11 E1 DSO Analysis/Emulation over 0C-3/STM-1 OC-
12/STM-4 using GL'’s LightSpeed1000™

(Channelized and Unchannelized)
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Channelized 0C-3/12 STM-1/4

* DSO = Digital Signal 0 (64 Kbps)
> Carries digital traffic (including voice)
* T1=24DS0
* E1=32DSO0
e STM-1=84Tlor63E1l
* STM-4 =4 STM-1
» STM-4=336T1
> STM-4 =252 E1
e STM-4/0C-12 can support ~ 8000 data streams (voice calls)
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LightSpeed1000™ - Dual 0C-3/12, STM-1/4

(Channelized and Unchannelized)
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LightSpeed1000™ - Dual 0C-3/12, STM-1/4

(Channelized and Unchannelized)
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Channelized T1 E1 Emulation & Analysis

I Central Office 34, Central Office

Fiber Optic Lines .
R | 2 ] ."3}5; S
I .!.‘" weww wwew weww O ,’ .: ;::_::ﬂ" ‘7‘
& T g
8Octal T1E1 Cards.
CustomerSites | ' Nece SERiies

Solution 1 Solution 2
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Application #1: Abis Monitoring

STM-1

Channelized
LightSpeed1000™ Card

Location update

* SMS monitoring ' GSM
* Roaming : B e
* RF information relevant (i v, Ik 0 1
network optimization § i
: 1
— »
I
:
. @ »
2x84 T1s/2x 63 El1s
Y —
16 Kbps Signaling Channel
p— Sub-channels HR, FR, AMR,
O GL Voice Channels
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Application #2:
ATM to TDM in a 3G GSM Network
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! g -~ STM-1ATM _~ Central |
: I RAN I | FNC ‘ Office :

I I
: I STM-1 or I :
| [ E1 ATM IMA ) STM-1SDH | ! P |
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Application #3: SS/ Monitoring

ISDN
Switch

‘ FHig Channelized
SESSESSESEE LightSpeed1000™ Card

OC-3 STM-1 SS7 Analyzer / Probe
Q GL Signaling and Bearer Analysis
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Existing 2-Ports T1/E1 Analyzer

& E1 tProbe - Analyzer 18| x|
File Config Yiew Monitor IntrusiveTest  Special Applications  Window  Help

xII Port | Framing | Loopback | T ermination | Clock | Cross-port | | Set all cards as selected I
=1\ CCS5 & CRC Mo Loopback Terminate Internal Normal :
2 CCS & CRC Mo Loopback Terminate Internal Hormal | <- Double-click to change values

o= [Card 1 -
T1/E1 Alarms ;Il W
Reset | allports | #1 | #2 | - Tx [¥F In)
Sync Loss o o o Gain[dB]
HDB3 Yiolatian o v o 0.0de
Carrier Loss o L v & _
Frame Error o o [ TS -
Remaote ' o o |‘| = =
Distant MF ¥ v d \/ — |
AIS O e v :
I Insert —r/:
T1{E1 Statistics - I Signsling Bits
J [~ Speaker
Frequency {Hz) 2047999 2047999
Level (dBdsx) 0446 0385 - R NE‘D'Ut]dB_
BFY Errors 0 i ainld]
CRC Errors 0 0 0.0de
Frame Errors 1] u] + I -
Transmit Under Run a 1} 15 -
Receive Ower Run 0 a = -
——Fit/Frame Clack Slip==| [ = :
¥ Drop -
[~ Speaker
T1/E1 Alarms Logging ;Il Set 0-dB |
[~ alarm Logging I C\Pragram Files|GL Communications IncitProbe E1 Analyzer' WF imped. AMic—
=] -
Graph ;Il
online Graph I Offline Graph I m
[~ Enable Event Graph [ Enable
Start  Stop
T =
1 == K| ==
Ready [T1/E1 Svnc Info
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0C-3 STM-1T1 E1 Analyzer

e Supports All 2 x 63 E1 Ports and 2 x 84 T1 Ports per LightSpeed1000™ board

> 84 T1'sx 24
» 63 E1's x 30
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2016 Duplex Voice Channels
1890 Duplex Voice Channels

El - Analyzer M=
File Config Ve Monkor  InbrusheTest Specisl Applicsbions  ‘Window  Help
x| Paat Fiami L T eamimation Clock - | St ol s s pabchi I

1 CAS & C Mo Loophack ! e

2 CAS &k CRC Ho Loophack Teeminate -[:P' - Duonbob- £k 10 changs vabss

3 CAS & CRAC Hao Loophack Teeminale

4 CAS & CHC Ha Loophack, Tusmmnaln

] [CAS & CHI Ha Looplack I eamanal e

E A% & CAC Mo Loophack T eaminat e

Fl CAS & CAC Hao Lospback T eaminae

it CAS & CAC Ho Loophack T esminatie

] CAS & CRAC Ho Loopback Terminate

o CAS &k CRC Ho Loophack Teeminate

n CAS & CRC Ha Loophack T exminale

12 LAS & CHL Ha Loophack, Tusmmnals

13 [AS & CRC Ho Loophack T il i

14 CAS & CRAC Mo Loophack T eaminat e

15 CAS & CAC M Loopback Teiminate

16 CAS & CRC Hio Loophack Tesminate

17 rAS & CAC M | nnnhork Tremanaks j

TI1ET Alarms
w | #1212 #13] #14] 215 20
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Almost All Applications Supported
in 0C-3 / STM-1T1 E1 Analyzer
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Basic Applications

