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Typical Application
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Features

 DCME analyzer uses GL’ s Dual port USB E1 unit to provide the capability to test and analyze
DCME signals

«  Supports IESS-501 Rev 3 Specifications and equipment such as DTX 360 of ECTel
« Connects non-intrusively to the bearer side of DCME equipment

« Captures the entire DCME bearer signal to the PC’ s hard disk

* Real-time and post processing of the DCME bearer signal

« Verification of channel mapping and implementation timing of the DCME protocol Golay and
BCH error correction

« Bit level analysis and verification of facsimile data sub-multiplexing on DCME bearer
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DCME Test and Analysis Tool Kit

» The figure shows a simplified block diagram of the use of this hardware and software as a Test Bed for end-to-end testing of

DCMEs.
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DCME Test and Analysis Tool Kit

Test Bed — Overview
* On the trunk sides, the DCMEs are loaded with PCM sources consisting of voice, data and fax signals.

* The loaded PCM signals are analyzed after having passed through DCME processing, together with, if required, injected satellite
delay and error.

* The assignment channel, bearer frame and multiframe, connectivity and bit rotation are analyzed using the DCME Test and
Analysis System (DTAS).
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DCME Test Analysis System (DTAS)

« The DTAS connects non-intrusively to the bearer side of the DCME.
» Consists of - Dual port USB E1 unit, One 16 bit A/D Card w/ Speakers, and DCME Test Analysis Software.
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E1 Analyzer Software

4 E1 USB - Analyzer

File Config View Monitor IntrusiveTest | Special 4pplications  ‘Window  Help
Imﬁ jl"'—" Loopback Protocal Analysis 3

Pratacal Ermulation r
MONITOR E1 {#1})

—EI Windows Clienk Server (WCS) »
70 LIME SYMC LOSS Record | Plavback File 3

7 HDEIWIOLATION Dial Digits 3

71 CARRIER LOSS Call Capture & Analysis 3

3

' FR&ME ERROR Physical Layer Manitar
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" REMOTE
& DISTANT MF 71 LINE  Echo Test Solutions k
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& ES Overflow " CAR audioBridge, StripChart b
& LRSI DoME Analvzer A Bearer Frame-by-Frame analysis
ES Underflow & REw
= —_— DCME Frame-by-Frame Analysis
L\Ege_nds 1 DIs Yoice Quality fssessment , Y , i ,
£ " Histomy MultiplesDemultipl DCME Multiframe-beye-Mulkiframe Analysis
7 Mot Active ) Achs @ Als L Fax Sub-Frame Analysis
— Signal Inpii————— 7 ES Overflow ADPCM File Extraction and Conversion
Freq [Hz] Lewel [dBc L EdES Underflow Full Duplex: Facsimile Protocol Analysis
IEEIfiEEIEIEI I-D.ES? ¢ Fg:ir;t;y Full Cuples: Facsimile Protocol Analysis wiT30 Signaling
— Emor Courters———— . . Error Correckion Lkilities
Mot Achive Active
BPY Frame CHC .é T ® Single Bearer Capture & fnalvsis
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[~ BeepOM [ Logala |2E|48DEIEI I-D.854 Full Duplex PCM Analysis

Tw Undermuns =0 “Enor Count Full Duplex Assignment Channel Analysis
Fx Overune =0 EF‘[':-fDr Dugreaﬁe CRC DCME Realtime Bearer Analysis
Resetdll | HidePar| [0 [& [0 DCME Fax: Viewer
[” BeepOM [ Log&lams

Tx Undemun: =
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DCME Functions

Bearer Frame-by-Frame Analysis

e Extraction and display of raw bearer data.

Control Channel Bits

Unique Word — o .
Facsimile Control Channel Bits
Timeslot1 <
—— > Timeslot 2
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DCME Functions

DCME Frame-by-Frame Analysis

\DCMEtool . dcme.exe

For BC=1 Unknoun CC List
- Synchronizes to the DCME Frame and Multi-frame W vanes 1 theu 1CH RN | WCCHNL .
73 DC E5 73 5D EC Current DCME Frame 45
66 DC 12 71 2E EE Next DCHME Frame 188
F3 AD 4D 73 3E B2 Mext+1 DCME Frame 46
53 Ci D7 F3 2D 1iC Next+2 DCME Frame 189
- Assembly of the control channel messages
Pool <1 or 2> =1 I88 Check = Suync
Unigque Word = UW1-63 - B Errors
File Pointer = DCHME Frame = 15
. . L . Eile Sizi = 9?2@@@@3;213an Capture? Encugeg EE gggEEgDigZEE
- Decodes and verifies BC and IT identification words Pl Rone o b DCHETGOLNTESTSTEST3 . E1 ecode
Decimal CC 45 45 i a
Assignahbhle Bearers = 122 IT SYHC ASYHC
Preassigned Bearers = 8 Sync = n <= —-68dBm0
%—Bitzﬂﬂde:DEnahleg %gy¥c = Huﬂmal
- - - t t t = L
- Displays frame by frame DCME map connectivity oot £ Mot Detecte vpe = Teiee
bearch BC File Hap Tl DCHE Frame PlUpsPDn DCHME MFrame Pool Dos ESC
TH144 1 .226 22671872 B6-3B-94 15:59
2 Lifeansy e er ison,
- Performs Control Channel Error Correction Coding | 475136 03-28-06 12:36

