Near Real-time Voice-band Analyzer
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Overview

The Near Real-time Voice-band Analyzer (VBA) is an analysis tool for monitoring the quality of voice band traffic over VolP, TDM, 2-Wire,
and wireless networks. It can host an arbitrary number of analysis algorithms. Built-in algorithms include ITU-T P.56 Active Voice Level
analysis, Line Echo (Hybrid) analysis, and licensed modules include 2-Wire Echo Analysis, Traffic Classifier, and Fax analysis. Other analysis
modules such as ITU-T P.561, P.562, and P.563 can be hosted as plug-ins. The VBA application can operate on previously captured files,
making it a near-real time (as opposed to a strictly real-time) tool.

VBA records its output into two files, the first containing overall channel measurements, and the second containing event records. It
produces summary measurements of the captured signals, including active speech levels, noise level, percent time active, DC offset
and the like The optional VBA Fax decoder/demodulator module (require additional license) can be used to analyze both 2-wire and 4-
wire voiceband captures for Fax traffic and output fax signaling frames in a log file and fax image as TIFF format.

VBA works in conjunction with GL's TDM, Packet, and Wireless non-intrusive capture products:

e VBA with GL's TDM T1 E1 Call Capture and Analysis, or

e VBA with GL's VolP PacketScan™/ MLPPP Analyzer

e VBA with GL's GSM, CDMA, and 3G Call Capture Products

e VBA with GL’'s 2-Wire (FXO RJ11) Hardware Tap and Audio Capture Software

For more details refer to, Near Real-time Voice-band Analyzer webpage.

O GL Communications Inc.

818 West Diamond Avenue - Third Floor, Gaithersburg, MD 20878, U.S.A
(Web) www.gl.com - (V) +1-301-670-4784 (F) +1-301-670-9187 - (E-Mail) info@gl.com


https://www.gl.com
https://www.gl.com/inforequestform.php
https://www.gl.com/voice-band-analysis.html
https://www.gl.com/images/brochures/vba-brochure-real-time-analyzer-overview.jpg

Page 2

Main Features

e Near real-time (NRT) non-intrusive analysis platform
e Supports 1, 2, 3, and 4-port signal data analysis
e Manual, batch, and automatic processing modes
e Accepts the following encoding formats —
A-Law p-Law
MS Wave 16 kHz G.722 (64 kbps) Wideband
13-bit PCM 14-bit PCM
16-bit 8 kHz PCM (Intel) 16-bit 16 kHz PCM (Intel)

16-bit 8 kHz PCM (Motorola) 16-bit 16 kHz PCM (Motorola)

e Hosts built-in P.56 Active Voice Level analysis, Tone decoder, and other optional analysis algorithms such as Line Echo analysis,
Traffic Classifier analysis, and Fax analysis

e Allows to implement Psophometric and C-Message signal conditioning before the Active Speech Level analysis; reports C-

Message filtered files in dBrnC

User-selectable analysis output fields

Voice Band Status (*_vbs.csv) and Voice Band Event (*_vbe.csv) files are generated

Analysis output mode directly compatible with Microsoft® Excel and other analysis tools

With a Tone Decoder module, the VBA monitors the captured receiving signal and decodes the tone type as DTMF, MF,

Frequency-Shift Keying (FSK), Teletype (TTY), Special Information Tone (SIT), Specific Area Message Encoding (SAME), Voice Mail

Waiting Indication (VMWI), Paging Tones, or any Custom Tones. The module also detects and decodes the Type 1 Caller ID, Type

2 Caller ID - Call Waiting (CID-CW), silence, ring-back, busy or other phone tones

Operation Modes
The VBA operates in three fundamental modes: Manual, Batch and Automatic.

In manual mode, the user specifies the files to be analyzed. This is useful for quick analysis, and for verifying algorithm configuration
before a batch or auto run.

Batch mode allows users to analyze an entire set of data stored in a designated folder or subfolders. In automatic mode, the process

continues indefinitely until the user manually stops the analysis.

