00

,CB4AAB3F0102,20100902,16:35:58,00:00:00,00:01,151

Source

Port |[Port #1 ¥ MIM 3,

Clear
Display

SGPR

JSGPR

SGPR

,SGPR ,CB4AAB3F0102,20100902,16:26:53,00:00:00,00:01,151
SGPR

JSGPR

SGPR

/CBARAZIFO102,20100902,16:35:53, ,00:01,15105900 o |
»

® Run

(Ready |Log Enstied |

| 9j9p010 | 2:13pM
Z
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ASCII Timeslot Display (Contd.)

x
—Display Options - - Data Options - ] o
Display Limit [3 =] Lines ‘ [~ ReverseBt Order  Idee Code: Ox[7f =
Cancel
~Log File -
Folder I D:\Program Files\GL Communications InciDual Ultra HD T1 Analyzer), H

+ Permits viewing of real-time ASCII events that are present on the E1
» Capable to display the ASCII events for a particular port and timeslot
« Each event is properly time-stamped for tests that require time correlation

« Logging real-time events to the hard drive is also possible. This is useful during overnight or long-

term testing

oaGL
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Timeslot Window

x|
¥ MFs »~ Data AN
oooo DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS i‘ Canal Eallaoh:
0001 DS D5 DS D5 DS DS DS DS DS D5 DS DS DS DS DS DS ICard #1 ;]
oooz DS D5 DS D5 DS DS DS DS DS DS DS DS DS DS DS DS
o003 DS DS DS DS DS DS DS DS DS D5 DS DS DS DS DS DS i
0004 DS DS DS DS DS DS DS DS DS D5 DS DS DS DS DS DS = ¥
0005 DS DS D5 DS DS DS DS DS DS DS DS DS DS DS DS DS -
0006 DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS DS |1 = |

0007 DS D5 DS D5 DS D5 D5 DS DS DS DS DS DS DS DS DS
0008 DS D5 DS D5 DS DS D5 DS DS DS DS DS DS DS DS DS New Buffer |
0009 DS D5 DS D5 DS DS D5 DS DS DS DS DS DS DS DS DS

0010 DS D5 DS D5 DS D5 D5 DS DS DS DS DS D5 DS DS DS

0011 DS D5 DS D5 DS D5 D5 DS DS DS DS DS D5 DS DS DS

0012 DS D5 D5 D5 DS D5 D5 DS DS DS DS DS D5 DS DS DS

0013 DS D5 DS D5 DS D5 D5 DS DS DS DS DS D5 DS DS DS

0014 DS D5 D5 D5 DS D5 D5 DS DS DS DS DS D5 DS DS DS

0015 DS D5 DS D5 DS D5 D5 DS DS DS DS DS DS DS DS DS

0016 DS D5 DS DS DS DS D5 DS DS DS DS DS DS DS DS DS ~|

* Displays the timeslot values on a desired timeslot for one-second duration
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Oscilloscope and Spectral

Oscilloscope Spectral
B Oscilloscope — [m} b4 B Power Spectrum - m}
Data
£,000.0 - =E
— Peak Amplitude: 1791 Format Mu-Law A 0.0+ Tot Pwr: -10.0 Format Mu-Law h
Tone Freg: 1004
6,000.0 - 8 KHz -10.0 4 — Tone Pwr: -10.0 8 KHz
Noise Pwr: -49.5
S/N Ratio: 39.5 ,—\__|
4,000.0 - Intel (LSB-MS] -20.0 Tntel (L554Wsi
-30.0 4
2,000.0 Display Parameters
[————— -40.0 ) -
5 Signal Waveform & FFT Window |Harris :I'
E 007 Power Level = -50.0 4 5/M Moige Band:
. 1 300-3400 Hz
~2,000.0 7 ¥ Show Axis Labels £0.0
-70.0 "
-4,000.0 § | Display
-80.0 1 Mormal Display
-6,000.0 § 800 4 Averaging Display |
Peak Hold Display
-8,000.0 : : : ‘ ! -100.0 2 - ; ; ; ; ; =
0 0.001 0.002 0.003 0.004 0.00 0 500 1000 1500 2000 2500 3000 3500 v show Axis Labels
Seconds Frequency
Part £2 j Timeslot | 0 j Time Base | E| J;I == E—] << Hide Port £2 j Timeslot | 0 j Time Base | 512 4: =~ @ << Hide

» Oscilloscope - Displays received data in real-time graphically as a function of time
» Spectral Display - Data received is displayed as a function of frequency

oaGL
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* Control audio level of VF output (speaker) of all cards connected to a PC with a single program
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Audio Monitoring

Mon-Intrusive Audio Monitoring

— Auedio Monitering

IEardﬂ’I "I

IEard B2 "'I

0l il 0203 0405 D6 07 08 DS 1011 12131415
161716132021 222324 252627 28293031

1] |+

LOCK Both Cards to Same: ™ Timeslot Selection
¥ GainSelling

DM D203 04050607 0809 1011 12131415
161718192021 22 2324 252627 2823 3031

d| |+

G ain(dE]

| 0o
Set 0-dB I

¥ Speaker

Gain[dB)

e
Set 0-dB I

¥ Speaker

31



Active Voice Leve

@ GL ITU-T P.56 Active Voice Level Measurement

Ts | sl | Aot | Moiss | Max | Min | #Max | DC | RAMS | A
D — — — — — — —
1 40 1000 b 4032 4032 4032 5 4.0
2 A0 1000 dnf 4032 4032 4032 4 4.0
3 A0 1000 dnf o 4032 4032 4032 4 4.0
4 40 1000t 4032 4032 4032 5 4.0
5 49 1000 dnf 4032 4032 4032 | 39
3 A0 1000 dnf o 4032 4032 4032 7 4.0
7 A0 1000 dnf o 4032 4032 4032 7 4.0
8 A0 1000 dnf o 4032 4032 4032 2 4.0
g 40 1000t 4032 4032 4032 -4 4.0
10 40 1000 dnf 4032 4032 4032 4 4.0
1M 39 1000 def 4032 4032 4032 5 39
12 40 1000 dnf 4032 4032 4032 5 4.0
13 40 1000 dnf 4032 4032 4032 -4 4.0
14391000 def 4032 4032 4032 7 2.9
15 40 1000 dnf 4032 4032 4032 2 4.0
16 -0 1000 qnf 4032 4032 4032 10 4.0
17 41 1000 dnf 4032 4032 4032 5 4.1
1 40 1000 dnf 4032 4032 4032 7 4.0
19 39 1000 def 4032 4032 4032 10 2.9
200 40 1000 dnf 4032 4032 4032 g 4.0
21 40 1000 def 4032 4032 4032 7 4.0
22 40 1000 dnf 4032 4032 4032 4 4.0
23 40 1000 dnf 4032 4032 4032 7 4.0
24 40 1000 def 4032 4032 4032 8 4.0
Options & Power Units Amplitude Units
Logging.. | |dBm | fcouns -]

— O x
Line In D ata
Select Card #1
Timeslats
File D ata

Select Browse

|C:\Pr0gram Files [#86]%GL Communications InchOotal =

Murnber of channels |1 _|:|
Data Format |1B-bit Intel PCM - 8 KHz j
Reset ‘ Save.. ‘ ()] Run

* Obtain and analyze the source signal in real-time from T1 E1 timeslots

* Process signal data captured to files as an offline process

oaGL
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Signaling Transitions

Tineim=) | Card #1 [ card #2 |
0.0 011l 1111

1570.0 0011

12570.0 1001

23584 0 1100

14624 0 1110

45656 0 1111

78752.0 0111

g9898.0 0011
1011320 1001
1122100 1100
1233200 1110

¥ Lag Eile:

Error Count;

IE:\F'n:ugram FilezhGl Communications InciUsh

a—

Timeszlat:

&l

=
Load [ata

“Start

Stop

Export

[Hptions

HudR

¥ Filter

» Continuous full-duplex recording of signaling bits for any or all channels

oaGL

Communications

Permits detailed analysis of recorded signaling bits
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Intrusive Test Menu
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Intrusive Tests

Bit Error Rate Test

Enhanced BERT

ATM BERT

Transmit Tone

Transmit Gaussian Noise
Transmit Multiframe

Transmit Signaling Bits
Precision Delay Measurement
Rx-to-Tx Loop back

Error Insertion

Precision Loopback, Broadcast
23-Tone Test - Director (Tx)
23-Tone Test - Responder (Rx)
Software Delay Measurement
Jitter Generation



Communications

ATM Bert - [Untitled]

M File  Wiew  Windows

ATM BERT

Help

l:‘ % EE 7 x l Ports: Port 1 v!