28016 B6-12-87 19:11

- Utilities for search and analysis of anomalies
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DCME Functions

BC / IT Connectivity

cv c:\dcmetool\dcme.exe

* Analysis on the following types of BC’ s 64
kbps, 40 kbps, Bit Banks, Fax Banks, 4/3 bit

overload , 3/2 bit overload, and pre-assigned

CURRENT BC/IT CONNECTIVITY 8575868
BC IT BC IT T BC 1 BC
42 42 84 165
43 43 64 62 UV 85 106
44 44 65 7] 86 107
45 45 e % =gy < s
46 46 LEGEND For Column ’T
47 47
48 48
49 49
58 50
51 51
52 52
53
54
55
56
57?7
58
59
60
61

= =)
)

BC
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Transparent Channel

* Verification of connectivity and
Data Channel

VRN LAWN -

implementation delay

= Uoice Channel

« For each selected IT (overload or normal),
extraction of the ADPCM words (whether 2,
3 or 4 bit) and decoding to PCM for

= Fax Channel

Bit Bank

Unconnected

Uoice Channel in 4-Bit Mode
Uoice Channel in 3-Bit Mode
Uoice Channel in 2-Bit Mode
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comparison with the original PCM input
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DCME Functions

DCME Multiframe-by-Multiframe Analysis

* Analyze the bearer output of a DCME for

async words.

« Async words contains information about IT
circuit alarms, bearer backward alarms, DLC
support messages, and other maintenance

information.
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T4 Next/Previous

ey c:\dcmetool\dcmemf.exe 5

DCME MULTIFRAME-BY-MULTIFRAME ANALYSIS

Pool {1 or 2) =
File Size =
Current Location =
File Name =

File Pointer =

RESULTS

IT Circuit Alarms:

DCME Bearer Backward Alarm:
DLC Support Message:

Rx Bearer Channel Check:
BC: Decoder

Channel Check Alarm
Transmit Channel Check:

MFrame Pool
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DCME Functions

Facsimile Frame-by-Frame Analysis

ch c\dcmetool\faxframe.exe ' i

* Decodes Facsimile Control FACSIMILE FRAME-BY-FRAME ANALYSIS
Channel (FCC) and displays

Encoded FCC: 38BAFDBO File Pointer =
messages. Decoded FCC: 38BAF1 FileSize = 22671872
Error Status: 8 Errors Current Location = 32
_ Decimal FCC: 113 7?7 SF File Name = C:\DCMETOOL\TEST\TX144_1.226
« Displays raw fax bank data.
DISCONNECT BC=1 BC=1 IT = 1
_ o Decimal CC: 32 20 O 0O
« Displays facsimile data and 99111000 00111000
TR A 181118%’? 10111860
i i i o ax Banks Active = 1 111111 111111681
signaling bits for IT channels. FEC Indicator: OFF 19110060 10110060
_ o Fax Bank Status: Unknown
« Extraction of Facsimile data for IT = 1 %) =1 11111111 11111111
o ; 11111141 11111111
S - ool (1 or 2) =1 11111111 11111111
viewing of image. Assignable Bearers = 121 11111111 11111111
grﬁasségged gea;ﬁrfl . Fax F L h 32
° i i -Bit Mode: Enable ax Frame Lengt =
Extraction and processing of o o] araace ae EoDCRS
signaling data. Search File Banks 14 Frame PUp/PDn MF IT Init FBx Cap Est
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DCME Functions

Full Duplex Facsimile Protocol Analysis

* Decodes and displays FCC messages from 2

DCME’s (Tx and Rx) on a frame basis.

* Filtering of FCC messages on active or specific
IT s.

 Decodes T.30 HDLC frames.

oGL
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cv c:\decmetool\dualfax.exe

FULL DUPLEX

C:\DCMETOOLNTEST\FAXWEST .1

TIME

-876
-888

.980
.918
-912
-916
-926

-944

IT MESSAGE

7 SIGNALLING
13 SIGNALLING

19 SIGNALLING
24 IDLE
1? DISC_ACK
26 SIGNALLING
12 SIGNALLING

19 IDLE

Processing IT # ACTIVE
\lest/East IT Fast Forward Rewind

M.ID M.CONI

28
28

28
38
60
20
20

38

TIME
8.828

8.892
8.968

8.942
8.944
8.946
8.948
8.9508
8.960
8.968
8.978

4/PgDn/Home

IT
17?

