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Octal T1 E1 Board on Rack PC

« High density Performance

» Provides Four (4) or Eight (8) RJ-48 T1 E1 ports and multiples thereof. For example, configurations
of 8,12, 16, 64 T1 Els in a single rack are possible
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What is this hardware superior?

« High Density and High Speed — The boards (with Direct Memory Access) are

significantly faster and significantly more efficient

» Supports high performance voice and data applications
« PCI Express x1 Lane/Board

* Reduces hardware costs and power consumption



Main Features

T1 or E1 interfacing — Software Selectable

User friendly GUI for Windows® 10 OS

Windows and Linux Drivers for Open Source Applications

TDM, ISDN, SS7 — High Density Voice

VolP, Frame Relay, Multi-Link Frame Relay, PPP and Multi Link PPP, HDLC

Most all basic applications and special applications are available for Quad and Octal T1 E1 cards including

Comprehensive Analysis / Emulation of voice, digits, tones, fax, modem, raw data, and Echo Testing
Call Recording, Generation, and Monitoring for hundreds to thousands of calls in one platform

Capable of simulating as well as decoding and demodulating fax calls over T1 E1 lines using Fax Simulator

and FaxScan™
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Main Features (contd.)

Router with Multi T1 E1 WAN Interfaces i.e. MLPPP (Multi Link PPP)
Media (VolP) Gateway, IP PBX, and IVR Applications i.e. Asterisk (TM)

“Cross-Port Through” and “Cross-Port Transmit” Modes — these configurations make

cabling with Drop/Insert and Fail-Safe Inline Monitoring very easy

Compatible with dual, quad, and higher core motherboards and software that simulate dual

and quad cores (hyper-threading)



Quad and Octal Cards over Dual T1 E1 Express (PCle) Cards

Number of Ports 2 4,8

PCI Slot Type Uses a PCI Express x1 Bus / Connector Uses a PCI Express x1 Bus / Connector

Pulse Mask Application Supported Not Supported

Jitter Generation and Supported Not Supported

Measurement

External Clock Mode Supported No clock port connector

VF Drop and Insert Supported No VF connectors; Digital Drop/Insert supported
Speaker (on board) Supported No speakers
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Cross-port Through Loopback

Allows monitoring T1 E1 lines in-line while still

being protected from loss of power to the board

It is implemented entirely through relays and

eliminates complex cabling

The signal received on Card 2 (Port 2) is

transmitted out onto Card 1 (Port 1)
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Cross-port Transmit Mode Loopback

The data that would normally be transmitted on
Card 1 (Port 1) is diverted and transmitted on Card
2 (Port 2)

The data that would normally be transmitted on
Card 2 (Port 2) is diverted and transmitted on Card
1 (Port 1)

It is useful for Drop and Insert and Error Injection
applications in which the board analyzes and may
insert traffic running between two pieces of T1 E1

equipment

A

Card #1 & #2 indications for
TX not reflective of actions.
Software is unaware of

actions.
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11 E1 Basic Software

* T1 E1 Basic Software
» Monitoring Options
> Intrusive Testing
» Windows Client / Server
* Remote access to T1 E1 server

« Clients - C++, Java, TCL
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Monitoring Features

» Monitor T1 E1 Line

» Byte Values and Binary Byte Values

» Signaling bits, Power Level, DC Offset, and Frequency
» Multi-frames, and Real-time Multi-frames

» T1 E1 Data as Real-time Bitmap

» Timeslot Window

» ASCII Timeslot Display

» Oscilloscope and Power Spectral

» Audio Monitoring and Active Voice Level



IEardﬂz TI TimeSIu:utI'I 3:

Monitoring Features

Oscilloscope Display

Time Base IEI.EIEE 3: Options |EI Hide Options I

Data Format [ULAW Sample Rate |8 kHz

Byke Order

ICard #2 vl Time Slotl 1-4 viSamples |81 92 _l; FFT “window IHanis VI Options I =

Spectral Display

Hide Options I

1000 2000 3000

|  -=s———m=- HMNoise Band |
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Data Format  |PCMLG - Sample Rate |16 KHz - Eyte Order  |MOTOROLA v|

000 000 G000
Freguency (Hz)
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Intrusive Testing

> Drop and Insert » DTMF/MF Capture

> Bit Error Rate Test » Real-time Multichannel Audio Bridge
» Enhanced Bit Error Rate > Real-time Strip Chart

