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TDM, Wireless, and VolP Protocol Analysis

« GL Communications provides a host of protocol analyzers for testing a variety of protocols
« Analysis may be done both in real-time and offline
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Types of Testing
Intrusive and Non-Intrusive

Intrusive Testing
« Example Applications:

» BER Testing, Transmit Tone, Gaussian Noise, Transmit
Multi frames, Signaling Bits, Error Insertion, Delay
Measurement, Protocol Emulation
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Types of Testing
Intrusive and Non-Intrusive

Non-Intrusive Monitoring

« Example Applications:
TCP/IP

» Capture and Dialed digits, Call Capture and Analysis,
Automated record playback, Playback from file, Protocol

Analysis, and many more
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Overview TRAU in Cellular Network
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 TRAU (Transcoder/Rate Adaptor Unit) placed between the BTS and BSC/MSC perform

compression/decompression of speech channels within the radio cellular network

 TRAU carries speech, data, O&M frames at Full Rate (16Kbps) or Half Rate (8kbps), and control information in a
GSM network

« TRAU may be positioned at BTS site, the MSC site , or at the BSC site of BSS

oaL

Communications



oaL

Communications

Elements

Mobile Station (MS): The MS is the physical equipment used by a subscriber, most often a normal hand-held

cellular telephone

Base Transceiver Station (BTS): A GSM network element that provides radio interface of the network. The BTS
comprises the radio transmission and reception devices and manages the signal processing related to the air

interface

Base Station Controller (BSC): A GSM network element that handles radio resource control. The BSC manages the

radio interface, mainly through the allocation, release, handover and power control of radio channels

Mobile Services Switching Center (MSC): Many BSCs are connected to the MSC via the A-interface. The MSC is

very similar to a regular digital telephone exchange and is accessed by external networks



TRAU Emulation and Analysis

| GU’s TRAU Analyzer

GL’s TRAU Emulator

BTS — Base Transceiver Station
BSC — Base Station Controller
MSC — Mobile Switching Center
TRAU - Transcoder and Rate
Adapter Unit
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GL Communications supports the following types of TRAU based applications for emulation and analysis of GSM

network :

TRAU ToolBox™: Allows to create, monitor, and terminate multiple TRAU / GSM traffic (TRAU sessions)

TRAU Traffic Playback : Allows to playback the recorded TRAU file(s) on selected channels

Automated TRAU Emulation & Analysis (using client-server)

> File based Record/Playback is a command line-based client application that allows Capture / Playback of

TRAU traffic

» WCS TRAU Tx/Rx Test is a GUI based as well as command line-based client application that can
simulateTRAU / CCU (BTS or BSC end) on GL's T1 E1 cards

TRAU Real-time and Offline Analyzer

» TRAU Analyzer is used to non-intrusively monitor TRAU frames at the Abis interface (between the BTS (CCU)
and the TRAU node at BSC / MSC)
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Key Features

Ideal tool to test network elements at A-bis and A-ter interface

Can be used to test the backhaul network

Create, monitor, and terminate multiple TRAU / GSM traffic (TRAU sessions)

Generate and analyze different kinds of audio / voice / digits on GSM call with various codecs
Time Alignment - delay or advance the TRAU frames

Other features allow the user to generate and analyze test tones, in-band signaling tones such as DTMF, MF, R2,

playback and record voice files
Capability to apply DTX to EFR and AMR codec

Idle speech frames can be generated in case of GSM and EFR downlink codec if there is no speech frames to

transmit
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« Supports multiple sessions of Uplink or downlink in 8/16 Kbps data rate

« Supports all speech codec for verification of correct voice transmission which includes GSM codecs such as GSM
6.10(FR), Half Rate (HR), Enhanced full rate (EFR), Adaptive Multi Rate (AMR - Rates 4.75, 5.15, 5.90, 6.70, 7.4, 7.95,
10.2, & 12.2 kbps), Adaptive Multi Rate-Wide Band (AMR-WB —Rates 6,60, 8,85, 12,65 kbps), and the Data codec
which includes Data, Data 14.5kbps Sync, and Data 14.5kbps (Extended Data)