20

11
15
28

FACSIMILE PROTOCOL ANALYSIS
C:\DCMETOOL\TEST\FAXEAST .1
M.ID M.CONT

MESSAGE
DISCONNECT

IDLE
IDLE

FAX_DATA
FAX_DATA
FAX_DATA
FAX_DATA
IDLE
FAX_DATA
SIGNALLING
IDLE

?

(al-al-al- AN ol ol al- o)

SF

30

Processing IT # ACTIVE

og File
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DCME Functions

Full Duplex Facsimile Protocol Analysis

with T30 Signaling

e\ c\demetool\dualt30.exe

FULL DUPLEX FACSIMILE PROTOCOL ANALYSIS w/T38 SIGNALLING
C:\DCMETOOLN\TEST\FARXWEST .1

C:\DCMETOOLNTEST\FAXEAST .1
M.ID

[IME 11

» Displays T30 signaling messages

9.058
exchanged between two DCMEs el
.064

9.066

» Gather Facsimile data for later viewing 3:333
2. 088

8.0894

8996

.298

9,100

9.104

a.106

6
Processing IT # ACTIVE

West/East

oGL
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MESSAGE

FAX_DATA
FAX_DATA
FAX_DATA
FAX_DATA
SIGNALLING
FAX_DATA
SIGNALLING
SIGNALLING
SIGNALLING
FAX_DATA
FAX_DATA
FAX_DATA
FAX_DATA
IDLE

oo O NOYNONONONOA Y

I IME
0.006
0.018
0.830
0.040

I1 MESSAGE M.ID M.CONI
7 SIGNALLING 6
13 SIGNALLING 6
19 SIGNALLING 6
24 SIGNALLING 6

Processing IT # ACTIVE
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DCME Functions

ADPCM Extraction & Conversion

2 Adpcm Extraction & Conversion
DCME Operations

o YT P R o Y e R e Y Y e e et MY Y NIV e

DCME Filename: |test3.e1 Browse... |

ADPCM Extraction File: IIMS.adp Browse... l
IT#: |45

v Limited Capture IZUUUUU
Extract I

« Supports voice file extraction from captured data

for later playback

« ADPCM encoded speech vary in word length (2-
bit, 3-bit, and 4-bit mode)

Input Filename: lit45<adp Browse...
« Audio playback of PCM for analysis il jmseom Browse.. |
——— Type of Conversion—— — Rate Conversion s
@ ADPCM (DCME File) —> PCM C bt
 ADPCM (16-bity —> PCM et Play PCM l
C -t
¢ PCM—> ADPCM (16-bif) Sl
@ DCME
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DCME Functions

Error Correction Utilities

cv c\dcmetool\utlpg.exe _

« Convenient tool for encoding and

FORWARD ERROR CORRECTION UTILITIES

1. Golay Encoder{(23,11)
2. Golay Decoder

error correction (FEC) codes used 3. BCH Encoder<31,21)
4. BCH Decoder

between two DCMEs. Enter Your Choice: _

decoding Golay and BCH forward

Press <Esc> To Exit

< GL 16
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DCME Functions

- Capture the output of the DCME for analysis using other programs.

DCME Bearer & Full Duplex Capture

DCME Analyzer Bearer Capture

Filename

Device Mo I Card 1

=100

C:hdermetoolytesthTEST 333.E1

Time-5lot Selections

Start

0 -

End

g] =]

ENE

™ Limited Capture

Size in Butes I

DCME Analyzer |

Captured Data Size: 524283 Bytes.

..................................

oGL
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DCME Full Duplex Capture

— File Capture Settings
Capture Directary

=Y demetoolhhes

Directony |

— DCME File #1

el

Bytes Captured: |245?5

— DCME File #2

i

Bytez Captured: IE#E?E

=

— Timeslot Capture _
> —‘ [ Default Eilenames

X

Cloze |

Capture I

Stop Capture

Fax Analyzer
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DCME Functions
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Real-time Bearer Analysis

Indicates synchronizing and bearer format

Gathers real-time statistics (every 1 second)

BC / IT connectivity maps

Real-time IT filtering of FCC messages

X
Realtime Bearer Analysis | IT Filtering | BC-IT Connectivity |
WEST EAST
Eearer Status: IInSyru:_: MoEn IInS_I,Inn:; MoEn
Control Channet |[DCMESYNC [DCMESYNC ~ Deme Status Logoing———
DCME Sync/LMW Emors: |'-.,.I',£:,1_|[) |"-.-".-ﬁ.LID ™ Enable
Golay Enors: [0 [
Fire-Azsigned Bearers: 1 {1 SURlIE a0 g 7R
Available Bearers: [120 [120 |
Active Bearers: |4 |E [atest Wpdate;
# of Voice Channels: |0 |0 |
# of Data Channels: [1 [
Twao-Bit Mode: [ENABLED |[ENABLED
# of Bit Banks: [ [0
Transparent Channels: [0 0
# of Fax Banks: [2 &
Facsimie Control Channel.  [vaLID [vaLID
BCH Errors: |0 E
Active Fax Channels: E [12
Missing Data Count: | 0
18
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