[ Configurations
= Part 1

Tx Config
R Config
Resulks
Skatistics
[ Part e

-4 Bert
Tx Config
R Config
Resulks
Statistics

Skark | Stop

Ready

Tx Config 1=

=IOl x|

-0 X

Rx Config 1 x

Port Selection IPort 1 'I W Tx Ry coupled settings

Layer ATM Headsr |PayLoad | Traffic Rate | Impairments

Port Selection  |Pork 1 ‘I V¥ Tx Rx coupled settings

Layer |Recv Filter | PaylLoad I

—&TM Header Fields
UserMetwork Interface
LGN
GFC I o Generic Flow Control {0-15)
WPI Il wirtual Path Identifier (0-255)
Wl |2

Wirkual Channel Identifier (0-65535)

BT I i} Payload Type (0-7)

Layer Selection

Laver |ATM &~ I

Mo Rx Data Seconds 0
Bits Received 1}
Eit Errar Count 1]
o,
a

Eit Error Rate O000E+000
Bit Error Seconds

Sync Loss Count 1}

el e "

Results 1 x Statistics 1 x
Part Selection IPort 1 Vl Reset I Clear LED History | Insert Error Port Selection |Pork 1 vl Reset Rx |
Bert Skatus | | T | ‘alues R | Values
R Mo Traffic [ Idle Cell count = Total cell count 1}
Sync Loss [0} Idle Biyhe count - Cell rate o
L] Idle Cell count 1}
Rejected cell count o
Pass cell count 1}
Eertt Statistics | Walues | HEC error count 1]
BERT Status Idle
Test Time 00:00;00
Mo Rx Data Count o

CAP NUM SCRL gz
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ATM BERT

User-defined header configuration supported

User-defined traffic rate to the accuracy of 0.001% of total bandwidth

Payload configuration to different PRBS patterns, All one’s, All zero’s, alternate 1’s and O’s, or
user defined pattern. 1:1, 1:7, user-defined pattern length can be 2 to 32 bits in length
Supports, inverting payload data, single bit error insertion, and error rate insertion

Supports scrambling of the data

Statistics - Rx/Tx cell count, total cell count, rejected cell count, pass cell count, idle cell count,
cell rate, and HEC error count

Provides throughput details, error, and alarm LEDs for easy analysis

Supports testing on multiple cards simultaneously with consolidated result view

Tx and Rx settings for multiple cards can be independently controlled or coupled

Supports save and load configuration



Bit Error Rate Tester

PRBS = Pseudo-Random-Bit-Sequence

Error Data

to PC

Matched PRBS
for Rx and Tx

Drop / Insert
(User Selected
Timeslots)

oGL

Communications

- Framed
- Unframed

- Fractional w/o
drop and insert

- Fractional with
drop and insert

T1/E1lout
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Bit Error Rate Tester (Contd.)

Card Selection Dialog Ed || BER Test - DPciT1 Card #1 I [=] 3
— Logic Erors—— — Bipolar Yiolations — — Full-Fractional-Unframe —
] I l
DPciT1 Selection: —l Status / Emors PatSync 0 Full Frame -
Tad B Total Errars o 0
an -
Card #2 Error Rate [Cont] 0.00E +000 0.00E +000 BER Patterns
Lard #3 Emor Second [ES] a 0 IQHSS jv
Card #4
Emor Free Second 1 12
ZEFS 100.00 — Time-5lot Selection—
0 Start End

Sewerely Emar Sec

HEES 0.00 E 0 E 23

Dearaded Minutes 0
. BER Logaing

e 0.00
#|

DMin [~ Enable
Lozz Of Syne Count o I—
Lozs Of Sunec Sec 1
hyailable Seconds | |12 ~ D50 Data Rate (56/64)
Fhvailable Sec 100.00 ™ 5EEKbps
Unavailable Sec 0
Insert Single Eror Insert Errar | Insert BPY Restart | Cloze

* Measure the correctness of data received on EL1 lines
* Test Full / Fractional / Framed / Unframed bits with drop and insert
* Variety of standard data patterns are available for test purposes including static patterns

oL
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Enhanced BER Testing

Intrusive Tests

Patterns
Data (Static & User defined)
Card#1
Data Consolidated Result Files
-F d raphical analysis
Card#2 Urafme 3 e (*.xml)
i - Unirame Tabular analysis (Data, Errors, Bit patterns)
! - Fractional
!
Data
Errors
Card #n

(Static & User defined)

Real-time Enhanced BERT (Tx & Rx)

Result Files
(*.xml)

> Graphical analysis
(Data, Errors, Bit patterns) -

Enhanced BERT Tabular analysis

Offline Enhanced BERT

oaGL

Communications
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« Contiguous and non-contiguous timeslot

Enhanced BER Testing (Contd.)

Enhanced BERT Untitled

selection (Fractional BERT)
+ Testing on multiple cards

» Error Rate Insertion (Static and User-

defined)

Bit Patterns (Static and User-defined)

Tx Rx Sekttings - Card #1

File Actions

view Windows Help

I [=14

J,»|./ x|‘1?|

Al Dnes I Al Zeros I I 00000000

I &l Bits Inverted Length | 32 -I

0 4 &
5 E
10 14 18 oz
5 H 15 19 B8
Select &l | Unselect i |
L

Sub Chatinel Selection

ER N W B T T ——

0 Card #1 Tx Rx Settings - Card #1
Tx Settings | et |
Resul 1% Transmit Fieceive Coupled Setfings (Tx=Rx) _ Apply ToAll Cards |
Graph
@ Card B2
— ™ Unframed Timeslat Selection Errar Rate (Logis Efror) ———————————
BER P, "Control + click" to select TS [ &l
Rosub [oRss = | TZ 15 20
Graph 15 o User Defined Rate
@ Al Cards Ell Ussr Dafined Pattam o T =
Resut | | EE I S NN S I

Logic Eror | B |

"Single Error Insettion

¥ Real-Time Display

Graph Duration [T min -1 Clear |

Hide Legend |

Communications

o =] 5
T Settings | Rx Settings | Result | =
Graph Start - [08/13/2013-10:24:26) Graph End - [06/13/2013-10.25:26)
I~ Transmit Recsive Coupled Settings [Tx=Rx] Apply To All Cards |
[~ Unframed . Timeslat Selection Error Rate [Lagic Erar] [
BER Pattern: "Control + click’’ to select TS [0~ =1
[aRss =1 0 4 & 12 16 20 [ | ] ] L]
9 User Defined Rate
a1 u Defined P a 5 B 1=
ser Defined Pattern 2 B 10 14 18 22 P |gm [4:30  10:24:35  10:24:40  10:24:45  10:24:50 10:24:55  10:25:00  10:25:05 10:25:10 10:25:15 10
[ EERERREEEE] a7 15 19 Time in seconds
v B LOGIC_ERROR [ B EPY v B FRAME_ERROR
AlOnes | AlZeros | == Single Error Insertion [= _ [ ~ _ )
Selectal | Unselect Al :
Logic Enor | EE |
™ Al Bits Inverted Length|1D VI T o ]
Sub Channel Selection s
7
|1 1111 111 IFF
| | 2
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Transmit Tones

Tx Tone - tProbeEl Card #1 El (M T= Tone - tProbeEl Card #1 =]
T Tane I Timeslots I Frequency Sweesp I Device Selection I Tw Tone Timeslots I Freguency Sweep I Device Selection I
Tone Frequencies [Hz][0-33995] Tone Fower [dBm]—
1zt Tone 2nd Tone Lewvel [-40->3 dBm)
! Te oo ™ Tsoe T L= TS24 T
= |'j = |-1'j = H - Tsoa I Ts17 I Ts25
2 [ Ts10 Ts18 Ts 26 T
Freq Sweep Signaling Tso02 [ TS511 Ts19 [ Ts 27 T
" Offhook ¢ ClearChannel Ts04 [T 7512 T Ts20 T Tsa2a T
I Enable . - Tsos TSz Ts 21 Ts 29
i Onhook i* Don't Care
= = Tso06 TS14 [ Ts522 [ Ts5 30 I
arlews Eremsing T507 [ TS15 T TS 23 T TS
| SEMD I Help | Selectal | Ciear st | Hep |
Tx Tone - tProbeEl Card #1 B I TH Tone - tProbeEl Card #1 &
Tw Tone I Timeszslots I Frequency Sweep Device Selection I Tz Tane I Timeslots  Frequency Sween I Device Selection I
Device Selection—————
=il Frequency Step [Hz)
E‘ 2 Tirme Duration [Sec)
Help I

« Transmit Tones into any or all timeslots with frequency and power level control
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Transmit Gaussian Noise

Transmit Gaussian Moise - Ver, 2.0 *®
Timeslots
N N I I AL
12| 1z] 145|617 18] 1] za) 2 | 22] 25
Selectll | [ Crearall | Board [Card ]
T Signaling IDDN't Care 'I
Power Lewvel I-'IEI 3: (dBm) B Stop | Done |

§ Power (dBm)

|Card #2

-l

TS0 [-10.2]

TS 8 [-10.2]

TS 16 [IDLE |

151 [-10.2]

159 [-10.2]

T5 17 [IDLE |

| TS 2 ||-1|].2||

TS 10 [IDLE |

| TS 18 [IDLE |

| T5 3 ||-1u.2||

TS 11 [IDLE |

| T5 19 [IDLE |

154 [-10.2]