7 Trau Tool - GL Communication - 10| x|
File Wiew Monitor Special Application  Help

B9 4| a@ iy e

x| _5Slno | #n Hate | Device Mo | Channel Ma | Sub Channel | Direction | Type | Codec Tupe | Statusg | Frafile | Irmpairments | Actionz |
=] 1 16kbps 1 1 1-2 Dravnlink, T= EFR Start Time Alignment  Impair Terminate

2 16kbps 2 1 1-2 pLink Rut Tw EFR Start Time Alignment  Impair Terminate

3 1Ekbps 1 i 1-2 Dol ink, T= ahA Time Alignment  Impair T erminate

4 16kbps 2 2 1-2 JpLink, B fi Tw AkE = Timne &lignment  Impair T erminate

] 16kbps 1 1 34 JpLink, Tx G5M B10 Start Time Alignment  Impair Terminate

G 16kbps 2 1 34 DrorLink, R G5k B0 Start Time Alignment  Impair Terminate

Insert |  add | Delete | Statal | Stopal |

| hom |
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« Selection of contiguous and non-contiguous channels is possible for both 16kbps and 8kbps transmission rates
» Sub-channel selection depending upon the Xn rate

* Work on Transmission (Tx) mode, only Receiving (Rx) mode, or on both Rx & Tx modes

Edit Stream Selection x|

rCard Mumber;  — Time Slotz— - SubChannel ;
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15
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17 =]

{* 16 Ebps

al | Mone |

Direction IDuwnLink j Type ITH "I
Codec Type |EFR =] Mode [475ktps  ~]
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o ] Cancel
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Time Alignment Feature

« TRAU frames can be delayed or advanced by specified value in msec or uSec

profile x|

Time Alighrment I

Thtype [T [
— T4 Sequence
MEec
— Delay/ddvance —
10.000
10 E Msec
0 E LSeC
Interval for every T |10 frames
Repeat Seqence -1 tirmes
Transit Frame with Ta Delap/ddvance

oaGL '

Communications



Phase Alignment Feature

» Selection of AMR or AMR-WB codec displays the Phase Alignment tab can be applied to AMR or AMR-WB modes

to change the mode to the requested modes

profile x|

Time Alignment  Phaze Allgnment I

— Request mode

Interval |4
b ode -

Repeat Count |-1 4. 7R
515
R.A0 oo
B.70
740

-
Jd |

Enter -1 as the [nterval to stop Phaze alignment
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Impairment

» Logical AND, OR or XOR impairments can be applied to each TRAU frames

x

= Impairment Duration

{* Fepeat |1 Skip \5
I—

" Continuous Offks |10

— |mpairment Type

| AND with

\m
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Actions

Supports Loopback and Pass Through modes

actions Y
hd
T erminate

Loopback.

& eHon ITerminate

Shrea




Pass-through Mode

« Sends the received data through some other added stream

PC-A <: > PC-C

PC-B




Loopback Mode

* The received uplink frame will be transmitted as downlink and vice versa

PC-A < b PC-B
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Monitoring Applications

* Monitor TRAU stream contents using an oscilloscope and spectrum analyzer

Il Spectral Display [Stream ID - 2] - 0] x|

Samplez IEEE j FFT “Window
T otal Power Tone Freq Tone Power Maoize Power S5/M Ratio
-58.03 16.00 -58.04 -82.96 2492 |
Spectral Display
of e —— S o
~ il L e
= : I I I I = =
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TRAU Traffic Generation

Digit/Tone Generation - Sends tones or digits (DTMF / MF / MFR2 (Fwd/Bkwd)) on established sessions
Playback From File - Supports transmitting voice files such as *.wav and *.pcm files

Talk using Microphone - Real-time voice can be transmitted with the default audio device (microphone)
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TRAU Traffic Generation
(51

Digit/Tone Generation [Stream ID - 3] - |I:I|E|
Dig | F1 | Pt | F2 | P2 | Pwr | Twist| C= 1] 2] 2| &
5 770 1300 133 1301 000 0 000 T
2 ES7 1301 133 1301 000 000 e 41 5] 6| B
3 £97 1301 1477 1301 000 000 T = e
g 770 30 1477 430 000 000 1
A 7 A7 m 1719 A7 M A0 nn M 1 .
< | L'_I o| #| D
— Dhigit Power — Digit Cadence LP | sP| Clear Digit