4 E1 SSTM1 - Analyzer

File Config WView | Monitor IntrusiveTest Spedal Applications  Window  Help

|| Port Fra Byte Values | T ermination | C
olj 4 cct  Binary Byte Values Terminate
2 cCt Signaling Bits Terminate
3 CC! power Level Terminate
4 cCcC! Terminate
DC Offset -
L] [ e Terminate
b ccC! requency Terminate
Fi CcC! . Terminate
Multiframes .
g CC! ) , Terminate
q e Real-time Multiframes Terminate
in rm ElData As Real-time Bitmap Tarminata
Timeslot Window
ASCII Timeslot Display Al
arms
Osdll
Reset R £3 | £3 | £4
Sync Loss Power Spectral 7 #
EDE_E' wflaﬁ"” Audio Monitoring 5 :
F?;;irﬁt:zf Active Voice Level o o
Remote L v d
Distant MF . - 4l W
AIS e 4 o o L o

] |

T1JE1 Statistics

FrequencyHz} | e— e e
Level (dBdsx) — | — ]
BPV Errors ] 0 ] i
CR.C Errors 0 0 0 |
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Basic Applications

4% E1 SSTM1 - Analyzer

File Config View Monitor | IntrusiveTest Spedal Applications Window Help

x||_Port | Framing BERT) l‘ninatiun | Clock
ol 1 CCS & CRC Enhianced BERT inate

2 CC5 & CRC AT BERT] inate

3 CCS & CRC . inate

4 CCS & CRC  Transmit Tone inate

5 CCS5 E CRC  Transmit Gaussian Moise inate

b CCS & CRC inate

7 CCS & CBC  Transmit Multiframe inate

8 CCS & CRC  Transmit Signaling Bits inate

9 CCS & CRC inate

Ain s L rer Fx-to-Tx Lngpbad; inaka
Reset | allPorts | =1 | =3 | 3 | 24 |
Sync Loss v d o o L L
HDEB3 Viclation v b b C v &
Carrier Loss v d o d L o W
Frame Error o 4 4 L L
Remote v d o o L L
Distant MF o d o o o e
AIS o b L L o
KN —
T1JE1 Statistics

Freguency (Hz) e e e e
Level (dBdsx) e e e e
BPY Errors 1] 1] 1] 0
CRC Errors 0 0 0 0
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Basic Applications

* Intrusive Test Applications * Monitoring Applications
» Transmit Tone > Monitor T1IE1 Lines
» Transmit Gaussian Noise > Display Byte
» Transmit Multiframes > Display Binary Bytes
» Transmit Signaling Bits > Signaling Bits
» Rx to Tx Loopback > Power Level
> DC Offset

> Frequency

> Multiframes

> Real-time Multiframes

> Real-time Bit Map

> Timeslot Window

> ASCII Timeslot Display

> Oscilloscope

> Power Spectral
©GL > Active Voice Level

Communications
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Special Applications

4] E1 SSTM1 - Analyzer

File Config Wiew Monitor IntrusiveTest | Spedal Applications Window Help

x||_Port | Framing [Py Protocol Analysis HOLC Analysis
ol 1 CCS & CRC Mo Log Protocol Emulation *  HOLC Playback
2 CCS & CRC Mo Loo, i : Protocol Identifier & Classifier
3 CCS & CRC Mo Luu: Windows Client Server (WCS) »
4 CCS & CRC Mo Loo; FRecord [ Playback File F  ISDM Analysis
L] CCS5 & CRC Mo Loo;  Dial Digits 3 557 Analysis
g Egg : EEE :.: tﬂﬂl Call Capture & Analysis »  GSM Analysis
o Lo )
8 CCS & CRC Mo Looy GPRS (Gb) Analysis
9 CCS & CRC No Lool  gchg Test Solutions 3 GPRS (IP Gxq) Analysis
in rrS & rer Mo | o MCEERT HDLE. TRAL R UMTS Analysis
AudioB ;g St’r, . ,  GR-303 Analysis
D;I"«':I: :ﬂ le, ipChar . ¥5.x Analysis
— CAS Analysis
Reset All Ports i i
58 I ar I 'u'mc.e Quality Ass.essment ATM Analysis
Sync Loss W % Multiplex/Demultiplex : vsi
HDER3 Violation o e — — = Frame Relay Analysis
Carrier Loss o o o o 4  PPP Analysiz
Frame Errar W W o L L .
Remate o o o o o  TRAU Analysis
Distant MF o o o o %  Trau Traffic Playback
AIS o d o e o %  Trau Toolbox
ll—l Lucent
T1/E1 Statistics COMA 2000
Ffeq?‘?;'fj {T}' """""""" SA Bits HDLC Analysis
Level (dBdsx :
BPYV Errors SA Bits HDLF: Flayback
CRC Errors S5M Analysis

Frame Errors
Transmit Under Run
Receive Over Run

==Fit/Frame Clodk Slip=-]