1512 [IDLE |

TS 20 [IDLE |

155 [-10.2 |

TS 13 [IDLE |

T5 21 [IDLE |

| TS6 [-10.2 ||TS 14 IDLE ||TS 22 |IDLE |

|87 Power Spectrum

—Data

Format IMu—Law vl
Sample Rate lm
Bwke Crder IIntel (LSB-MSI VI

0.0+ Tot Pwr:  -9.7
Tone Freq: 1952
— Tone Pwr: -20.2
Noise Pwr: -10.8
20,0 4 5/N Ratio: -9.4
-40.0
£
@
=
-60.0
-80.0
-100.0 - T T T T T T A|
0 500 1000 1500 2000 2500 3000 3500
Frequency

—Parameters

FFT Window IHarris vI

S/M MNoise Band:
.
I 300-3400Hz A% |
—Display

Averaging Display I
Peak Hold Display

[v Show Axis Labels

| 157 [-10.2 ||TS 15 |IDLE ||TS 23 |IDLE |

fportz2 -] ﬁmeslotlu

ill ﬂmeBaseIEl?- _l:: élnlﬁll

<< Hide |

* Transmit Gaussian Noise into any or all timeslots with frequency and power level control
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Transmit Multiframe

Transmit Multifranme - EProbeEl Card #1

TS 001 1
I O

'_I.
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(Sn|{dp|dn|dn|dn|dn] dnl (dn][dn] (dnl(dn](dn|(dn](dn]dy]

I e e e e e e e L
':Jlljll:lll:lll:'l':lllj|U|U|U|':J|U|U|U|U|':l i
ip] (| |dgl{dy|[dndy](dp] |dn| (dn][dy|[dn|(dy] dg| dn] dn]dx]

L o e e e
o o e o e e UG
(ag] (| (an]{dn|(dn|(dn] dnl (du [dn] (dy]dp](dy| dn]idn]lds|
UlUlUlUlUlUlUlUlUlljl':.lll:llljll:lll:ll':l q @
(p(an|dn|dn|dn|dn|dn] (dn] [dn][dn](dnl (dn](dn](dn|(dn](dy]

o o o o o e e o e E
e ) o) e ) e ) e ) o) e
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e

':Jlljll:lll:lll:'l':lllj|U|U|U|':J|U|U|U|U|':l q
(g Wy Wnl|dn||dn|ldn{|dn|dn] dn][dn](dn](dn| (dn](dn|(dn](dx]
Ell:lll:lll:lll:'l':lllj|U|U|U|':J|U|U|U|U|':l q

Lnjnjonpanpanjonpanpanonjanpanjanjonpangan
AAAAAAAAA AT AT A

(ag] (Ay||dn](dn|(dn|{dn](da| (dn] [dn] (dy||up](dy]/dn](dn]lds|
ElmlmlmlmlmlmlmlmlUlUlUlUlUlUlU q
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AAAAAAAAA AR AT
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ElmlmlmlmlmlmlmlmlUlUlUlUlUlUlU q

(| (Agl{du] (dn|{dy](dn] dn (dn] [dn] [dn] (dn] dy] (dn] dn] (dn]
ElclmlclmlmlolwlmlUlUlUlUlUlUlU q

(ip| g | dn] dy] (dy] (dy] (dy] [dy] (dy] (Ey] (i) dn] dn] da]
':Jlljll:lll:lll:'l':lllj|U|U|U|':J|U|U|U|U|':l q
|

njunjenjonfin]injnjn]infnfonjinfonialn
] o ) o | () o] ] o] ] ) o ) ] ] )
o <

(ig] (dy||dn] dn||dn|{dn][dn| {dn|[dp] (dy||dp](dy|/dn] dn]lds|
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ElmlmlmlmlmlmlmlmlUlUlUlUlUlUlU q
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£i2aEAARRRREREEERETS

— R v

Tranzmit bF | Load kF Sawve MF Bezet MF LCloze

| [Cardtt = |

* Transmit user-defined multi frames on one or more timeslots
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Transmit Signaling Bits

==

Tx Signaling Bits

2 B
 ERYETaTIHITINL f-
m.__U.I_U.I_U.I_U.I_U.In
Sl2E=5852E85;
__U_U_U_U_U_U_U_U..|..|1
g —|—|=|—=|=|=|=|~
O === ===
o === ===~
.uH_U_U_U_U_U_U_U_U
BB bpDBb
P amenETRs
o |||~ |||
O r—|r=|[—|=|=|=|=|—
m —|—|r—|—|—|=|=|-
._.-,H_U_H__H__H__H__H__H__H_
NN
Peseaymyk
O — |||~ ||~ ||
O = l=l=l=]=l=]=1=
b r—|—|=|—=|=|=|=|~
._.-,H_H__H__H__H__H__H__H__H_
BB DBRRD D
Tego-uowo
O ||| |||
O === == =1=
(wwfe el [P S | N | (S
..-.H_H_.”..”..”..”..”..U.”.
BB DBRBD D
Posaazgaen

J

=l

Device Selection

’] Card #1

Cloze

I Transmit I

Deselect All

s
m
u]

-

Save

* Transmit user-defined signaling bits on one or more timeslots
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Precision Delay Measurement
x|

Error/Delay Results Time-5Slat 5election
Errar Count Delay Time [mz) Shart End
; e
Intemnal Delay: Im

Start teazure BTD |

Calzulate [nternal Delay

* Measure delay in transmission of signals and the Round-trip delay of a system
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Rx to Tx Loop back

Tx/Rx Loopback - tProbeEl Card #1 x|

Tirarznmit Stop Rx | |*I:ar|:| Eelectinn—‘

IEaru:I #1 "’I

Loophack iz in Operation

* Loop backs the received data from all timeslots back to the transmitting port
* Used in conjunction with a Bit Error Rate Tester to verify the operation of analyzer

oaGL
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Error Insertion

* Supports Auto and Manual Error Insertions
» Auto Error Insertion - Single logic error, and Multiframes
» Manual Error Insertion - Logic Errors, Bipolar Violations, MF Errors, and CRC Errors

* Bulk delay feature supports delay on the entire T1 E1 trunk (full multi-frame) of 1.544Mbps

(T1) pipe or 2.048 Mbps (E1) pipe



* Supports Auto and Manual Error Insertions

» Auto Error Insertion - Single logic error, and

Multiframes

» Manual Error Insertion - Logic Errors, Bipolar

Violations, MF Errors, and CRC Errors

* Bulk delay feature supports delay on the entire T1 E1
trunk (full multi-frame) of 1.544Mbps (T1) pipe or 2.048 Mask e

Mbps (E1) pipe

oaGL
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Error Insertion

Error Insertion - UsbE1 Card #1

T Enable Bulk Delay
"Bulk Dielay Units

' Microseconds(p-zec)
i+ Milliseconds(ms]

=0 =]
— Manual Error Inzertions
Logic Error I E=tra Bits I M ational Bits I
CRE Ermors | Bipolar Vinlations | vEir | agis |
Frame Erors | MFEmor | CAS Multiame]  Intl Bits |
— Bulk Delay
Bulk Delay IU ms

j—

— Timeslot 5 election

BENBNSRERBREBBNE .
e

Deszelect All

FAultifrarme

—&uta Error Inzertions

Load FF b asl:l

Interval
i+ Fired

= Random

= Continueus MEs
Errar, Bate:
—_—

I~ EBR

i Multiframe
1= Burst

Start SutcErors |
f— [ 09E-005"  Enter [ o

Error |ngertion Mode
|7 i+ Single Loagic Ermor

I Logic Emor

I Frame Emoar

|

|1 _00E-005 Enter | 0

™ CRC Ermeor

[1"0oE-005 Enter | a

E[ET

[TO0E-O05 | Erpe | 0
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Precision Loopback, Broadcast

Enables broadcasting data from a selected Rx port to single or multiple Tx ports
Supports configuration of timing margins, block sizes, and safe margins

Ensures accurate loopback and reliable data transmission

Monitors key parameters like transmission delays, data availability, and buffer overruns

Data from Rx port is broadcasted to ports e.g. 1 3-4. Marg define delay. LB Block in ms defines bytes to rotx is one cycle.