E DI ez R il = Ve Voiceband Monitor Setup
Profiles  Legging Help

Configure l Auto Setup ] Auto Archive Options ]

Input__| File | Directory [ stat [ Elopsed [asL [ aF [ Fts
| Chaichlewer (I 57L.ula Ci\Program Fil..  0B/12/2007 15:22:48 175000 -2270.. 48.890.. -25€
R S7RULA Ci\Program Fil . 0B/12/2007 162246 176000 -2683. 687196 284 Probe Name  |IEEN] Run Unattended
o L SEL.ULA C\Program Fil..  05/12/2007 15:22:46 200000 -22.87.. 55526. -254
R S6R.ula CiPogiamFil..  08/12/2007 152246 200000 -25.32.. 40.734. -29.%2 o A
L 55L.ula Ci\ProgiamFil..  05/09/2007 13:26:42 185000 -24.84.. 36086. -29% EEHITRETY IR
Traffic Classiier | g SR ula CAProgiamFil..  05/09/2007 132656 185000 25.75. 40969, -39
L SdLlula ChProgam Pl 05/08/2007 1326:20 190000 2552, 35426 -30C Manual In Auto mode, you identify the folder that holds your source data files. I you
FaxSean R S4Fi ula ChProgram Fil. - 05/09/20071326:30 190000 -2280.. 6B776.. -244 select "With Sub-Folders”, your source data files may also be in subfolders of the
L S3Ll.ula C:\Program Fil..  05/09/2007 132552 185000 -25.33.. 54.37. 27¢ directony you select. “You may also optionally choose to tag each input with a
Tone Decoder R S3R.ula CAProgram Fil..  05/09/2007 132606 185000 -23.10.. 40540.. -27.C Batch label. The label must appear somewhere in the names of the filles that will be
L S2Ll.ula C:\Program Fil..  05/09/2007 132528 190000 -24.36. 37.295.. -28€ connected to that input. When you press the "Run” button, the system monitors
Fright Click ¢ R S2R.ula C:\Program Fil..  05/09/2007 13:25:38 190000 -26.94.. 55183, -29F Auto the folder or folders you specified for new files, analyzing each set of data files as
Co'ﬁﬁgwe‘% oL S92 LILA Ci\Program Fil . 07/16/2007 111644 190000 4252 82830 43¢ they become availabls.
Modilo R 512R ULA CiProgram Fil . 07/16/2007 11:18:38 190000 -2280.  GR.ORS. -24.4
L S11LULA C\Program Fil..  06/13/2007 126250 185000 -24.54.. 36.086. -29.%
R S11R.ULA CiProgiamFil..  05/13/2007 126248 185000 -4258.. 35.083. -7
L S10LULA C\Progiam Fil..  08413/2007 126242 190000 -34.24.. BE403. -36( B o Display O
R S10R.ULA CAProgramFil..  0B/13/2007 125246 190000 -2280.. B8.776.. -244 RS LR ELEEIIE
L S1Lula Ci\Program Fil . 05/08/2007 132504 200000 -2254. 50707 254
l 51R.ula CiProgram Fil . 05/09/2007 132516 200000 -2532. 40734 -23% Initialization timeovt 0 5' Sec Display | 2048 5' Records
< >
r Reporting Options
File Options
uLaw Select Data Format File Output [¥ Genarste Separate Report File for Each File Set
| | ¥ Replicate Subfolders when Generating Reports
Database Output |
Ready Automatic | Log: disabled Results: 57_vbs.oev / s7_vbe.cev 19-08-20° |

’T‘ Cancel Apply

Figure: Manual, Batch, and Auto Mode

© GL Communications Inc.
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File Naming Conventions

The file name convention allows users to identify source data files and to group them into data sets in Batch or Auto Mode operations.
The built-in naming conventions are CCA — Standard, CCA-MFCR2, and CCA-ISDN, which are compatible with GL’s Call Capture and
Analysis application. The application also allows users to customize the naming convention according to user’s requirements and
create corresponding a file name pattern.

File Naming Conventions

Select File Mame Pattern

Test hd Mew Delete ak.