551 Signaling Analysis
Signaling Bits Transitions

Con

L’
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Special Applications

¢ E1 SSTM1 - Analyzer

File Config View Monitor IntrusiveTest | Spedal Applications Window Help

x||_Port | Framing | Loopba  Protocol Analysis ¥ rlnck 1
allq CCS & CRC No Loo Protocol Emulation MAPS - ISDM
2 CCS & CRC Mo Loo ) ; MAPS - 557
3 CCS&#CRC Mo Loo :"”“:j;"i;t z‘::_’fr (wes) : MAPS - S57/ISUP Conformance Scripts
4 CCS & CRC No Loojuiit i mtet e MAPS GSM Abis Interface Emulator
LT CCS5 & CRC Mo Loo;  Dial Digits r
[ CCS & CRC Mo Loo . MAPS G5M A Interface Emulator
| Call Capture & Analysis »
7 CCS & CRC Ho Loo MAPS - MAP Emulator
g CCS & CRC Mo Loo MAPS - MLPPP Conformance
3 CCS & CRC NoLool  Echo Test Solutions b MAPS - CAS Emulator
n ™™ MCBERT, HDLC, TRAU ¥ MAPS - CAS CLI Server
AudioBridge, StripChart » MAPS - CAP Emulator
DCME Analyzer b MAPS - FXOFRS Emulatar
Resat I Al Ports I ) i MAPS - INAP Emulator
se ar Voice Quality Assessment MAPS - IUP Emulatar
Sync Loss S %  Multiplex/Demultiplex
HDB3 Violation 4 v v ¥ MLPPP Emulator
Carrier Loss o’ o o o o
CAS Emulator
Frame Error o L W W L
Remote o o v v &  1SDN Emulator
Distant MF v L d W W 4 551 Dialer
AIS b4 . o e %  MFR Emulator
4 I I IMA Emulator
= g
T1/E1 Statistics
J R I ET
Frequency(Hz) | e e e e
Level (dBdsx)
BPV Errors
CRC Errars

Frame Errors
Transmit Under Run
Receive Over Run

==RBit/Frame Clock Slip==]

Bytes Tranzmitted: 711171 [E7%

17



Special Applications

Capture / Transmit Dialled Digits
Record / Playback

» Playback from File, Record to File
» Record from Multiple Cards

» Automated Record / Playback

» Automated Continuous Capture
Call Capture & Analysis

» Call Capture and Analysis

» Multiple Call Capture and Analysis
» Call Data Records

» Voice Band Analyzer

» View PCM Files (Adobe Audition / Goldwave)
Signaling Transitions Recording

e
i Y
.
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Special Applications...

* Protocol Analysis

» HDLC, ISDN, SS7, Frame Relay, GR-303, ATM, GSM, MLPPP, TRAU,
GPRS, CDMA, V5.x, CAS, UMTS, E1 Maintenance Data Link, T1
Facility Data Link, SS1, DCME

* Protocol Emulation
> ISDN, ISUP, MAP, CAS,
» GSM , HDLC, TRAU, SS1

» Multilink Frame Relay, Multi-link PPP, ATM IMA

—
oGaL
o
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Special Applications...

* Windows Client / Server Modules

> File based Record / Playback
» Transmit / Detect digits

» Channel Associated Signaling (CAS)
Simulation

» FAX Simulation

» DSP Functionality

» Dynamic DSP Capability

» ISDN Emulation

» Multi-Channel HDLC Emulation and Analysis

» File based HDLC Record / Playback &
Remote Record / Playback

» File based High Throughput HDLC Record /
Playback

» PPP, MLPPP, & Multi-Channel (MC)
Emulation and Analysis

P
« )
-

Communications

* Windows Client / Server Modules...

> File based TRAU Record / Playback

> Multi-Channel TRAU Tx / Rx Emulation and
Analysis

> File based HDLC Record / Playback over SA-
bits

> File based Record / Playback over FDL

> Multi-link Frame Relay Emulation

> Inverse Multiplexing for ATM Emulation

> Multi-Channel BER Testing

> T1E1 Traffic Classifier

» SS7 Decode Agent

> ISDN Decode Agent

» SS1 Protocol Emulation

20



Byte Hex & Byte Binary Values

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

4 Display Byte

ICard #60 'l

|T5|]|| 40 |TSB|| D5 ||T51ﬁ|| 99 || 15 24| D5
(Ts1]os |[Tse] ps |[TS17] D5 |[TS25] DS Displays the data values for each time slot in binary
|T52|| D5 |TS1I]|| D5 ||T51EI|| D5 || 7526 DS

data format

4 pisplay Binary Byte

| | |
| | |
| | |
| 183 | D5 |[1s11] D5 |[1519] D5 ||1827| D5 |
| | |
| | |
| | |
| | |

| 184 | D5 |[1512] D5 |[1520| D5 |[1828] D5
| 185 | D5 |[1513] D5 |[1521| D5 |[1520] D5 [cardn -]
[756 [o5 |[15 14| D5 |[Ts22] o5 |[7s 30] D5 750 Jroonto cord 8120 hipr01 |[75 76 Joooutont | [75 24 11010101
|77 ] b5 |[1515] D5 |[7523] D5 |[75 31 D5 151 110101 Eardmzz 10101 |(715 17[11010101 |[15 25 [11010101
152 [110101 c::g ﬂgi 10101 |{ 75 1811010101 |[TS 26 11010101
Byte Value 153 110101 E::g Egg = 1519 11010101 |75 27 [11010101