» Transmit Tone

» Transmit Gaussian Noise

» Transmit Multi-frame

» Transmit Signaling Bits

» Precision Delay Measurement

» Rx-to-Tx Loop back

> Error Insertion



Enhanced BERT and TX Signaling BITS

Enhanced BERT

Enhanced BERT Untitled = |

Fle Actions Wiew Windows Help
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Graph - Online Display
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=i]x]
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ICardiﬂ 'I
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{3 ¥ Real-Time Display  Graph Duration |1 min - Clear Hide Legend

06134201 3-10:18:53 Graph Start - [06/13/2013-10:24:26) Graph End - (06/13/2013-10:25:26)

Card1 Card2

TeeChart

Errors
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Card #2 |
150 |oto1 ][ 188 |[o101][75 16 ] 0101 ]
151 Joro1|[ 759 Joto1|[15 7] 0101 ]
152 [oto1][78 10] o101 |[ 75 18] 0101 ]
753 [o1o1|[Ts 1] o101 ][T8 19] 0101 |
154 [o101|[Ts 12] 0101 |[75 20 0101 |
155 | o101 |[75 13 o101 | [15 21 [ 0101 |
156 | ot01][78 14] 0101 |[ 15 22 [ 0101 ]
157 Joto1][T8 15] o101 |[ 15 23 ] 0101 ]
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Client Server

» Allow the user (with an appropriate client) to
operate analyzers remotely, write scripts for
automation, or provide multi client connectivity to

a single T1 E1 Analyzer
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File Edit Wiew Connect Script Log User Help

D&Ml 265 R D BEHE|das 2

get board count; -]

board_count=2

get response;

response = 500.0

go 0.0,0,0 #1;

oK

get signaling bits #2:1..15;
#2:1.sig_bits=0,0,0,0

#2:2.5ig_bits=0,0,0,0
#2:3.sig_bits=0,0,0,0
#2:4.5ig_bits=0,0,0,0
#2:5.5ig_bits=0,0,0,0
#2:6.sig_bits=0,0,0,0 =l
{f setting both the cards to cas mode to get all four signaling bits |
flgetting the signaling bits transmitted from card#1
ficross connect card 1 and 2
go 0,0,0,0 #1; sl
get signaling bits #2:1..15;
! transmitting different formats of signaling bits as d before for time slots 1 to 15 only
et Signaling blts £2:1.15; =lmix]
wait 2000; Ele Edit Wiew Setup Help
go 0.0.1.0#1; DESHE| s =@ 5> 32
3?“5;5,'{,']?]".'"9 bits #2:1..15; Connected: client #404 at 192.168.1.63 ]
go 0,0,1,0 #1; :g: set rx intt:rface h;rminat;jf’:
: . . . . : set signaling mode cas #%;
get signaling bits #2:1..15; 404" set cred ondi™:
[zl 404: set tx clock source internal #*;
404: set outward driver loopback off #%;
404: get tx clock source #*;
404: get outward driver loopback #%;
404: get rx line frequency #%;
404: get rx line level #*;
404: get all alarms #*;
404: get board count;
404: get response;
404: go 0,0,0,0 #1;
404: get signaling bits #2:1..15;
404: go 0,0,1.0 #1;
404: get signaling bits #2:1..15;
404: go 0,0,1.0 #1;
404: get signaling bits #2:1..15; :I
Ready [ om0
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T1 E1 Special Applications

* Protocol Analysis
» ISDN, HDLC, SS7, Frame Relay, TRAU, CDMA, DCME, T1 Facility Data Link
» E1 Maintenance Data Link, UMTS, PPP, ATM, GSM, V5.x, GPRS, GR303, SS1
* Protocol Emulation
» ISDN, HDLC, MLPPP, MLPPP Conformance, CAS, TRAU, SS7, SS7 Conformance
» GSM A, GSM Abis, MAP, CAMEL, Frame Relay, ATM IMA, SS1
» Capture, Analysis, and Emulation
— BER, Playback
— Manual and Automated Record / Playback files

— Call Capture and Analysis (CCA)

Multiple Call Capture and Analysis



T1 E1 Special Applications

« Voice Band Analysis Software .
» Call Data Records (CDR)
» Voice Band Analyzer (VBA)
» Fax Emulation and Analysis *
« Fax Simulator
» Fax Analysis using GLInsight ™ or FaxScan™
+ Echo Cancellation Testing / Compliance
» Manual .
» Semi-automated
» Automated
« WCS Modules
» Transmission/reception of files/digits
» Multi-channel BERT
» DSP operations, Dynamic DSP capability