Pattern Builder
Cancel

|<MDN><DAY><LIT:_><INP><PDHT:2><EHAN:2><LIT:_><INT:3><LIT:abc>

Example: (0E0E_LOT01_012abe Accept Pattern

Signal 5 ource Patterns D ate Patterns Time Patterns
Access Point Input Label | tonth: 2 Digit | Hour: 2 Digits |
PortID Devicet) | Morith: 1 or 2 Digits | Minute: 2 Digis |
Channel ID | Day: 2 Digits | Seconds: 2 Digits |
Day: 1 o 2 Digits b |
|

iteral Texl Year: 2 Digits |
Integer | “ear. 4 Digits |
Unspecified Text | Month Abbr. | Alternatives

Day of Year ] o o

Figure: File Naming Conventions

Built-in and Optional VBA Algorithms

The active speech level is measured in accordance with P.56 Method B. Line module displays Echo Return Loss - ERL (dB), Echo Delay (ms),
and Echo Dispersion (ms). Traffic Classifier displays the amount of Fax/Voice/Digits/Tones/Silent types of traffic present in the network.
FaxScan™ used to analyze voice band traffic files for Fax traffic and output Fax signaling frames in a log file.

E ] MNRT Voiceband Analyzer - Vbal = B
Profiles  Logging Help
Input | File: | Directory | Start ‘ Elapsed ‘ Stat | todemii] | todem | SymAa... | SymFiat | Encod | ECM | Fall ‘ PaSize ‘ Resol
Speschlevel | |E1  7BBEGI2A0T_ . ColsersiSrk . 0519/201579. 60476 Sucoess V17 W17 2400 2400 MMR  tue  fabe A4 20498

Wi FEERE1ZA01 ... CAUsershSnk..  05A19/201519.. 60476 BUN
Line Echa

Traffic Classifier

Setup
FanScan

Tone Decoder

Right-Click to
Configure Each
Module

Wiew Resuls
< > Clear Display

Access Point #1 Access Point #2
A-Law - Select Data Format hd

E1File |E:\Users\Snkanth\Desktup\TEESE1 2901_855E782100 _Feb20_E020M_157_2015_0220 175932 ‘

w1 File |C:\U serg\SrikanthtD esktoph 768561 2801_855E752101_Feb20 WOMM_157_2015_0220 17593 ‘

Ready Manual Log: disabled Rezults: 7E85612901_8556782101_Feb20_vbs csv / FEEEET2901_8BEE7S2101_Feb20_vbe cav 19-05-2015 | 1912

Figure: FaxScan

© GL Communications Inc.
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Algorithms Parameters and Output Fields

Active Speech Level Module

In the Active Speech Level algorithm, parameters such as Sample Rate, Smoothing Constant, Hangover-time, and Threshold Margin all
have fixed values. The ASL modelers allows you to apply Signal Conditioning (either a Psophometric or a C-Message channel profile) to the
signal before the Active Speech Level analysis is performed. C-Message is normally used in North American systems, where T1/ p-Law is
the norm. It displays Activity factor, RMS factor, Noise Level, Possibly Clipped Samples, Maximum Positive Sample Value, Maximum
Negative Sample Value and DC level.

Active Speech Level Configuration x| Active Speech Level Configuration

Configurs  Parameters |DiS|:-Iay| Corfigure | Parameters  Display

—ITU-T P.5k Fixed Parameters

Select Display Fields

Sample Rate:............. Im zamplesizec [v iActive Speech Level ([dBov/dBm}
Smoathing Constant:.. IU.US 3BC S et
[¥ RMS Power {[dBov./dBm)
Hahgawer Time:......... ID.2 sEC ¥ MNoise Level (dBov./dBm)
Threshold targir:..... |'|5.9 dB ¥ Raw [ Psophometic [ C-Message

[V Possibly clipped samples

r~ Signal Conditioning [V Maximum Positive Sample Value (% FS)

* Mone [V Maimum Negative Sample Value (% FS)

" Psophometric W DC Level (% FS)

" C-Meszage ¥ Fepart i dBmiE Urits

Display and Report +Max / -Max / DC Offset as...
" Counts ™ % Ful-Scale ¢ dB Ful-Scale

¥ Report Active Signal Sections (2 Events)

ok I Cancel LSpply oK | Cancel

Figure: Active Speech Level Display and Parameters

Performance Measure

Processor: 1.66 GHz, single-core, non-hyper threaded.