TS5 ||11u1u1u1 ||T513||11I]1I]1I]1 TS 21 ||11u1u1u1 TS 29 ||11u1u1u1
TS 6 ||11u1u1u1 ||T514||11u1u1u1 T522||11I]1I]1I]1 TS3I]||11I]1I]1I]1
TS 7 ||11u1u1u1 ||T515||11I]1I]1I]1 TS 23 ||11u1u1u1 TS 31 ||11u1u1u1

| |
| |
| |
| |
TS 4 ||11n1u1 [ 5 121010101 ||T52I]||11I]1I]1I]1 ||T523||11I]1I]1I]1
| |
| |
| |

Binary Byte Value
OGL 21

Communications



oGL

Communications

Elgnallng Bits

Card #92
| T80 | — ||TSB||1I]I]1||TS1E||— |[ 75 24 1001 |
| 751 [1001][ 759 [1001 | {7517 | 1001] |75 25] 1001 |
| 152 | 1001 |[75 0] oooo | |75 18 | 1001 || T8 26 | 1001 |
| 153 1001 |[75 11 ] 1001 |15 191001 || 78 27 | 1001 |
| 154 1001 |[75 12] 1001 |75 20 [ 1001 || 15 28 | 1001 |
| 155 1001 |[75 131001 |15 21 [ 1001 || 1529 | 1001 |
| 156 1001 |[75 1a] 1001|715 22 [ 1001 || 15 30 | 1001 |
| 187 [ 1001 (TS 15] 1001 | {75 23 | 1001|7531 ] 1001 ]

Slgnallng Bits, Power Level DC Offset, Frequency

& DC Dffset (m¥)

Card #94
|80 o |[1se]| 5 [[1si6] a4 |[1524] 0 |
|81 | 6 [[1sa] 2]jusi7] o [[1525] -0 |
| 182 | 19||T51u|| 12 |[[1818] 0 |[[1526] -0 |
|83 | 1 [{msu] 1 |jrsie| o [[1827] -0 |
| 184 6 |[1812] 3 |[1s20| -0 |[[18528) -0 |
| 185 | 12 |[isia] s |fs2i| 0 [[1529] 0 |
| 186 | 13 |[1s14] 2a 1522 0 [[1530] -0 |
|87 | 4 |[1sis] e |[1s2a] 0 [[18531] -0 |

Puwer {dBm)

ICard #98 |

150 |-15.3|[Card #98  al/5 16| -12.0 | {15 24 |IDLE |
Card #99

[ 751 ] 56 ||Card #mu 15 17 IDLE | [75 25IDLE |

[152 ] 57 | . muz 15 16 IDLE | [75 26 JIDLE |

m- Card #103 IS 19]IDLE | [7S 27 JIDLE |

[T8a |56 |lCard #1041 =FSo0 ioLE | [T5 26 |iDLE |
| 165 | 5.9 |[1513] 5.6 |[15 21 [IDLE | |15 29 IDLE |
| 156 | 6.0 |[1S14] -5.8 | |15 22 IDLE | |75 30 [IDLE |
| 187 | 5.7 |[1515] -6 || 15 23 IDLE | |75 31 [IDLE |

41 Frequency {Hz)

ICard #1120 v|

............ ST | [
Card 4122 Isi7[o  ][1s25]o
i e A s o [
Card #125 isia]o |[1s27]o
[ 754 [12s50]lCard #8128 ___=Feo0o |[1526]0

|T55||1252||T513||1252||T521||I] ||T529||I]
|TSE||12?3||T514||1254||T522||I] ||TS3I]||I]
|TS?||1315||TS15||1252||T523||I] ||TS31||I]

22



Oscilloscope & Spectral Display

Dscilloscope Display

£ Spectral Dizplay

S = Cresr =] [Dotons| @

g
E

0 0.006 0.013 0.014 0.025 1500 2000 2500
Seconds

Frequencay (Hz)

Oscilloscope Display Spectral Display

* Oscilloscope - Displays received data in real-time graphically as a function of time

e Spectral Display - Data received is displayed as a function of frequency

oaGL

Communications
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Monitoring Features...

Multi-Channel Audio Monitor

(Listen to Audio from any of thousands of channels)

Real-time Multi-Channel Audio Bridge x|
File Help
|
=)=l
Sound Device Channel Achion Codec Audio Mode | Port Tirneszlot sC Start Config
Realtek HD Audio input L DROF G.726 40 Kbps  Steren 1 1 1-5 Start Canfig
R DROF [z Stereo 1 1 Start Config
L IMSERT G726 40 Kbps  Stereo i 1 1-5 Start Corfig
R INSERT ~ Ulaw Stereo 2 1 Stat |  Config |

Statal | Stopal |

* Provides a bridge between T1/E1 timeslots and single or multichannel sound card(s)

* Allows users to insert speech onto T1/E1 timeslots using the PC microphone and listen to speech on T1/E1
timeslots using PC speakers or Headphones

oGL

Communications



Monitoring Features...