I. 3 On Ti |1 aa 5: )
Power |-10 -1 db fime e — Generation Parameters ——;
T izt II:I I Timne |1|:||:| 3: ms

Sample Rate

IEEIEIEI "I feec
I et — Pause Duration

L r F andamize Starting
5 0 +5 Short Pause (2000 =~ ms Phase Angle

: ™ Mix white Moize
Duration |35|:”:| Iz Lang Pause IEEIEIEI 3: ms
|-1|:| 3: dE

¥ Continuous Tranzsmission

% DTMF Digits § MF Digits 3, MFRZ [Fwd) Digits % MFR2 [Bkwd) Digits 3 Tones % MultiTones /

Status : (Sending DTMF Digits

Start I Stop I
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Tialk Stop |
Output Codec Mame G5METD
[nput Codec M ame FCH
Cutput Byte Cournt 495360
Output Packet Count BOGE:
[nput Byte Covnt 436000

Playback From File [Stream 10| x|

—&udio File

IE:"uF'rl:ugram Filez\al Commurications [nchUsh u

¥ Continueus Tratsmission

* Mone

™ Limit Tranzmit [Bytes)

" Limit Tranzmit [Time] |

— Synchronize Dperation
€ Master, € Slave

Start Shop
Output Codec Mame AkA_WwB
Input Codec: Mame FCh4
Output Byte Count 87280
Output Packet Count 27405
Input Bute Count 105332
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TRAU Traffic Detection

« Capture Digits/ Tones - Detects digits / tones, and view all activities during capture
* Record data to file - Records the incoming data on a session to a file (*.pcm)

« Play to Speaker - Plays incoming voice directly to the system’s speaker
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TRAU Traffic Detection
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=Ex
&Eapture Digits,/Tones [Stream ID - 4] | Flay I Stop I
— Optionz Output Codec M ame FCH
- . .. Input Codec Mame GSMETD
& Digite Only Al Activity [ Show Latest Clear | Output Byte Count Ea4a0
bt — =0l
. p= k k k
Time5Stamp I T ype | Event | O I Power | Fregl/Power] | Freq2/Power: |:EE,: Eﬁgr EECE:?EDUM 0 — Farmat
10:40:32 064 DTHF 2 102 -14 96 B37/-20.16 1338,/17. 28 %) FCH [1Bki Linear), € Hative
10:40:32 453 DTHF E 105 -16.6E6 1424109 1479,/-20.00
10:40:33.267 DTHF 1] a0 1510 4741873 134642232 —wdic File
:II gig ggggg glmg E :II gé :II ggg ??1?::3_?1']3 :II i?gj;ggg C:%Program Filez Gl Communications [nchUsb E1 D
10:40:36.861 DTHF 1] a0 1510 947/-18.73 1346/-22 32
10:40:39.252 DTHF 2 102 -14.96 BI7/-2016 1328,/17.28 &
10:40:33.643 DTHF E 105 -16.6E 42109 1473/-20.00 _Dr_]e
10:40:40 458 OTMF 1] a0 1510 947/18.73 1246/-22 32 £ Limit Capture (Bytes]
10:40: 42 349 DTMF 2 102 -14.96 BA7/-2016 123841728 € Lirnit Capture [Tine] I
10:40:43.246 DTHF E 105 -16.6E6 1424109 1479,/-20.00
10:40; 44,055 DTHF 1] a0 1510 4741873 1346/-22.32 I Synchronize Operation
10:40: 46 448 DTMF 2 102 -14.96 BE7/-2016 123841728  Master € Clave
10:40: 46340 OTMF k 105 -16.ER 2108 1473/-20.00
10:40:47 649 DTHF 1] a0 1510 947/-18.73 1346/-22 32
Stark Stop
Output Codec Mame PCH
Save Events [nput Codec Mame AkA_wWE
|7 ™ Captured Event to file = | A 3top Do aﬁué ﬁfégﬂnt nggu
[nput Packet Count 739
[nput Ermor Packet Count 0

24



- .Y
OGL

. 4
Communications

TRAU Traffic Playback
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TRAU Traffic Playback