Signaling Transitions Recording
Protocol Identifier
Multi-Channel BERT

Multiplex / Demultiplex Software
Real-time Strip Chart

Network Surveillance

» SA Bits/ FDL/ HDLC/ TRAU/ MC-MLPPP/ SS7/ ISDN / ML Frame Relay

P
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11 E1 Special Applications

Protocol Identifier

Communications

FC Protocol Classi =lof x|
Config  Wiews Help
{;}1 | D | Frotocol Sel Im Pratocol Color Selection | " Log Statisticsl
75 | Portd Port 2 =
| SubChannel SubCharnel
I I I N =T I vl = | I I I O - A
0 Prtocol color SelectONUEY
1 150N 15DN
2z FRAMERELSY FRAMERELAY
3 TRALT TRATT 557
4 TRALT TRALT 557
- ——
B TRAT TRAT
7 TRALT TRAIT
a TRALT TRAIT
] ]
no HOLE HOLE
i
12 TR T HOLE
13
14 | Detault
15
16 HDLE —
=l
Fleset Stop |- Fefresh |

SS1 Analyzer and Emulator

=
@i » | @ a
2,540
2,520
2,600
2,580
2,560
— 2,540
=
LT 2500
=
2 2,500
5
;-J 2,480
2460
2,440
2,420
2,400
2,380
2,360
s B T A BT R - ) - o = oo R R R 0o o o = 04 M o=on
SSe35388Sss2° 2222222 PP S R SIS S S e
Time (sec)
Parameter | LowReject | Low Accept | Standard | High Accept | High Reject
Initial M ark. (2B00 Hz) duration [ms) 35 35 100 105 160
Mominal Mark [2600 Hz) duration [ms) 20 55 58 €5 120
Mominal Space [2400 Hz) duration [ms) 20 35 4z 45 30
Final 5 pace [2400 Hz] duration [ms] 150 200 225 (no limit) [no limit)
Frivacy Set duration [ms] 120 330 400 [no limit)
Frivacy Release duration [ms) 510 335 1000 1005 [no limit)
Mark (2600 Hz) frsquency Hz) 2563 2537 2600 2603 2
Space (2400 Hz) frequency (Hz) 2366 2392 2400 2408 2434
Signal power rangs [dBm0] 24 -10 -8 -5 3 (
4 >
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Call Capture and Analysis

Call Capture and Analysis

Multiple Call Capture - UsbEl Card #1 and %2 o [m] S

— File Capture Settingz
LCapture Directary

ID:MEapturedFiIeshM anualCalll 210091746

=

— Capture File #1

|Dect w000

— Capture File #2
Ciec10EDT.O00

Bytez Captured: |1 vo24
| Signaling File: IDEC1 oo1.c

— Timeslot Actiity
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’, TS DISI:I|E|_|,I—‘

File Edit  Trigger Opkions  Process

Multiple Call Capture and Analysis

Bytes Coptured: 17028 JT=TE

| CC Mo | Capture Name | West(Part) | East(Port) | Timeslats | Storage Location | Trigger Opkion | Action |
-————— Edt Abort
CCAZ 0-23 C:1Program FilesGL Comrmunications InciDual Ulkra HD T1 Analyzer Edit Abark
3 CCAZ 1 z 0-23 C:1Program FilesGL Comrmunications InciDual Ulkra HD T1 Analyzer Edit Abark
4 oAt 1 z 0-23 Cs\Program Files\GL Communications InciDual Ultra HD T1 Analvzer Edit: Abort
TS | TS Status | West Filename | Bytes Captured(West) | East Filename | Bytes Captured(East) | -~
i} Capturing  Z:Program Files\al Communications In,.. 742224 Ci\Program Files\GL Communications InchDual Ulkra ... TYZZEY
1 Capturing  Z:Program Files\al Communications In,.. 742224 Ci\Program Files\GL Communications InchDual Ulkra ... TYZZEY
z Capturing | CiiProgram FilesiGL Communications In... T4zz24  C:\Program Files\GL Communications InciDual Ulkra ... Tdzzz4
3 Capturing | CiiProgram FilesiGL Communications In... T4zz24  C:\Program Files\GL Communications InciDual Ulkra ... Tdzzz4
4 Capturing | CiiProgram FilesiGL Communications In... T4zz24  C:\Program Files\GL Communications InciDual Ulkra ... Tdzzz4
5 Capturing | CiiProgram FilesiGL Communications In..., 742224  C\Program Files\GL Communications InciDual Ulkra ... Tdzzz4 -
CCA Delails,( Timezlots Map f
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File Wiew Capture Statistics Database Configure Help