Active Voice Level

ﬁ GL ITU-T P.56 Active Yoice Level Measurement

* Obtain and analyze the source signal in

Ts | awl | Actz | Moize | Max | Min | [LinelnData
real-time from T1E1 timeslots R e i IR R [ ookt Card [Card #37 ~]
2 556 93986 -inf 4032 -4032 e
) . 3 563 9986 -inf 4032 4032 Imeslate
* Process signal data captured to files as an 4 EE7 | 9987 inf | 4032 4032 N OeE
5 . . . . . —
] £ al al ol bzl =] ] s
offline Process ; 16 17| el a2 | 22 23
g e i (Neiz (S (Beizl ez et (e
11 Select All Clear &l |
13
15 — File Data
e T E | Geect | Birase |
18 |
o1 umbern of charnels |1 _I;
22 [Data Format -
=10 S A R R | -
24 > |
1| | b
; Power Unitz Amplitude U nits
Logging... Reszet Save... ) Run
Iu:IEm j IEDunts j

OGL -

Communications




Ple557 Protocol Analysis 557 ITU

T1 E1 SST7 Analyzer

File Wiew Capture Statistics

Database Call Detail Records

Configure  Help

|| H S| Awwa] =e we ] FE S0 |_GoTo |
Dev TSlot SubCh Framet ME [Relat] Len Errar DPC aprC Service Indicator ﬂ
MTP2 MTP2
- T I - ' O ¥ I O
U 110 17 00:00:... 183 111 222
\/1 110 18 00:00:... m 222 111
L 110 19 00:00.. 102 111 2.2.2
U 110 20 00:00:... 116 222 1141
N 110 2 0000 102 111 222 e ——
\/’.1 110 22 00:00.... 115 111 222 File View Capture GStatistics Database Call Detail Records Configure Help
Cardl TimeSlots=1-10 Frame=16 at 00-00 00 024550 O Ten=108 5| %[5 =52 [0 | Golo |
HDLC Frame Data + FCS Emor DPC Message Type Service Indicator
============ NTP2 Layer ============ = ISUP MTP3
0000 BSH = .0000101 (5) - N I T O - N 735 ISDH User Part
oooo EIE =1....... (1) 2 23 1 00:0C.. 14 348 Release Complete 555 I1SDM User Part
ool FSH = 0000110 (&) | 23 ERR I 13 555 Elocking 345 I1SDM User Part
gonol FIE =1 .. ... . 2 23 3 00:00: 13 346 Blocking acknowledgement 555 ISOM User Part
noo? LI = _.111111 HSU Format A1 23 4 00:00... 13 555 Unblocking 348 ISDM User Part
============ MTP3 Layer ============ = 2 23 5 00:00 13 348 Unblocking acknowledgement EES ISDM User Part
0003 Service Indicator = .. ..0011 SCCP \,r"l 23 6B 000 38 h55 Initial address 346 ISDM User Part
= -I- - — . - — o — . e 2 2 23 7 oo0m 16 348 Address complete 555 ISDM User Part
g 2 23 g o0l 14 348 Anzswer 555 ISDM User Part
Hexz [Dunp of the Frame Data | 23 ERRUIEI] 18 555 Release 346 ISOM User Part
; ' ; ; ; ; ; W2 23 10 0001 14 348 Fielease Complete 555 I1SOM User Part
a5 8¢ 3F B3 12 S0 02 12 09 00 03 OE 19 OFE 92 Q7 117 P L2 23 11 00:05; 38 346 Initial address 555 ISDM User Part
aF 12 04 19 79 88 59 47 15 OB 92 06 3F 12 04 19 7 d B 7 Cardl TimeSlot=23 Frame=0 at 00:00:00.000000 OK Len=13
69 46 53 89 11 44 62 42 48 04 00 00 00 06 6B 1A iFSI DbEH k e D P2 Layer eemmmemnees 3
28 18 06 07 00 11 85 05 01 01 01 AD OD &0 OB Al { 1 T 0000 BSH = 000000t (13
09 0s 07 04 00 00 01 00 13 02 eC 1E A1 1C 02 01 1 ooon BIE =1 S (1)
P S - 000l FSN = 0000010 (2)
Running, Utilization 50,58% |C:hTemp. Hdl |Captured 20 040 frame: 0001 FIB =1 Lo (L
nooz LI = 001000 MSU Format
============ NTP3 Laysr ============ =
0003 Service Indicator = 0101 ISDH User Part
0003 Priority Code = 00, ... Priority Code O
0003 Sub-service field = 10...... Hational Hetwork
ooo4 DPC = 5.5.5(00101101 101000}
0ons OPC = 3.4 6010, ... ooooinol . niinoy
0007 Signalling Link Code = oool (1
===c======== TSP Tawer ============ =
4] |
Hex Dump of the Frame Data
81 82 08 B85 2D A8 09 16 01 00 12 ES 4D 1 1= )i

oGL

Communications

Offdine Viewing

|c:\Program Files\GL Communications Inci5tm 1 T1 Analyzer\SS7AITUY |19 Frames

26



11 ET HDLC Analyzer

2]

BAeHDLC Protocol Analysis LAPD M=l E3

File View Capture Statistics Database Configure Help

ﬁ-lil ‘I gl@| &mma =] W] F( %] o0 [T ] come |

TSlot SubCh Framett TIME [Relative] Len Emrar C/R CH

LAPD LAPD

L 15 12 00:00:00.0171350 B Rezponze(lJzer], Command[Metwark] Supervizony

L 15 13 (000 00, 07 4000 g ResponzelUzer]. Command(Metwark] Superyizon

1 15 14 00:00:00.01 6650 1A Responze(lJzer], Eommand[Netwnrk] Infarmation

L 15 15 00:00:00.019425 g ;_,fHDchmtomlA"awﬂs T B .