LB Rx -= | Tx port | Rx Avail | Curr Tx Marg | Min Tx Marg | Max Tx Marg | LB Block ms | Rx OverRuns

RxPort |1 - Tx Port List 2 Tx Safe Marg ms 96 Tx Max Safe Marg | 192 LB Block ms
Start | ‘ Load ‘ Save | Default | Add LB | Del Select | Exit |

50
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23-Tone Test - Director (Tx)

Generates and transmits 23 distinct test tones

Serves as a reference signal for channel performance evaluation

Helps assess frequency response, distortion, and noise levels
Ensures accurate analysis by providing a consistent signal to the receiver

23-Tone Test Director = >
#Port:Timeslot T Signal
|7 I 'I I 1 _lj |7 Formatl A-Law 'I Power I -23 _lj

Start Exit
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23-Tone Test - Responder (Rx)

| 23-Tone Test Responder —
#Port:Timeslot Rx Signal
* Captures and analyzes the 23 test tones after transmission SI[T 2| | Fomat[Ataw =]  UseDFiter
* Compares received tones with the original transmission to
detect deviations
* Identifies impairments such as distortion, phase shifts, noise, Tone | Freq | RxPar | RxPh | EDD | EDDFrea | EDD (u5)
and attenuation e T
A i ) 3 516 3 594
* Helps ensure communication channel meets quality and + + |
reliability standards L3 6 1063
. . . . . . . 8 1297 3 1375
* Determines if the channel requires adjustments or is functioning ? 1 s 1o
optimally 1 176 1 1844
12 1922 12 2000
13 2078 13 2156
14 2234 14 2313
15 2391 15 2408
1 2547 16 2625
17 2703 17 2781
18 2859 18 2938
19 3018 19 3094
20 3172 20 3250
21 3328 21 3406
22 3464 22 3563
23 3641
Start Exit

oaGL
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Software Delay Measurement

Operates with both hardware-based and software-based T1 E1 analyzers
Measures delay using the precise computer timestamp at Tx and Rx ports
A special byte mark is inserted in the Tx buffer and tracked at the Rx buffer

Helps analyze transmission delay across communication paths
Maximum measurable delay is limited to 2 seconds (twice the global buffer size)

Tx Buffer

Transmission

Rx Buffer

OxA5

o

Delay = RxTime — Tx Time

g

OxA5

Tx Time

Reception

Rx Time

Software Delay Measurement

Tx Port: 1

-> Rx Port:

Delay Miliseconds

—

Current:
MIN:
MAX:

AVG:

Stop

Exit
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Real-time Stripchart
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Stripchart GUI

[ Real Time Capture-C:Program Files Gl Communications InciUsb E1 Analyzer',

_I_I_I

Signaling

Il
i1}
h=l
=
c
=
L}
i
b
[u}
=l
p=!
Ju
[=8

Real-time Stripchart application is optional software for analysis of CAS signaling with GL
Communications’ T1 E1 analyzers

« Stripchart application enables non-intrusive capturing of PCM data and signaling, and subsequent
plotting of the same onto a strip chart format

oL
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Main Features

Supports Real-time capturing and off-line analysis of PCM Data as well as Signaling
View data graphically with exact transitions of signals with time

Ability to capture PCM and signaling data on any of the-specified time slots

Grid based Canvas / Background display enabling ease of locating / reading data points
Option to choose specific T1 E1 ports in case of more than two port systems

Loading of previously captured PCM and Signaling files, for off- line viewing

Zoom-in and Zoom-Out of data based on the time-base settings. The time base varies between 0.01 till 25.

Easy intermediate zooming features without resetting to zero
Selection of Timer Interval to capture data
Ganged option synchronizes (both PCM and Signaling) data on the graphic display

Automated naming convention for saving PCM and Signaling file based on timeslots for loading the
captured files in the appropriate timeslots

oGL

Commun,
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Stripchart Configuration

i Real Time Capture SN =10] x|
Lpad | Save. Iﬁu'npad [ TimeBasze|5.00 = T5|1|:|_-'|[1|:|L| Shat Reset | Chose | Opliens Eaﬂ|1 i!'l-'-"llﬂ|2 'r|

* This application works with T1 E1 analyzer hardware

* At any given point of time, data (PCM and Signaling) can be captured from a maximum of
any two T1 E1 ports

oaGL
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Real-time Gapture

Losd | Save [Gonged [T TimeBase[500 —1s[i ~J[6 <[ Stop ] Reset ll:!o:o | Options [East[T ~|west[Z -]

- Capfure started..... to stap click Stop : : :
1 2 3 4 5
O | ]’.m

Capture started..... to stap click Stop ] ]
0 1 2 3 4 5
| =) _Time(Sec)

Bytes Captured:- 468024 Yz

e Stripchart application window is always invoked in Real-time mode

* The ongoing capturing process can be seen at the Status Bar in the form of total captured bytes (for both
East and West Cards)

* Previously selected rate of capturing can be altered even during the capturing process

oaGL
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Off-line Vlewmg

= Non-Real Time Capture-mfcr2capture_TS1_West.pcm

SmA&IGanged |—l’me8m| Ersl "nl ~]

Signaling

A
l Idle (1001) | [ Seized ] [ Seize - Ack ] [ Answered ] [ Clearback ] [ Idle ]
(0001) (1101) (0101) (1011) (1001)

* Previously captured PCM data along with corresponding Signaling information is displayed in this mode

* In case of E1 systems, when the user chooses PCM files, the corresponding Signaling files
automatically get picked up and displayed

©GL 59
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Windows Client Server (WCS)
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Windows Client Server

Tx/Rx of Files and digits
GUs T1/E1 Server w/ CAS Simulator and Traffic Classifier

Dual qu DSP Operations

o= | FDL/SA Bits Encode/Decode

Analyzer

\_ - =) Emulation & Analysis of TRAU / HDLC /
MLPPP/ SS7 / ISDN / MLFR Frames

MC Rx BERT
Pulse Mask Display

» GL's Windows Client/Server software allows the user of T1 E1 analyzers, the
capability of remote operation, automation, and multi-device connectivity

oaGL
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Windows Client / Server Software

T1 E1 Server

* The log display area is read-only, and normally shows a record of transactions of various types

* Commands and tasks from the client are logged

oaGL
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< Untitled - GLServer

file Edt View Zetup Help

=101 %]

DR )28 & 8|2

Connected: client #264 at 132.168.10.6
264(1]: set rx interface terminate #*;
264(2): set superframe format esf #%;
264([3]: set t« clock source internal &%;
264(4): get tx clock source &%

264[5]: get outward driver loopback #*;
264([6): get rx line frequency #*;
264(7]: get rx line level #%;

264([8): get all alarms ¥*;

264(9]: get board count;

264(10): get response;

264[11): set superframe format d4 #1;
264(12): set superframe format esf #2;
264(13): get sync #%

264(14]: get equalizer control #*;
264([15]): set equalizer control 0x0b #1;
264(16): force resync #1;

264(17]: get auto resync #*;

264[19): end task ™,

264(21): go offhook #2:1;

EATF I e T T T T

Ready

264(18): monitor signaling bits #1:5 #2:5 report events;
264([20): run task ""WaitSigBitsT1:WaitSigBits" using "offhook’ #1:1 60 sec;

264[22): run task "WaitSigBitsT1:WaitSigBits" using "0,0,1,1" #1:1 ;

-

T
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Applications

* Easy control of T1 E1 servers through software clients via TCP/IP sockets

* Server software can run multiple tasks simultaneously

* Intrusive / Non-intrusive T1 E1 testing

* Monitoring multiple site locations from a single client

* Shared use of tprobe™ devices from multiple client locations

* Automated factory testing on production lines

* Simultaneous testing of high capacity T1 E1 systems through a single Client

* Integration of T1 E1 testing into more complex testing systems

OGL
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Features

* Simple modifiable scripts may be developed to perform simple to complex testing

* Collection of call records from remote locations based on signaling (SS7, CAS, ISDN)

* Perform G.168 EC compliance tests, protocol analysis (HDLC, ISDN, SS7, FDL, MLPPP)

* Perform error insertion, and BERT on selected timeslots involving multiple paths simultaneously
* Monitor, report, and record alarms at various sites every two seconds or as they occur

* Detect and report DTMF/MF/MFC-R2 digits on channels as they occur

* Remote Protocol Analyzers (SS7, ISDN, GR303, V5, HDLC, and Framerelay) can be integrated with

Windows Client Server to remotely analyze protocols

* Scripted simulation of host of protocols over T1 or E1 — HDLC, PPP, Multi-link PPP, TRAU, SS1, Multi-
link Frame Relay, MTP2, ISDN, SS7, CAS

oGL
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Sample script-based transmission of
QRSS BER pattern, Tone, DTMF Digits

- Untitled - GLClient =10 %]

File Edit Yew Connect Script Log User Help

DEE =R 8 OR DEEBEEBDE &8 1
t< server file "ORS5.BER"#1:1..3 continuous; =
Task 21: Task 21 started

t< server file "a-law samples\count] 0.pcm" broadcast #1:4..7
continuous;

Task 22: Task 22 started —_
t< tone [ 2500, -10]) #1:11..13 600sec;

Task 23: Task 23 started

t< dtmf digits["1 23 4567890123456 789123456789 ~*
#ABCD"-10,40,60)#1:14;

Task 24: Task 24 started j

t< server file "QRS5.BER"#1:1._.3 continuous;

t< server file ""a-law samples\count1 0.pcm" broadcast #1:4..7
continuous;

t< tone [ 2500, -10 ) #1:11..13 600sec;

t< dtmf digits["1 23456 7890123456789123456789123
45 61234567123 *#ABCD"-10,40,60)#1:14;

end task *;