Protocol Analysis

PPP Protocol Analysis

=10l x|

Ol I ARGET z.lzwl.,g

\/ 2 1-3 1 00:00:00. 000625 14
\/ 2 1-3 2 00:00:00 088625 14
LA 1-3 3 00:00:00.092000 14
\/1 1-3 4 00:00:09.993996 14
\/ 2 1-3 5 00:00:09.994625 14
\/ 2 1-3 B 00:00:10.082625 14
< |

Link. Eontrol
Link. Control
Link. Control
Link. Cantrol
Link. Control
Link. Control

Lol Pt

IFCP Code

Echo-R epl_l,l

Echo-Request

Echo-Reply PPP Packet Data AnaIySiS

Echo-Request

Echo-Fep
Echao-Rec

(R Y

Address
Ctl
Protocol

Code
Identifier
Length

1

Wi Mol

Cardl TimeSlots=1-31 Frame=0 at 00:00:00.000000
HDLC Frame Data + FCS
============ PPP Link Layer ============

0K Len=14

= 11111111 (255)
= 00000011 (3)

= 11000000 00100001 Link Cf

= 00001001 Echo-REequest

= 172 (=AC)
= 8 (=0008)

A A AN S AT AT

Hex Dump of the Frame Data

1

FE 03 CO 21 09 AC 00 08 09 DC 19 2E 85 63

Off-line Viewing

|DeimisciMLPRR. bl

|23 726 Frames
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Traffic Analyzer - Summary Yiew i =] 1]

File Wiew Call Summary Settings  Help
/E|J £ |J =W | | i | >%l EH SE ﬁﬁ” L | ISiP Calls L”ShnwAllSessinns

Call Summary I Registraton Summary I Alert Summary I

Call # | SSRAC Payload |Packet | Corversat| Listening | Packets | Missing | Duplicate | 0wt 0f | Average [&verage |Average Aoverac ~

Received | MOSAR... | MOS/R... | Discard... | Packets...| Packets.. | Sequen... | Gaplms] | Delay Jitter Iriber &)
EICalH000001 Caller 0007 @1 92,168, 40,245 Callee: 0007 @1592.168.20.20 Callld: GLPG 14136131281 42612 Call StanTime:2011-11-23 09:56:52.064 Call C
B 1 22145.. PCMU.. 1 00040 00040 0/0.00 0O/000 0/0.00 0/000 0.00 0.00 0.00 ]

@ 22117.. PCMU.. 1 00040 000/0 0/0.00 0O/0.00 0/0.00 0/000 0.00 0.00 0.00 ]
EICalH000002 Caller: 0007 @192, 168.40.245 Calles: 0007 &192.168.20.20 Calld: GLPG 14210351281 43618 Call StanTime:2011-11-23 09:56:59.475 Call L
b ] 22141 PCMU.. 1 0o0A0 00040 04000 O/000 04000 04000 000 0.00 0.00 0
o2 22194 PCMU. 1 0o0A0 00040 04000 O/000 04000 04000 000 0.00 0.00 o
EYCAIHO00003 CallerD002E192 168 40 245 Calles:0002@1 92, 168.20.20 Callld: GLPG1 4286451 281 43624 Call StartTime:2011-11-23 09:57:07.082 Call C
S 3 22137 PCMU.. 1 0o0A0 00040 04000 O/000 04000 04000 000 0.00 0.00 0
o 22168 PCMU. 1 0o0A0 00040 04000 O/000 04000 04000 000 0.00 0.00 il

il | _|LI

Active Calls Counter Type I Coun ‘I
T otal Packet Count G472
Total Calls 67
1 Active Calls i}
@ Completed Calls 24
= Puraed Call=iCamnletad] n i
o 4] | 3
2 Counter Type [ Counters Al
= Total SIP Packets 2904
0 SIP Calls &7
10:04:53310:05: 35 10:06:43 10:07:52 1000855 1010:04 101111 10012024 100135352 10:14:40 SIP Active Calls a -
Time 4| I 3
4 [ v [, Active Calls Graph Average Jitter Distribution %, E-Model 3, RTF Packets Graph % [\ SIP ¢ H322 % RTF % MEGACD 7
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TRAU Packet Data Analysis - Active Calls Graphs
=10l x|