\j('l 15 16 00:00: 00 022075 11 File View Capture Statistics Database Configure Help

L 15 17 (00:00; 00024850 g

e -

l

Cardl TimeSlots=1-5 Frame=12 at 00:00:00.011350 COK Len=&
HDLC Frame Data + FCS
============ LAPD Layer ====s======== =
ooon CoR = L. 1. Response(User).
oooo SAPI = gooooa. . (03
nool TEI = DDDDDDD. (0}
gooz Ctl = . 01 Supervi=ory
0002 Superwvizory Function = .go. . ER
non3 PoF = . 0 {0
noo3 HiR) = pgoooool. (1)
<] |
Hex Dump of the Frame Data
02 01 01 02 BE A5 B

Running. Utilization §,02%:

[y Temp.Hdl

[Captured 27 239

oGL
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il 110 311630

/10 110 311631 39
! 110 311632 33
LS8 110 311633 39
i 110 311634 33
LB 110 311635 99
LB 110 311636 99
L4 110 1637 99
L3 110 11638 99
W2 110 311633 99

CommandUser), A... Infurmalwun

Command[User). A...  Information 84 84
Command[User). A...  Information B4 B4
Command[User). A...  Information B4 B4
Command[User). A...  Information B4 B4
Command(User]. A...  Information G4 G4
Command(User]. A...  Information G4 G4
Command(User]. A...  Information G4 G4
Command(User], R...  Information 1 G4
Command(User], R...  Information G4 G4

HDLC Frame Data + FCS
============ LAPD Layer ============

oooo CoR

ooon SAPT

0ool TEL

oooz Ctl

0002 HiS)

ooo3 B

0003 HiR}

4]

100000.. (32}
1000000, (64)

Cardl? TimeSlots=1-10 Frame=311629 at 00:00:07 138637 OK Len=99

0. Command{U=zer), Response({Hstwork)

0 Information

1000000, (64)

00y
1000000, (64)

Hex Dump of the Frame Data

Stopped

|C \Temp.Hdl

[tdle. 311 640 frames
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ISDN Protocol Analy:

X

T1 ETISDN Analyzer

File Wiew Capture Statistics [Catabase Call Detail Records Configure  Help

=] 3

el V0 2S| &wlua

o W ow® ook p ] 6o

TSlot SubCh Frame# TIME [Relative] Len Errar Dew C/R difier Func HIR] H[5] ﬂ
LAPD LaPD LAPD
O S T Cormandlier j I A — —
16 5543 00:07:05.450000 5 2 CommandUzer). ResponseMetwork) Supervizary 0
16 Ahd4 00:01:05.453250 5 Responze(User]. Command(Metwork] Supervizary 0
16 RR45 00:01:05.453250 53 2 Response[Uszer], Command[Met L1} =
=10] =
16 5546 00:01:05.506500 3 1 Command[User]. Response(Me Fle View Capture Statistcs Database Call Detail Records Configure  Help
16 RRdy 00:01: 05508500 g 2 CommandUser). Response(Me | || B o = BN _§,|‘ﬁ|¥| 7_'2|z£|;u o ] _GeTo |
16 5548 00:01:05.519750 58 1 CommandUser]. Response(Me| o [ TS B e == o el TR 2
16 BR49 00:01:05.515750 58 2 CommandUzer). ResponseMe T T I e
1E E550 00:01-05.529500 I3 1 CommandUser], Response(Me |- 1 2 523 0000 11 Infarmation SUSPEND ACKNOWLEDGE 0 ]
1 2 530 0000 15 Infarmation NOTIFY 0 ]
16 L] 00:01:06.533500 B 2 CommandUser], ResponzeMe| 4 23 531 o000, B Supervisory 0 ]
« | 1 2 532 000 B Supervisory 0 ]
1 2 533 0000 14 Infarmation RESUME 0 ]
: 1 2 534 0000 B Supervisory 0 ]
Cardl TimeSlot=16 Fram=e=5542 at 00:01:05 4830000 OK Len=6 | E 95 oo 5 Infarmation FESUME ACKNOWLEDGE 0 o
HDILC Frame Data + FCS 1 23 3% 0000 15 Infarmation NOTIFY 0 0
= LAPD Layer - 1 2 537 0000 B Supervisory 0 ]
_ 1 2 938 0000 5 Supervisory 0 0
nooon coR = 0. Command(User). Respon: 2 939 0000 5 Infarmation DISCONNECT 0 i
nooo SAPI = Qooooo. . [0} 1 k& 340 00.00. H Supervisoy 0 0
nooil TEI = 0000000, (add 1 2 541 0000, 5 Infarmation RELEASE 0 0 —
) 1 2 542 0000 5 Supervisory 0 i =l
ooz cCtl = .. 01 Supervisory
) ) Cordl TimeSlot-23 Frame-928 at 00 00.12.430125 OF Len-t
0002 Superviszory Function = ....00.. ER HDLC Frame Data + FCS
= == == LAPD Layer = =
EDEE P/E ,;,;r'“;,;,;,;l (E) 0000 ooR = ......0. Command({User), Response(Network)
‘ri I 0000 SAPT = 000000 (o)
0001 TEI = 0000000, (0)
nn0z cel - 01 Supsrwisory
Hex Dump of the Frame Data 0002 Supsrvisory Function = .00.. ER
. ) | ) ) ) ) ) 0003 BAF = anm
+ + + + + + + + 0002 H(R) = 0000100, (4)
0o o1 01 01 53 AE =
Running. Utilization 4, 72%: |C:'|,Temp.Hd| |Ca|:|tur| | »
4 »
[Hex Dunp of the Frame Data
00 01 01 08 92 33 ‘3
Call 1D Call S(atusl Calling Murm Called Num Call Start Date & Time Call Duration Release Complete Cause | Devibo | TS' CR\/' &
ED completed  BESE7B2101  7BASE12901  2014-06-1119.4412.028250 000000444250 Mormal call clearing 123 1
completed  BEGE7B2101  7BASE12901  2014-06-11 194412790750 000000444375 Mormal call clearing 123
completed  BEGE7B2101  7BASE12901  2014-06-11 194413553376 000000444250 Mormal call clearing 123 1
completed  BEGE7B2101  7BASE12901  2014-06-11 194414315876 D0.00:00.444250 Mormal call clearing 123 1
completed  BEGE782101  7BASE12901  2014-06-11 194416070376 D0.00:00.444375 Mormal call clearing 123 1
completed  BEGE7B2101  7BASE12901  2014-06-1119.4416.841000  D0.00:00.444250 Mormal call clearing 123 1
completed  BEGE7B2101  7BASE12901  2014-06-11 19.44:16.603500 000000444375 Mormal call clearing 123 1
completed  BEGE7B2101  7BASE12901  2014-06-1119.44:17.366000  D0.00:00.444375 Mormal call clearing 123 1
completed  BEGE7B2101  7BASE12901  2014-06-1119.44:18.120625 000000444250 Mormal call clearing 123 1
romnleter] ARRR7TARZ1NT FRARA1ZENT 2N14-NR-11 194418 RY9117R NN0nn 444375 Mnrrmal rall clrarinr 1 23 1 LI
[c:\Temp.Hd [zdle. 960 frames [ 4
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Ports and Timeslots Selection