Algorithm Number of Channels
P.56 Active Speech Level 470
Line Echo
Tail = 16 ms. 70
Tail =32 ms. 44
Tail = 64 ms. 27
Tail =128 ms. 16

© GL Communications Inc.
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Line Echo Module

Line Echo has two classes of variable parameters: Echo Path Model and Double-Talk Detection parameters. Echo Path Model
parameter allows setting values for ‘Tail Length’ and ‘Bulk Delay’ (Tail Offset), while, double talk detection (DTD) allows raising or

lowering the ON Sensitivity and OFF Sensitivity. It displays the echo parameters such as Echo Return Loss - ERL (dB), Echo Delay (ms)
and Echo Dispersion (ms).

Line Echo Model Configuration ﬂ Line Echo Model Configuration

Corfigure  Parameters ]Displa:.'] Corfigure | Parameters Display

Echo Path Model Select Display Fields
¥ Echo Retum Loss (dB)

¥ Echo Delay {ms)

Tail Length...........
Bulk Delay ... o ms

Double-Talk Detection

DTD Enable
OM Sensitivity....... 10922 3:
OFF Sensitivity...... 21844 EI:

v Echo Dispersion {ms)

Cancel

ok | cancel | appy ok | Apply

Figure: Line Echo Display and Parameter Fields
Traffic Classifier Module

Traffic Classifier algorithm allows VBA to choose to display the amount of Fax/Voice/Digits/Tones/Silent types of traffic present in the

network and generate corresponding reports. Traffic Classifier allows Idle Code settings for signaling bits and options to detect DTMF,
MF, MFR2-fwd, MFR2-bkwd digits, and Tones (Dial/Ring/Busy).

Traffic Classifier Configuration

Corfigure  Parameters ] Reporting ]

Country Code =

Traffic Classifier Configuration

Configure] Parameters

Select Status Reporting Options

¥ % Fax/Modem

Idle Codes
Alaw |05 55 | | V' % Voice
ulaw  [FF 7F FE [7E ¥ % Digits/Tones
PCM-16 |0 |1 [1 | ¥ % Silent
v % Idle

Digit/Tone Detection
[+ DTMF Digits

[+ MF Digits

[V MFR2-Fwd Digits
[+ MFR2-Bkwd Digits

[v Tones (Dial/Ring./Busy)
Select Event Reporting Cptions

v Traffic Segments
[V Digits/Tones

o |

Cancel

o ]

Figure: Traffic Classifier Reporting and Parameters

Cancel

© GL Communications Inc.
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FaxScan™ Module

FaxScan™ application is used to process 2-Wire and 4-Wire voice band capture files as well as Win PCAP captures to provide analysis of
the T.38 packets, T.30 frames, decode a Fax TIF image, and general call-flow indicators for detail analysis.

The FaxScan™ module allows you to choose the output fields such as Fax status, Standard, Data Rate, Resolution, Encoding, Page Size,
Error Lines, Total Lines, Total Bytes, and Total Pages. The total lines decoded is a good indication as to the success of the decode
process. A typical page should indicate over 1000 lines.

FaxScan Configuration

Conflgure] Parameters Display

FaxScan Configuration

Corfigure  Parameters | Display
l l Select Display / Report Fields

Qutput Files

Modem / Data Rate: [ Inial ¥ Final

Symbol Rate: ........... ¥ Initial ¥ Fnal
[W OQutput Fax Ladder (fax_ladder)
¥ Encoding ™ ECM Used v Poling Used

B Pages: ¥ Size ¥ Resolution

™ Recd [ Sert

Signaling Frames I~ Emored [ Indicated in Emor

Lines: [v Total v Emored

[+ Report Fax Signaling Frames

Bytes ¥ Rec'd [ Wrttento Image

Frame Counts

Fiter DS ™ Dcs I DTC I~ FTIT [ DCN
[v Filter 60 Hz [ McFI™ PPR [T RTN [T RTP [T EOM

™ Training Court

oK | Cancel oK | Cancl |

Figure: FaxScan™ Parameters and Display Fields

Tone Decoder Module

This Tone Decoder module within VBA features a highly efficient FFT module, converts a raw captured file to spectrum data. With this
module, the VBA can monitor the signal arriving at the receive end, detect, and decode the tone.