Ready [ver4B| MU | v

oaGL
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Dual VF Tx Rx

* Bantam Interface Connectivity for VF- Inputs and VF- Outputs
* Support two VF interfaces per card

* Each VF interface supports independent Tx/Rx

* Multiple cards supported per system

* Mode 1: VF1 (Tx/Rx) and VF2 (Tx/Rx)

* Mode 2: VF Tx and VF Rx

oaGL
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# pual ¥F TH/Rx

Dual VF Tx Rx GUI

&L ﬂ B uéﬁ 831 881 ing o) @

N T=1

Site Marmne: ISlle'I ‘

Abouk Configure  WF1/WFZ  WF Txf/Rx Analyzer Dialer Gola\;\;;ave Help Exit
VF2 In (Rx) B VP2 In (Rx) g =1 [F| | T8 ¥F1 In (Rx) N =t e

¥F1 In [Rx]

I Idle <E| I Fx Tone T F= Digits T Rx File ] Fx Tone T R# Drigits T Rzx File ] I Idle <£|I
04 [+ Auta Create Mame v Auto Create Mame LU

=05 om0 f -

oo “aice File Mame: | | “oice Fils Mame: | | 100

0 1,000 2,000 3,000 4,000 0 1,000 2,000 3,000 4,000

Freq: I Idle I Idle + Continuous with ane hour file * Continuous with one hour fils Freq: I Idle I Idle
Power_l Idle I Idle " Contitiuous " Continuous Fower: I Idie I Idle
I—Heco,de,: hart I ¢ Limited recard Druration (=) |1D j ¢~ Limited record Diuration [s]: |10 ﬂ | Fiecaorder: Start |

i T=File i+ Rz Signal * T=File R Signal
Tx Tone izt Ax Record Tz Tone i Fix Fecord
i T= Digits i1 T Digits
VF2 Out [Tx] WF1 Dut [Tx]
— E S| Bveiowan T=TE e
Tx Tone| T=Digits | TxFile | TuDigits | TuFie |
0 Tonel Tone2 Tonel Tone2 0 H H H H
-50 Freq (Hz): [1004 =E = Start__| Freq (Hz): [1004 = E = Stat | o@D § === =f=mes emieaaat
100 | - - - Fower [dBm): - |[10 = - |0 4 Fower [dBm;: - | [T0 4 e 4 100 |
0 1,000 2,000 3,000 4,000

0 1,000 2,000 3,000 4,000
201H 402H B803H 1004H 2605H 201H 402H 802H 1004H 2605H
Freq: | 1de [ e = | = | = | = | = | = | = | = | e | = | Freq | 1de [ e
Tones Duration Tones Duration
: I Il I Idl . 5 I Il I Il
(e = = I Continuous Tx Tone FEmER © ©

I Comntinuous T+ Tone
On Time [sec): 1 2 0ff Time [sec): [0 2 On Time (sec) [1 = O Time [sec): [0 =
Impedance: IEDD Ohrn 'I
| Area | K3 |

r Frequency Sweep [Tonel anly, Tone2 = DHZ]—| r Frequency Sweep [Tonel only, Tone2 = OH 2]—|
| Boara diiver started [

Impedance: I E00 Ok - l

Ll wic |
| Analog Configured [12r12/2013 [64aPM y
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Transmit and Capture Digits
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Capture Dialed Digits

Capture DTMF/MF Digits - Yer. 2.1

=101 %]

—Mode Select — Ophions

Audible Tanes V¥ Time-stamp

I tanual Scan for fohu:u:ukl I Digits Only | All Activity |
Timesl-:ntl‘l 3: Timeu:uutl'l 3: v Detailed fnalysis

+0.436 MF-1: 50mz/-10.0dBm [T1]700/-13.0 [T2]301/13.0
+0.536 MF-2: BOmsA10.0dBm [T1]700/13.0 [T211101412.0
+0.636 MF-3: S0mz/10.0dBm [T1]301/13.0 [T21101/12.0
+0.736 MF-4: S0ms-10.0dBm [T1]700/13.0 [T2]1302-13.0
+0.836 MF-5: BOme/-10.0dBm [T1]901/-13.0 [T21202/12.0
+0.936 MF-E: 50mz/10.0dBm [T11101/-13.0 [T213024-13.0
+1.036 MF-7: B0me/10.0dBm [T1]7004137 [T211501./131
+1.136 MF-8: B0me/-10.0dBm [T1]901/-13.0 [T21501/12.0
+1.236 MF-3: 50mz/10.0dBm [T11101A-137 [T21501413.0

IEan:I#H vI )

Save | Clear

=1

Options

Digit Capture Opkions

Enable I F"arameteml Sigraling I Logging I

— Enable Detection For...

¥ i#4F Digits [T OnHook/OfHook
[+ DTHF Digits

[V Ring/Dialtone/Busy

[ MFFR2 Fomward Digits

[~ MFRZ2 EBackward Digits

[T Uszer-Defined Tones. .

(1] Cancel ot 1]

Help

* Capture and display DTMF, MF, and User-defined tones

OGL
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Signaling Bitz Definitions

On Hook I'IEIEI1

Parameters and Signaling

Enal:nlel Parameters  Signaling |L|:|gging|

Ehange [Mefinitions |

Off Hoaok IEII:IEH

Declare after |3 3: cohzecutive multifrarmes

Restore Defaultz |

x|

Digit Capture Options

Enable Farameters I Signalingl Lnggingl

— Detection Parameters

Burzt Power Threshold IE [dBm)
Inter-burst Length

Threshold [20° " fms]
Mirirmum S/M B atio IE [dE]
SbzoluteT wist Threzhold IE [dB]

Feszstore Defaults I

0k

Carizel |

Ay

Help

| Ok I Cancel | Lpply

Help

* Multiple instances of the application may be invoked, each with different operating modes and options

oaGL
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Transmit Dialing Dlglts

Transmit Dialing Digits - ¥er. 2.0

tF Parameters | MFR2-f Pararneters | MFR2-b Parameters |
Dial | SetUp I DTHMF Parameters
Tr OffHook - Dial Digits
Tw OrHaook = DTMF & MF  MFR2+  MFR2bB
Tw MF-1: on=00, off=a0, p- Drigit Tirne [rnz]
Tw MF-2 on=50, off=50, p- 1 2| 3 |5TF <
T MF-3: on=50, off=50, p= onfso =
T MF-4: on=50, off=50, p- 4 | 5| B |5TzF -
Tx MF-5: on=50, off=50, p: oifso =
: D Tl 8| 9 |5TaF —
I I Drigit Powver [dB )
X off= 5Il = ST| 0 | kP 10
, off=h0, p=
—TwEvents————— — RxEvents
1 | | _PI OFFHook| OMNHook | " ait for OMH ook
Save...l Load... | Clizsg | Sig Bits -» IEIEIDEI Wéait for OFFhook,
State Wwink |[50 =] ms|| Wait for]]0000
I Pauze ||50 j e "l ait For ik I
WF Input | (5000 g Timeout [mz]
Cal | Clase | File. |[1000 " ms||  [i000

* Transmit DTMF, MF, MFR2-f, and MFR2-b digits, signal data from external files or from the GL boards
VF input

oaGL
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Transmit Dialing Digits - ¥er. 2.0 H

MF Parameters | MFRZ+f Parameters I MFRZ-b Parameters I
Dial SetUp | DTHF Parameters

Time Slat |1 3: Board IEaru:I #1 *I

— R wink Duration [meec] Signaling Bits

b i I'IEI On Hook I'IEIEI'I
Masimurm {1000 Off Haak 0001
— Proceszszing Options
Latency [ms]........... IED 3
Rezponze Time [mz] I3EI 3 Cancel

¥ Continuous Transmission 2pply

» Select time slots and the card on which the user can transmit

» Define signaling bits, along with the maximum and minimum Rx wink duration (time within which a wink
should occur from the other end)

» Set processing modes for latency and/or continuous execution of the built script

8GL
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DTMF/MF Parameters

Transmit Dialing Digits - ¥er. 2.0 |

tF Parameters I kFR2-f Parameters | MFF2-b Parameters |

Dial I Set Up DTMF Parameters
— Erequency Bower
High I 2 I : I : I : I : Twist [dB]
Gr z z z z z =
ETIE LIS O el o =
Group z z z z z
-_52 o o o o

"; |12I]EI|133I3|14??|1533
A% 0 45X

—F7 12| 3|a
::::::::::ﬁl_ s | o] s
|_ 813 |C Defauits |
I_ 0| #|D Cancel |

Apply

oaGL
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Card Settings Across Different Platforms
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Card settings for USB T1 E1 Analyzer

File Config Wew Monitor IntrusiveTest  Special Applications  Window  Help
x||_Port | Framing | Loopback | Termination | Clock | | Cet all cards as selected I
=K CAS & CRC Mo Loopback Terminate Internal :
2 CAS & CRC Mo Loopback Terminate Internal | <- Double-click to change values
File Config  Wiew Monitor  IntrusiveTest  Special Applications  Window  Help
xll Port | Framing | Loopback | T ermination | Clock | Cross-port | | Set all cardz az selected I
Recovered Transmit