EN Protocol Capture Configuration

Save Load Default

I[=] E3

Capture File Options

n‘j Card & Stream Selection

';a; Capture Filker
Gui & Protocol Options

FY

PORT ACTIONS | P... [00 [0.]0.[0.[ 000 ]o]o]o[t.[1 [t ] [1.[16 [1]1]1]2[2]2[2]2]2]2

.
|

L= e = T S B R R

—
o

—_
—

—_
ra

R e N N LN
2K (KKK XXX
== [ [ [ [ e [ e e e e e

1| B | | [ | | | 58 | (8 | [ | O | 5 | & | [y

—Daka Transmission Rate
— Single Channel

" 64 kbps
56 kbps

—Hvoer-Channel
{* Mxtd kbps

£ NxS56 kbps (hits 1-7)
" Mx56 Kbps (Bits 2-8)

Multiple Hyper-Channels
128, 192, ... kbps

! =~

&
16
24
32
{40
{43
" 56

—Subchannels 8-56 kbps —

=0 bits —

-

L B B G

— I

Al

IMene

— &l Part Settings
HOLC FCS
* 16 bits

32 bits
" Mone

Interface
% User

™ Mebwork

[~ Bit Inversion 1<-=0

|_ Ocket Bik Reversion

{ MSB < L5E )

Paste opetations apply bojthe
cliphoard contents created by

—Row (Paort) Select, Clear, Paste Oper

clicking am & raw " (cops ) buthon

Fior the part which timeslat

selection s served as the source

Fior paste,

"Paste Clipboard ko Port Lisk

r
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How Does it Work?
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Channelized SONET SDH Testing

Working Principle...

Software that transmits/receives SONET/SDH

on one side and unframed T1/E1 on the other Software that transmits/receives many unframed

T1/E1s (28 T1s to 336 T1s) on one side and
channelized DSOs per T1/E1 on the other side, and

side, and internally multiplexes/de-multiplexes
many T1 E1 streams into SONET/SDH frames.
internally performs frame synchronization.

O »

0C-12/STM-4 or OC-3/STM-1

PC Software

UDP Formatted mSSTM-l T1E1 Analyzer
Packet Interface (Software Only)

Channelized —

Tx/Rx Server

84x2=168Tls
63 x2=126 Els

Emulation and Analysis

Unchannelized —

84 Tls —> 84 x24=2016 TSs
63Els —» 63 x30=1890TSs

oaGL
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T1 ET within SONET SDH Testing

Demultiplexing:

* Received OC-3/STM-1 frame mapping is identified and processed to T1E1
channels accordingly

* Multiple OC-3/STM-1 ports are supported

* Supports all 84 T1 and 63 E1 ports, or user-defined T1/E1 channels only for
extraction

Multiplexing:

e Supports multiplexing multiple T1 or E1 channels to a single channelized OC-
3/STM-1 line

* User configurable OC-3/STM-1mapping — allows user-defined T1 and E1
channels to multiplex. The channel numbering is same as in demultiplexer

* User configurable idle code to fill the channels when the user added channels
do not have data to multiplex.