Toene Decoder Configuration b Tone Decoder Configuration

Corfigure  Parameters lDisplm’] Custom | Configure] Parameters  Display

Decode These Tones

Select Display Fields

VI [ Ringback / Dial / Busy
v MF Digits v Custom Tones [+ Report Most Recent Event as Status!
[ MF-R2 Digits

Detailed Analysis

Decode These Addtional Tones
[¥ Caller ID
[w Caller ID - Call Waiting {CIDCW)
[v Paging Tones
[V Teletype (TTY)
[v Specific Area Message Encoding (SAME)
[V Visual Message Waiting Indication (WMWI)
[¥ Special Information Tone (SIT)
[v Frequency-Shitt Keying (FSK)

0K | Cancel
QK | Cancel Apphy =

Figure: Tone Decoder Display and Parameters

© GL Communications Inc.
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VBA Reports

Call Event

The Voiceband Events output file contains various signaling (ISDN, CAS, SS7) events, traffic events (Digits, Fax messages), start time,

event duration, and so on.

it .
~ Home Insert Page Layout Farmulas Data Review View Call Event (*_vbe.csv) @ - T X
= ] 1 Zm - -
j s Calibri General - ﬂ ﬁ Q Epett 2 ? [ﬁ
= Er = — 5% Delete ~ | (8]~
Paste B 7 = o |[%8 ;88| Conditional Format Cell |, Sort & Find &
s = (3% o |8 58] Formatting - as Table ~ Styles ~ || [iFormat * | (2~ Fijter~ Select~
Clipboard Number IF] Styles Cells Editing
[ K21
A B c D E F G H L
1 |Input Label File SrcDir Module Event Start Dur Values
2 W1 Washington 554000_555000_Mov16_Washington0100 1 2011 1116 150427.pcm  C:\Program Files\GI Communit TC DTMF-1  44.64 0.088
3 W1 Washington 554000_555000_MNov16_Washington0100 1 2011 1116 150427.pcm  C:\Program Files\GI Communii TC DTMF-2 44.831 0.101
4 W1 Washington 554000_555000_Nov16_Washington0100_1_2011 1116_150427.pcm  C:\Program Files\GI Communii TC DTMF-3 45.035 0.101
5 W1 Washington 554000_555000_Nov16_Washington0100_1_2011 1116_150427.pcm  C:\Program Files\Gl Communii TC DTMF-4 45.239 0.088
6 W1 Washington 554000 555000 Novl6 Washington0100 1 2011 1116 150427.pcm  C:\Program Files\Gl Communii TC DTMF-5 4543 0.101
7 W1 Washington 554000 555000 Novl6 Washington0100 1 2011 1116 150427.pcm  C:\Program Files\Gl Communii TC DTMF-6 45.634 0.101
8 W1 Washington 554000 555000 Novl6 Washington0100 1 2011 1116 150427.pcm  C:\Program Files\Gl Communii TC DTMF-7 45.838 0.088
9 |W1 Washington 554000_555000_Movl6_Washington0100 1 2011 1116_150427.pcm  C:\Program Files\GI Communii TC DTMF-8  46.03 0.101
M 4 » M| 554000_555000_Novi6_00_1_2011_1 ~¥J 0L il 1]
| Reacy [ EEEETNOS=====—C"

Figure: Voiceband Call Event Output File

Call Summary

The Voiceband Summary or Status output file contains an overall summary of the call, including the input direction (E / W), the call
duration, the elapsed time and various measurements based on the modules selected.

~ Home | Insert  Pagelayout  Formulas  Data  Review  View Call Summary (*_vbs.csv) @ - o x
=0 % . | = =l ) ] | Gelnset- | X -
Calibri ~(11 - Al S =|| 8~ = General - | %
—j £ \—I 5| ﬁ —‘ﬁ 3 Delete ~ || [§]~
Paste B I U- | e A~ - ||$ - 9% s ||%8 ;0| Conditional Format Cell o Sort & Find &
- 7 ‘ L8| I 2 & | |7t 7 Formatting = as Table ~ Styles ~ B Format~ || (2 Fikter~ Select~
Clipboard = Font LFi Alignment {F] Number {F] Styles Cells Editing
[ R21 (o £
A B e D E F G H 1 1 K L M N o P W
1 |Probe Input Label File SrcDir  Arch Dir Start Elapsed ASL AF RMS Noise % Voice % Digits % Quiet% Idle
2 E1 New York 554000 55 C:\Progra C:\Inetpul 11/16/2011 15:04 72.429 -100 0 -100 -100 0 o 0 100
3 W1 Washington554000_55 C:\Progra C:\Inetpul 11/16/2011 15:04 72.429 -11.635865 30.58433 -16.78 -54.705 34.1813 2.5455 0 63.272727
4
H 4 F M| 554000_555000_Novi6_00_1_2011 1 %1 [ m

| Ready (=@

Figure: Voiceband Call Summary Output File

© GL Communications Inc.
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VBA FaxScan™ Reports