=1k} CAS Mo Loopback Monitor :
JJ 2 CAS Inward [D T erminate Internal Transmit | <- Double-click ta change walues

* Loopback options
» Inward, Outward, No Loopback conditions
* Connection Options: Terminate, Bridge, Monitor

» Input signal (the signal connected to the "T1 E1 In" jack) may be terminated using impedance,
monitored, or bridged depending on user requirements

* Clock options: Internal, External, and Recovered
» 3 clock options - Internal clock, Recovered clock, and an external clock
» A 1.544 MHz clock for T1 or a 2.048 MHz clock for E1 is applied

OGL
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Card Settings for
tProbe™ T1 E1 Analyzer

41 E1 tProbe - Analyzer 10| x|
File Config Wiew Manitar InbrusiveTest  Special Applications  ‘Window  Help

CAS jlhln Loopback ITermmateJllnt Clk J IHnrmaI [no Cross-port] IEard m j

* Loopback options

» Inward, Outward, No Loopback, Cross-port Through, and Cross-port Transmit Mode Loopback
conditions

* Connection Options: Terminate, Bridge, Monitor

» Input signal (the signal connected to the "T1 E1 In" jack) may be terminated using impedance,
monitored, or bridged depending on user requirements

* Clock options: Internal, External, and Recovered
» 3 clock options - Internal clock, Recovered clock, and an external clock
» A 1.544 MHz clock for T1 or a 2.048 MHz clock for E1 is applied

oaGL
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Card settings for Octal/Quad T1 E1 Analyzer
=l8(x]

File Config View Monitor IntrusiveTest Spedal Applicatons Window Help

CCS & CRC  ¥||No Loopback || Terminate >||Int Clk ¥ ||Normal (no Cross-port)  ~||Port #1
CAS Inward Loopback(F) ALLELCW Rec Clk ‘Normal [no Cross-port]

CcCs Inward Loopback[D] Bridge ‘Int Clk | Cross-port Through

CAS & CRC Outward Loopback(D Monitor Ext Clk Cross-port Transmit

iCCS&CRC. .. .. 'No Loopback

* Loopback options
» Inward, Outward, No Loopback, Cross-port Through, and Cross-port Transmit Mode Loopback conditions

* Connection Options: Terminate, Bridge, Monitor
» Input signal (the signal connected to the "T1 E1 In" jack) may be terminated using impedance, monitored,
or bridged depending on user requirements

* Clock options: Internal and Recovered

» A 1.544 MHz clock for T1 or a 2.048 MHz clock for E1 is applied

OGL .
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Connections

» Series Connection

» RJ-45

» Monitor/ Bridge Connection
» DSX Patch Panel o
» Using RJ-45 Bridge Taps
> Alternative For RJ-45

+ Terminate Mode 1234567 M - Monitor Mode
> Through Mode and Cross-port Loopback " : T- Terminate Mode
N > B - Bridge Mode

Modes (in Octal/Quad boards, tProbe ™
only)

< GL 79
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Monitor from a DSX-Patch Panel

; — 3

, . DSX Patch Panel

Monitor Jacks

r r <—Not Connected
v

Each Card in “Monitor” Mode

PCI Cards with
RJ - 45 Physical
Interface

Communications
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Bridge Mode Monitoring

RJ-45 Turnover Cable

. 2-SA007e - RJ - 45 Y Bridge
. 1-SA007g - RJ - 45 Straight Cable
. 1-SA007h - RJ — Turnover Cable

Y-Bridge
< A
)
[ ( ) S
I [ \J -
T1 or E1 Lines
RJ-45
B —<> R-45
Straight Cable . Turnover Cable
Transmitter Disabled in >,
Bridge and Monitor modes > T
“ v ‘ ‘ | v‘
Card #1 ' Card #2

Both T1/E1 Cards are in Bridge Mode
(must not be Terminate Mode)

. Two RJ-45 Y Bridges are required

. One RJ-45 Straight Cable is required
. One RJ-45 Turnover Cable is required

Bridge Mode Connections for Monitoring T1 E1 Signals for RJ-45

81
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Alternative Method

RJ-45 Y
Bridges

N U

RJ-45 Turnover Cable

<+—  Two Straight RJ-45 Cable

+ v The Transmitters of
L | L | | e—— these cards are disabled
’ Card #1 Card #2 in Bridge Mode and
Monitor Mode

* Both PCI T1 E1 Cards in Bridge Mode (must not be in Terminate Mode)
* Two RJ-45Y Bridges are required

82



Non-Intrusive Line Monitoring
(Monitor and Bridge Modes)

T1/E1

equipment
(e.g.PBX)

* Bridge and Monitor modes are used for non-intrusive monitoring on T1 E1 connection

odaL
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Simple Connection

Terminate Mode

T1 E1 Hardware Checkout or Emulation

Equipment

E1l Interface Card

GLls E1
Analyzer

oG
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Intrusive Line Monitoring

E : T1 or E1 Line

S M—

CPE = Customer Premise Equipment
CSU = Channel Service Unit

85



Series Connections

Series Connection

—
— iz ——>

Series Connection using Bantam Cards

cardi2
1

. 3

Dual Laptop or 2 Ultra Cards

oG
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Series Connection using RJ-45

Bantam Loopback Jacks ‘

e e re—

‘ 4 — SA007D Dual Bantam to RJ - 45 Cables
4 — SAOO7M Bantam Loopback Jacks

Dual Laptop or 2 Ultra Cards



Cross-port Transmit Mode

A B
H L “
S v
Card #1 & #2 indications for | :
TX not reflective of actions. Relay Relay |
Software is unaware of T
actions. ? -
‘{ Framer ‘ Framer
)
LOGIC
o
. [ . S
LOGIC = Error Insertion 1 Error Insertion ¢ %
= BERT | ‘ #| VF out —p é
= Drop/Insert U VFIn <—
= VF
| | : !
{ Error Insertion T :
<— VFOut/# | [ : '
> VEIn e ? » VED/LThru | |, :
1
I
' L
1, e
- | \
vt ty Ao
D/I Signal PC Software  D/!Signal g
or or
Thru (file) Thru (file) v3a

* Used for Drop and Insert applications in which the board analyzes the traffic running between
two pieces of T1 E1 equipment

oaGL
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Cross-port Through Mode
=1L

1l INIE;

Relay Relay
e 2 4

»
A

v TDC DCT v

DC=Disconnected LU ‘ LIv:

1
ramer Framer Hardware

4 I

>
A
Ay

-

FPGA

1
i
v A
PC Software Software

I S P p——

* This mode is similar to the standard “Outward Loopback” which allows monitoring T1 E1 lines “in-line”
while still being protected from loss of power to the board

oaGL
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Loopbacks

Inward Framer

Loop back Inward Driver  gutward Driver

Loop back Loop back

Q
5 Use of remote loop back
T1 - when a monitor signal is
g not available
2
(WX
Al
£

_U

Cross-port Loopback

Signal received on Card #1 is
transmitted out on Card #2
and vice versa. The hardware
defaults to this mode when
the board is unpowered.

Cross-port loopback

oGL
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Blue, Yellow and Red Alarms

Yellow Alarm
Yellow Alarm Transmitted Detected

Blue Alarm ~

N
Break

Transmitted

Red alarm
condition

oGL
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Line Coding

NRZ(L)

HDB3

0:i0:0:iV BiO:iO:iV BiO:iO:iV

B = Normal bipolar pulse
V = Bipolar violation

HDB3 CODING EXAMPLE

Previous bit
Polarity

Eal
L

01919 _f{l_ 919199 Original Word
|| | ] Substituted Word
[ [ B _I__I_
B8ZS
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Frequency Calibration
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Calibrating GL Hardware

* Calibrating any GL product containing an adjustable oscillator to the fundamental frequency
* Requires —
» Device Under Test (DUT) - GL Hardware
» Frequency Counting Standard (calibrated and accurate to 0.1Hz or better)
» Host PC with GL Application software installed
» Patch Cable; DUT connection (MCX plug) to Frequency Counter (typically a BNC connector)

» Trimpot screwdriver (or equivalent)

—
Ky
o
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Calibrating GL Hardware

* Connection Procedure -

» Turn on the frequency counter at least 30 minutes before conducting the test. This will allow the unit

to come to thermal equilibrium
» Gain access to and locate the frequency adjustment potentiometer (trimpot) for the DUT
» Install the DUT and power up, again allowing 30 minutes warm up time for the unit
» Connect the patch cable between the DUT and the Frequency Counter
* Open the appropriate GL Application software, and set the following parameters:
» Clock - INT CLK (Internal Clock)

> Apply to All Cards (ports)