File ‘Wew Call Summary Settings Show  Help

o ?;E J oW ‘ | =~ =g EH & % ” | ITFlAU Calls lehnwAll Sessions
Callldent...l DresvMum... | Channel.. | StartSub... | EndSub... | Total Pa... | Codec T... | CRC Errolsl Bad framesl ;I
&1 1 1 1 2 fal GSMET0 a a
g_ﬁ1 2 1 1 2 a G5METO a a
TECalltt 000002 Call StartTime:11:46:24.125 Call Duration: 00:00:53.360
% 2 1 1 1 2 1086 EFR a a
a2 2 1 1 2 ] EFR: ] 1] ; ; ;
EFCallst 000003 Call StartTime:11:46:11.389 Call Duration: 00:01:28.620 TRAU Tr affl C Mo n Ito rn g
K 1 1 1
Frame Colors Speech Data Q6
Caed Seloction [Cad12 ] | Codec Colors GSMETOFR) = EFR AMR AMRWE  HR
Direction *— Up Link = Dawin Link

15 | [ [ | x
12345678 —122345678—122345¢6T78 1 2 3 4 5 8 7 1
03 2 3
3:55?3 23155?! 123458678 1 2 3 & 5 6 7 1
e
P —_—_ ri———.
23455?3@

A

4 4 5 & §7 —

Mo of Calls

o I?EiEE?EEIEEiﬁE?I@I
u‘ﬁ@I?i’IJEE?E@I23155?HEII23455?9

11:453368 11:45:50 11:4803 11:4616 11:4

Active Calls Eraph/< Trau Traffic Manitaring

E:\Progre

1
1 2 3 4 5 B 7 1

L] i ~_ 3 il s | o A E Lias = L] | i | A E !l = L1

LI R T I - R B Ll =i il
Active Calls Gragh ) Trau Tralfic Monitoring /
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Call Generation - MTC_BulkcCall

w9

Protocol Emulation

GSM Call Generation

5l [Ells

=10l ]

4

| B

Len

4

Scripts )\Message Sequence,{ Event Config )\ Script Flowe )\ Profile /
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PAGING CokmanD

h

1:471:58.421000

CHAMNRel ReluireD

1:41:58.421000

Immediate &ssignment

A

1:41:53.515000
PAGING RESPOMNSE

1:41:53.515000

AUTHENTICATION REAUEST L, 41 e geanon

A

| = |

Message Group
Message Type

Charmel number

IE Identifier(Ch Mol
Chamnnel Type

Time Slot §

Paging Group

IE Identifier (PGr}
Paging Group

MS Identicy

IE Tdentifier (MSId)
Taterel AE ME TAowedrer

|

Sciipts h, Message Sequence { Event Confin % Scipt Flow % Profile

SrMNo | Script Mame Prifile Call Infa Script Execution | Status Ewverts Ewents Profile | Fesult | Total lterations | Completed |terations
BSC_MTC_ Pralan .| Bbort I o .
2 BSC_MTC_Ce.| Prolsn_| 22222222 Start GSM Call Receptl on
3 BSC_MTC_Ce .| ProZwm_.|0433333333 Start
4 BSC_MTC_Coo] Prodm .| Oedddddsds Abart =10l
5 BSE_MTE_CCJ PIU"‘-?'“TiI (0x55555555 Start Mo | SrHo I Script Mame | Call Info I Script Execution I Status I Events I E vents Profile I Fiesult: -
E  BSC_MTC_Ce .| ProSwm .| D4EEEEEEES Abart Mar 1 MTC. gls 9341141850 AsEST| Transmitting File __Teminate | Pass
s Completed Hone |
i P[DB'H”'—I 07 TTTT7TT Abort Nor 3 Fix_Channel Activat... Cornpleted MHone Pass
8 Pro7 ar_..| (xGRE6356E Abort Mar 4 MTC.gls 9341141852 Abart Transmitting File Teminate Pass
5 R_Channel &ctivat... 4 Completed MHane Pass
3 MTC. gls 9341141853 Abort Transmitting File Terminate Pass
7 F¥_Channel Sctivat. . 4 Completed Hone Fass
(it I Dislkito | s | St I ol I IRt | Sl ] MTC.gls 9341141854 Abort Transmitting File Terminate Fass
9 RX_Channel sctivat. . 4 Completed Hone Fass
10 R¥_Channel Activat... 4 Completed Hone Pass
MARS ouTt 1 MTC. gls 9341141355 Abort Transmitting File Terminate Pass
12 R#_Channel sctivat... 4 Cornpleted Mone Pasz
| PAGING CotmanD "11:44:13_295000 1z MTC. gls 9341141856 Abart Transmitting File T erminate Pass
| | 14 MTLC. alx 9341141857 Compoleted BR Connection Failed MHone LinkﬂLl
4 »
__Abor_| I AuoTrash __ Trash |
- BTSM Lawer = -
MaPS ouT = [
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