* Unused channels will be treated as unequipped.

e
i Y
.
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T1 ET within SONET SDH Testing ...

* Allows to configure the number of T1 E1 channels to be Multiplexed/Demultiplexed to / from OC-3 / STM-1

* Allows direct access to anything and everything on SONET / SDH — Framing and Payload, including structured

traffic (T1, E1, STS-1, DS3 etc) or unstructured traffic (ATM, PoS, etc).
* Supports all "basic applications" and "special applications” for T1 or E1 demultiplexed channels

* Comprehensive analysis / emulation of voice, data, fax, protocol, analog, and digital signals, including echo

and voice guality testing
* Supports BERT, and Capture and Playback applications

* Supports Protocol Analysis of structured protocols — HDLC, ISDN, CAS, and more.

& GL 33
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Raw SONET SDH Analyzer

0C-3 / STM-1 Channelized Analyzer

0C-3/5TM-1 RAW Analyzer M=l E3

-File Config Monitor  Applications  Help

R Signal Loopback: Scrambling Clock Source Mode Selection Fort Selection

ITElminale jl Mone ;I Scrambled j I Internal j I RAW j IF‘nlt 1 j

Terminate j None * || Scrambled j Internal j RAW

T Port m dPort Iﬂ
—alams———————————— —alams————————————
& 0oF & 0oF
& L0s & L0s
—Errars — Enars
00FCot [ O 00F Count 0
Underruns o Underruns 1]
0OF. Tx Frames 0 OF. Tx Frames 1]
0K R Frames 0 OF. R« Frames 1]

©GL L
For Help, press F1 l_ hLIR ,,.‘j
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Raw SONET SDH Analyzer

STM-1 T1/E1 Server Settings

===== Transmit Info ===== ===== Receive Inf0 ===== 8
UDP remote port 20002
B = = = UDP local port 20001
UDP local port 20001 UDP remote port 20002 T Event Nisae SSTM1 E1 TX EVENT
Tx Event Name SSTM1_E1_TX_EVENT STM1 Payload E1_VC3 Shared Memory Name LS1 000' Sh;EM-
Shared Memory Name LS1000_SMEM Sonet Ports 1-2 | g =
STM1 Payload E1_VC3 | T1JE1 Channels 1-63 0C3 Ports 12
onet Ports 12 3 STM1 Channels 1-63
T1J/E1 Channels 1-63 =) VC Mapping E1 VC3
B DTE packets 0 =
DMA TxBuf used Kb 0 INTF packets 0
Min DMA TxBuf Kb 4 294 967 Error INTF packets 0
=) Packets/Sec 0
=) B8
DTE Packets 0 STM1 frames 0
INTF packets 0 High-order ¥C 0
Error INTF packets 0 =
L Packets/Sec 0 _'J _____STM1 Multiframes 0 ,:.I
UDP remote port
UDP remote port of STM T1/E1 Analyzer to send received STM1 Y
T1/E1 multiframes to. Z
stat | top | Reset Counters | Bt |

* The STM1 T1/E1 Server application in the OC-3/STM-1 Channelized Analyzer allows to configure the number
of T1 E1 channels to be multiplexed or demultiplexed.

O GL 35
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Channelized SONET SDH Testing

VC Mapping and Channel Numbering Scheme

Bulk Filled

.
L

STM-0 Add/Drop ]

Bulk Filled

T3 Add/Drop

T3 Internal

SDH SIGNAL MAPPINGS

TU-12 ]—[vc-uH E1 E1 Add/Drop

El Internal

TU-11 HVC—ll]—[ Tl T1 Add/Drop

T1 Internal

VC = Virtual Container

TU — Tributary Unit

TUG — Tributary Unit Group

AU — Administrative Unit

STM — Synchronous Transport Module

* The paths colored in green are currently supported on the GL's LightSpeed1000™ hardware

o GL
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Channelized SONET SDH Testing

Supported T1 and E1 Mappings within SDH

E1 VC3 (Mapping path E1 = STM-4 > STM-1 SAUG-1 > AU-3 > VC-3 > TUG-2 > TU-12>E1)

E1 VC4 (Mapping path E1 = STM-4 = STM-1 2AUG-1 - AU-4 > VC-4 - TUG-3 = TUG-2->TU-12- E1)

T1 VC3 (Mapping path T1 = STM-4 > STM-1 2 AUG-1 = AU-3 > VC-3 > TUG-2 > TU-11-> T1)

T1 VC4 (Mapping path T1 = STM-4 > STM-1 = AUG-1 = AU-4 - VC-4 - TUG-3 = TUG-2->TU-11-> T1)

oaL 37



Channelized Protocol Analysis

11 and E1 Channel Numbers within 0C-3

TulL

Channel | WC3f | TUMGE

&7

7l

il

Ohannel | WE3f | TUGE

Humber | TWG3

Crannel woay a2 | Twill

1y

i

38
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Channelized Protocol Analysis

11 and E1 Channel Numbers within STM-1

Mwmber | TUGE

Chanmel | WC3F | TUGE | TU12

5l
53

55

57

59

Channel | WC3 | TUGZ | Tw12

Humber | TUGE

11

13

15

7

3l
iz
33

a7

4l

a2

TuL

plicr

Channal | VC3/
Mumber | TUGE

11

1%

ir

1
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Thank you
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