«Q GL 95
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Host Computer with
GL Application
Software

oGL

Communications

Calibrating GL Hardware

Connecting DUT to Frequency Counter

USB Interface
Cable

Frequency Patch
Cable

96
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nications

Calibrating GL Hardware

Location of MCX Jack and Trimpot for tProbe ™

MCX Jack

Patch Cable

Trimpot
Screwdriver

97



Calibrating GL Hardware

At this point if the hardware has been properly setup and the application is open and configured

correctly the Frequency Counter should be displaying the oscillator frequency output from the DUT
 If not, go back through the previous steps to insure all is set up correctly

« Once the Frequency Counter is reporting the target frequency continue to allow the display to update

several more times to ensure the target frequency is stable
» Target frequency for T1 is 1.544 MHz for E1 2.048MHz (tolerance +1 Hz)

« Calibration is complete when the displayed value is constant

2
{ y
O,

munications
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Configurations
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Rx Parameters Configuration

* Provides configuration options to detect the

proper alignment of CAS multi-frames

« Automatically initiates frame search
whenever CAS multi-frame alignment words

are received in error

» Adjust receive signal level, auto and forced
resync options to maintain the current

framing position

oaGL

Communications

Setup for tProbeEl Card #1 x|
Ts  Rx | Tx&Rx| Device Selection |
CAS Multiframe Sync Criteria Frame Resync Criteria
@ [Fixed Sync Crterig (% Fixed Resync Criteria
" Fixed + 2 Wald b ulfiframe " Fixed and/or Bit 2
Elgrirment '-I__:' 1=)F Timeslot 0 of ﬂma!ign
Framesz inlEm:lr on TIhIEE
— CAS Multiframe Resync Criteria EETEEE R
* Fixed Resync Critenia
€ Fived and/or OOO0XAX Auto Respne
irr [wo Consecutive + Enable
Timeslot 16
I " Disable
—— Receive Equalizer Gain——
{* 12 dB (Short Haul)
™ 43 dB (Long Haul) Forced Resync |
0K Cancel | 4o | Heb
100



Tx Parameters Gonfiguration

» Provides adjustable transmit clock : :
Tx IH:-: |T:-:!-H:¢|D=m5ﬁ=:lm|
frequency for testing frequency lock -~ Transait Uréiamed All Ones — Oulput Data Mode
" Enable (TPOS and THEG Dulputs ace)
sensitivity of E1 equipment @ Disable @ 100%0
© s0ED
. Trarsmil Signaiing Al Ones
« Transmission of unframed all ones, P o Uee Dafend B
, , : & Digable W loemational i
signaling all ones, and selection of output . 2 N T
[ |l Coodhe S edachion
duty cycle e W Ema M
_ _ € User Defined ' '
» Option to select the bit type such as —
international, national, and extra bits on Froquerncy Offsst 2]
outgoing bit stream |—nH
[ok ] cancel | Heo |

tions 1 O l



Tx Rx Parameters Cor

* Provides configuration options to define signaling
Onhook/Offhook options by configuring ABCD

signaling bits
* Receive and transmit data formats
« Transmit align frame positions
* Transmit remote alarm; loss of multi-frame alarm

* Enable or disable the jitter attenuation block from

the 'transmit and receive' sides of the line interface

OGL

Communications

figuration

Setup for tProbeEl Card #1

Tu I Rx Tud Ry l Device Selection |

i~ Global Settings - Onhook and OffHook Changes &pply to all Cards

Signaling Orhook — Signaling Offhook
A = & | A (o « ]
B &0 | B 0 ol
C &0 1 c o i
D (G| D 1
- Recerve Data Foimat — Transmit Bemote Alarm
O AMI " Enable
+ HDB3 @ Disable
Transmit Data Format i~ Tx Distart Mubliframe Alarm
" AMI " Enable
+ HDB3 * Dizable
T tannerTo Al Farme Posiont— Jitter Attenustion
[CAS Multifiame begins with Frame) € Transmi
' Cortairing the FAS * Receive
Nt Containing the EAS | © Disable
Jitter Attenuation Bandwidth
" 3Hz
C BH:
| DK | Cancel o Help |
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T1 and E1 Configuration Setup

Rx Tab in T1 and E1 Cards

Setup for tProbeT1 Card #1

R |T:-:

Auto Resync
¥ Resync on OOF ar RCL
™ Resync on OOF only
" Dizable

Resyne Alganthm———
10 Consecutive Ft or
FPS Bitz

™ 24 Congecutive Ftar
FPS Bits

| TH_H:-:I Device Selectionl

Rezync Using

{+ Ftbit [1935) or FPS bit
(193E)

™ FtiFs (1935 or FES &
CRC (193

—— Out-of-Frame Criteria——
* 2 of 4 Framing Eits
= 2 af 5 Framing Bits

— Receive Equalizer Gain
% 15 dB [Ltd Long Haul]
) 2EdE [Lang Haul]
™ 36 dB [Long Haul)

Metwork Loopback Detection
" Enshble

% Dizable

Forced Resync

x|

(] Cancel

Apply

Help

oaGL
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T= F=

— CAS Multiframe Sync Criteria —
=

7 Fized + 2 Yalid Multiframe
Alignment Sighals

— CAS kultiframe Resvnc Criteria
* Fixed Resync Criteria

T Fized anddon DOOMSS
i Two Consecutive
Tiimezlat 16

Receive Equalizer Gain——
e 12 dB [Short Haul]

43 dB [Long Haul)

Setup for tProbeEl Card #1

I T & R I Dewvice Selection I

Frame RBesync Criteria
£+ Figed Resvnc Criteria

™ Fired and/or Bit 2
Timneszlot O of Manalign
Framesz in Ermor on Three
Conzecutive Dccasions

Auto Resync
= Enable
—

Dizable

Forced Resync I

| Apply I Help
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T1 and E1 Configuration Setup

(=15 Tx

— Transmitting *rellow Alarm —

" Enable

v Disable

Rrmomrrere

— |dle Code Selection——
= 7F
i JE
" FF
" User Defined

.

Tx Configuration Tab in T1 and E1 Cards

Setup for tProbeT1 Card #1

| T:-:_Fh-:l Device Selectiu:unl

— Line Length Select——
& 133 feet /0.6 dB
" 133-266 feet/1.2 dB
" 26B-399 feet/1.8 dB
7 399533 feet/2 4 dB
" B33ERE feet/2.0 B

— Transmitting Blue &larm—
" Unframed &0 1's
£ Framed &011's

x|

— Frequency Offzet [Hz) & Dizable
I 0 Hz
0k I Cancel Apply Help

T= I =1
— Tranzmit Unframed &l Ones
" Enable
& fiEEnE

— Transmit Signaling All Ones —

Setup for EProbeEl Card #1

| Te&R= | Device Selection |

Output Drata Mode
[TPOS and THEG Outputs are]

) 1005 Duty Cyele
£ 505 Duty Cycle

i Enable Tu Uzer Defined Bits
" Dizable W International |1
[ Mational |11111

— ldle Code Selection =

= OuD5 w  Extra 111

= Uger Defined
— Frequency Offzet [Hz)

I 0 Hz
ak. I Cancel I Lpply I Help I
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Jitter Measurement

 Allows one to accurately measure jitter associated with T1 or E1 signals

« Easy, accurate, visual pulse shape and jitter measurement for T1 E1 signals (only

available with T1 E1 cards)

* Provides an option to select T1 or E1 port for monitoring and the frequency range of

interest
» Supports One-shot capture, Repeated Capture, and Save options for jitter measurement

« CSV files are generated for further analysis using spreadsheet — one containing the raw
clock counts, and raw jitter counts, the other file containing the FFT data which can be

used within a data analysis tool to plot the jitter frequency spectrum

» Graphs generated can be saved to a file, zoomed-in/zoomed-out, printed, and more

2GL 105



Statistics Tab

Il Jitter Measurement - T1 Pork #1 _10] x|

Stats I Tirme Seriesl Spectruml Raw Elockl HanitterI

—Range: 96.5 KH
— R Line Input

Rix Line Freq = I 1544000 Hz
Freq Offset = I 0 Hz

r— Time Interval Errar

Obs. Interval = lw 360
Precision = W ul
WEPeask= [ 000837715 Ul
AEPeak= [ 00343757 Ul

PeakPeak= [ 00443528 U

Measure. .. O ption

IF'ortLﬂ 'I One-Shot Capture |
1 [—=|

L I Repeated Capture Every I = Sec B [

ISB.S KHz ﬂ ISave IS\GICDmmunicationsInc\JitterMeasurement = |

« Constitutes the observation interval, T1 E1 Precision value, +/- VE Peak value, and peak-
to-peak value for measurement purposes

odaL 106
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Time Series

Il Jitter Measurement - T1 Port #1 -10O] =l

Stats  Time Series | Spectruml Fraw Elockl FlanitterI

Jitter Time Series
B j ) ) § . ] : ) ~

» Displays the captured jitter values on
either a cumulative or tick-by-tick basis