VBA FaxScan™ always outputs the fax image as a TIFF (“Tagged Image File Format”) file and a log file.

Document Number: VBA032-01

Eile v Print v E-mail

Bum ~

Open ~

i e e S =

31470-0781

| GL C

207 Perry Packway, Sl One.
Gasthersburg, M ?
Fax: 01-670-0187

[ ——
[m————

This FAX was sent using the
Digital Central Office Switch Simulator
FAX Generator

GL Product List

Uttra T1/E1 Analyzer
Laptop TVE1 Analyzer
Ulira T3 Analyzer
TI/E1 Multiport Repeaters.
Digital Central Office Swith Simulator
Analag Phone Simulator

GL Product Applications

Voice Quaity Assessment
G.188 Echa Canceling
557 Protocol Generation/Analysis
ISDN Protocol Generation/Analysis
555 Protocol Generatlon/analysis
RIRZ Protocal Generationfanalysis
Call Captuce Aralysis
Scripted Control
Remote Access

@ ' = =t -

GL Communications, Inc.

o8 Gl S

7 v29.7200109 - Notepad 71 [E=Er==)
file Edit Format View Help
Input PcM file 1 .. \_Dara\4w\v29_7200€. pcm

|Input pcm file 2 .\_Data\dw\v29_ 7200.-1 ,pem
output TIFF file : Lﬂala\AH\VZQ 7200.ti

File names: Note
this is a 4-wire
capture

Summary session report:

:uﬂp version: 2.1
n COMPLETE_SUCCESS \
RATE_V29_7200
lesuluﬂon: 204x98
Encoding: MH
Page Size: Ad
Lines: o
Total Lines: 1076
Pages: 1 1
Total Bytes: 16158

TRN Signals: 1
DOC Name: FaxDD1312403861. pcm

Transmission
Transmit SIO: -
Receive SID: Statistics
PCM Read: 375760

Supervisory
Message
Contents

=
3
z
e»-t-eoeeor-u-ao»-l

Session s is: (tilesnms in samples @ 8k)
[104640) Recaived <sI fr

0000] ff cO 02 04 04 04 04 04 04 04 04 04 04 04 04 04
0010] 04 04 04 04 04 04 04 ad f3

[106560) Rreceived DIs frame:
[0000] ff c8 01 00 72 1le 7f bS
[121760] Received TSI frame:

[0000 ff c0 2 04
0010] 04 04 04 04

[123680] Received Cs frame:
[0000] ff <8 c1 00 70 le aa 73
[139200] LOCAL TRAIN SUCCESSFUL

04
04

22

04 04 04 04 04 04 04 04 04 04
04 89 69

[149360) Received CFR frame:
[0000) ff c8 21 57 be -

7 i v

Figure: Voiceband FaxScan™ Tiff Image and Text Report

© GL Communications Inc.
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Buyer’s Guide

Item No Product Description

VBAO32 Voiceband Analyzer

VBAO33 Two-Wire Echo Analysis for VBA
VBAO36 Traffic Analysis for VBA

VBAO38 FaxScan™

Item No Related Software

PKV104 FaxScanT38

XX031 Call Capture and Analysis

CDR0O32 Call Data Records

PKV100 PacketScan™ (Real-time and Offline)
PKV101 PacketScan™ - Offline

VQT035 2-Wire Voice/Data Capture

Item No Related Hardware

PTEOO1 tProbe™ T1 E1 Base Unit

FTEQO1, Quad and Octal T1 E1 Analyzer Boards
XTEOO1 Dual Express (PCle) T1 E1 Boards
TTE0O01 tScan16™ T1 E1 Boards

For more details refer, Near Real-time Voice-band Analyzer webpage.
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