-0.0035

-0.01

-0.015

-0.02

Unit Intervals

-0.025

-0.03

-0.035

T T T T T T T T T T
0 0001 0002 0003 0004 0005 0005 0007 0005 Q0009 O

Time (zec)
Tick-By-Tick “ Cumulative

Meazure... Option:

®
L
B
4
@
=

IPort #1 'l One-Shat Capture |

Freq Rarge I Fepeated Capture Every |2E1 j Sec v [

)

ISB.EKHZ j ISave IS\GICDmmunicationsInc\-.litterMeasurement E,”l

OGL

Communications O



Spectrum

M Jitter Measurement - T1 Porkt #1

Statz I Time Series  Spectum |F|aw Elockl HanitterI

* The frequency spectrum of the captured
jitter values will be displayed in the

spectrum page

» The peak-to-peak jitter is displayed as a

function of jitter frequency

oL

Communications

Jitter Spectrum

0,026 | Ve
|:| 024 P I L S
0022 B R il ol ittt il :-:/
e e L Hn f] et e
_____________________________________________________________ &
0.015
N e e Tt | S S S S i
R [ R Ll LEE T TP PR ERERE [ R TP P TR
L | ORI SUR SN U OSSN AU SUR N D
= 0.012 4 R
S R i s e I L L e %4
___________________________________________________________ [
01,003 _
| RS AN S SR ' T A S =
oma i A p=
owe g+l @
L Lt A=
10,000 20,000 30,000 40,000 50,000 50,000 70,000 80,000 90,000
Freguency (Hz)
Measure... Options
B Recal: R Freql
IPDrt ﬁ-l jv Dne-Sth I:athIe | ......................................
Freq Rarge I Repeated Capture Ewverny |2EI _lj Sec E Go
ISE_E kHz j ISave Is'\GIEommunicationsInc\JitterMeasurement e | LA—
)]
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Raw Clock Page

It displays raw reference clock values in

integer format

The reference clock value for each

nominal clock tick is read and recorded

Il Jitter Measurement - T1 Pork #1

Stats I Time Seliesl Spectum  Raw Clock | Flaw Jitterl

=1l x|

Measure...
IF'ort # o> l

Freq Range

Option:

Onhe-Shot Capture |

I Fepeated Capture

Everny IZD

::II Sec

|95kHz x|

Save IS\GI Communications Inchitter Meazurement
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Raw Jitter Page

* It displays the number of reference clock
ticks for each successive tick of the clock

under test (the nominal clock)

* The tick values are displayed in decimal

format. Read the values from left to right

—
Ky
o

Communications

ol
Stats I Timne Seriesl Spectluml Fiaw Clock  Raw Jiter I
=]
Measure... Optichs
lm One-Shot Capture |
I I Repeated Capture Everny lﬂ Sec Go [
lm IEIS\GI Communications Inchitter Measurement il -
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WCS Jitter Measurement

o7+ Untitled - GLClient “ i -18] x|

File Edit View Connect Script Log User Help

DEHE| /28 & DR Dek BEBE &8 2
Connected to GL Server on ‘madhusudhan’ -l
get jitter ranges #%;

#1.range=96500, 48250, 24125, 12063, 6031, 3016, 1508, 754

#2.range=96500, 48250, 24125, 12063, 6031, 3016, 1508, 754

monitor jitter range 8000 hz #1;

Task 1: Task 1 started

Task 1: Jitter #1[0.000]): obs_intvI=0.1698, ui_mult=128, ui_dur=82901, prec=0.03860, line_freq=1543999.5, freq_offset=-0.5000, neg_peak_ui=-9.894,
pos_peak_ui=0.03883, peak_peak_ui=9.933

Task 1: Task 1 complete

monitor jitter range 1000 hz #1 24 report events cfg "JitterMonitor.ini"’;

Task 2: Task 2 started

Task 2: Jitter #1[0.001]: obs_intvl=1.358, ui_mult=1024, ui_dur=663212, prec=0.03860, line_freq=1544000.0, freq_offset=0, neg_peak_ui=-10.23,
pos_peak_ui=69.03, peak_peak_ui=79.26

Task 2: Task 2 complete

L«

get jitter ranges #%;

monitor jitter range 8000 hz #1;

monitor jitter range 8000 hz #1 1 report 1 min;

monitor jitter range 1000 hz #1 24 report events cfg "JitterMonitor.ini';

Ready erag|  um [

* Monitor Jitter ranges and perform Jitter measurement through simple commands

with Windows Client-Server application

©GL 111
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Pulse Mask Compliance Testing

Plots the pulse measured within a predefined template
Compares the incoming T1 E1 pulses against the pulse mask display

For T1 pulses, the x-axis measures time in unit intervals (Ul), while for E1 pulse,

the x-axis measures time in nanoseconds (ns)
The y-axis measures the normalized amplitude in volts

The Pulse Mask image can be saved to a file, zoomed-in/zoomed-out, printed,

and more

112



11 Pulse Mask

|
» The pulse mask application provides | Fds'J}
0 0 Cardf2 =~

— Pulze Mask
— Pulse

control buttons to perform various

actions like zoom in and zoom out, _Pltpute |

edit, save graph

, Nolrmalized Amplitude

Time in Lnit Imtervals

| | crals K S@ud
Pulze Statu

Fulze Level [dBds=): I-D. 235

Close |
Proper measurement requires . =<x00001 0<%, data pattem
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E1 Pulse Mask

Pulse Mask Compliance Testing

x|

Pulse Mask Display - UnivEl Card #1

Pulzz Mask Card Selection
: __' _E___:__ : '__ :___: _11_ = Pulze Mask IEaldm ﬂ
e ) 0 — Pulze

Plat Pulze

Amplitude (Yolts)

B s s s RS R nans REas AL nany
-230-200-150-100 -50 0O 50 100 150 200 230
Time (nanoseconds)

[ cvadoKS@a

A

Pulse Statu
Pulse Level [dB dzx]: I-D.ES]
Cloze |
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WCS Pulse Mask

« Perform Pulse Mask compliance
testing through Windows Client-

Server commands

« Commands supported are Check
Pulsemask, Validate pulse, Stop

pulse mask validation

oaGL

Communications

<" Pulsemask £ 1.gls - GLChent Am.x-j

LG Yow = Coniuct SSape= Log i Lwritiy
DFd '"BnR D DS a1

Task 6: Task 6§ started Al
Ivalidate pulse will generate the result according to the pulse detected. l.e.. PULSE FITS, PULSE DOESN'T FIT,
Cannot Access Pulse Data.

Inform task * “‘validate pulse™:

0K

INallidate pulse dump will display the data on the screen.

inform task * "Validate pulse dump';

OK

Task 6: POSITIVE PULSE FITS!

‘walt 8000 meec:' - not meaningful in step maode

IThis command will stop the pulse mask capture

Task 6: POSITIVE PULSE FITSIIDUMP: 7F B0 7F TF 7TFO0 7TF B0 7F TF TF RO TF 7F IF IF 7F BO 7F 7F IF TF 7F 7F T7F
TFIFTFTIFIFIFIFIFTIFIFIFIF IFIF TF TF 81 BFAG BACAC7 C7 C6 CH C6 C5 C5 C5 C6 CH €6 C5 CS C5 C5
CZBISCBITETOVETETETE JETETF TETF IFTE IF IF IFTE IF IF JEIF IF IF IF TIF TF TE TF TE IF TF TF
IFIETETETEIFIFIFIFIFIFIFIFIFIF IF IF IF TF IF JF 7F 7D 6F 50 443937 3738 39

end lask®;

oK

Task 6: Elopsed time: 1742

Task 6: Task 6 terminated

il

JiThe task will allow to run pulse detection,

run task "WesPulseMaskE 1:CheckPulseMask” 82 continuous.

Jivalidate pulse will generate the result according to the pulse detected. e, PULSE FITS, PULSE DOESN'T FIT,
Cannot Access Pulse Dats,

inform task * “‘validate pulse” ;

Jivallidate pulse dump will display the data on the screen.

inform task * “validate pulse dump';

'wait 8000 msec;

is command will stop the pulse mask capture .
end task®; ]

feady Veeds| N[
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Real-time Multichannel Audio Bridge

Real-time Multi-Channel Audio Bridge

ol

File Help
|
==
Actian | Sound Device | Aydio Mode | Channel | Codec | Samples [sec) | Fart | Start TS | Start SC | Start |
DROF Speakerz [Realtek High Definiti Stereo L G.726 40 kbpz 2000 1 1 4 Start
Steren o] Ula a0oo 1 1 1 Start
DROF Speakers [Realkek High D efiniti Steren L G.726 40 kbpz 2000 P 1 4 Start
Steren o] Ulaw a0oo 2 1 1 Start
DROF Realtek Digital Dutput [Realtek Steren L Alaw 2000 1 1] 1 Start
Steren 3] 16-Bitz Linear FCK 8000 1 1] 1 Start
Start Al | Stap Al |

 Ability to send / receive from a sound card directly to T1 E1 timeslots

OGL
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Thank you
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