Transmits recorded trace files on specific channels / sub-channels

Trau Traffic PlayBack x|

File Help

= N ‘

Cardl | Cardt | sdd | | Dekte |

— Time Slots
DUHEUEUTUBDH 101112131415161 718192021 22232425262 7282930

— Sub Channel
iggdsc7s 1Bkbps Sub Channels

— Playback File

IE:'xF'rngram FilezhGl Communications [nchUzb E1 AnalyzerthTrautCombination of FR

[Selected Stream for Transmizzion from file: Card 1, Channel 1, SuChannel 1, Mumber of
Framez #3-4]

V¥ Continuous Flay [T Limited I

Tranzmit Bits &z
|7|_ [rert Bits [ Complemert]

Tranzmizsion On &ll Selected Cards
Transmitted 1044 out of 2924 Frames ...
Abort | IV

Stark
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Key Features

Data transmission rates supported includes 16kbps and 8 kbps

Trace files can include TRAU frame types such as EFR, FR (GSM 6.10), HR, AMR-WB, AMR, O&M, Data, Data

14.5 and Idle Speech frame types, which are stored in the recorded TRAU files, can be used for transmission

Other options include - Bit Inversion, Continuous transmission, Limited transmission
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TRAU Real-time and Offline Analysis
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Key Features

Captures and analyzes TRAU frames at the Abis interface (between the BTS (CCU) and the TRAU node at
BSC/MSC)

Decodes TRAU frames as per the specifications GSM 08.60 V 8.2.0 & GSM 08.61 V 8.1.0
Supported codec — FR, HR, EFR, AMR-WB, AMR, O&M, and Data
Data transmission rates supported includes 16kbps and 8 kbps

Extracts speech data from TRAU frames, play the speech data on PC soundcard, or, record voice to a file, after

decompressing TRAU speech data to 16-bit linear PCM
Decodes & displays frame synchronization bits, data bits and control bits
Ability to configure .INI file for decoding based on user-defined raw capture values

Remote monitoring capability using GL's Network Surveillance System
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Different Views

L=TE
File Wiew Capture Skatiskics Database Configure Help
w | VB & HMEIE| =S B E]IF | S]] [0 GoTo |
Dev | T5...| Su.. | Frame#t|  TIME [Relative]l|  Len| TRAU Fram.. | TRA&U Frame... | Frame Sy... | SpeechFra.. | Time&li. | CRC | RIF | aMRmode | =
" HIIEIRE 00 00:00. 050000 Uplink [Jser) | Adaptive Mul... Good Speech | Mo cha... | valid CAC | Indicati.. | Codec Mode 5.15... s
W2 1 1-2 4 00:00:00.030000 40 Uplink [Uzer]  Adaptive Mul.. Yalid Good Speech Mocha..  “alid CRC Indizati.. Codec_Mode 515,
2 1 1-2 5 000000100000 40 Uplink [Uzer]  Adaptive Mul.. %alid Good Speech  Mocha..  “alid CRC Indizati.. Codec_Maode 515 Summary
2 1 1-2 6 00:00:00.120000 40 Uplink (User)  Adaptive Mol %ald Good Speech Mocha..  “alid CRC Indicat... Codec_tode 5.15... —iDe- View
2 1 1-2 7 00:00:00.140000 40 Uplink [Uzer]  Adaptive Mul.. %alid Good Speech  Mocha..  “alid CRC Indizati.. Codec_Maode 515
2 1 1-2 8 000000180000 40 Uplink [Jzer]  Adaptive Mul..  Walid Good Speech Mocha..  Inwalid CRC  Indicati..  Codec Mode 590, j
Card? TimeSlot=1 SubChannel=s=1-2 Framse=3 at 00:00:00. 060000 O Len=40 -
HDOLC Frame Data + FCS
Frame Sync = Valid Frame Sync (000000000000000011111171111111111111% —safiew
Frame Direction = Tplink (U=zer)
Frame Type (Full Rate, lekbps. C1-CL) = .00110.. Adaptive Multi-Eate Harrow Band Codec (AME-HB) - Full R
Time Alignment (Ce—-C11) for TACZ_ANE = ... 00 oood. ... Ho change in frame timing -
1| | ' »
Hex Dump of the Frame Data =
} } } } : : } : Hex Dump
00 00 98 00 83 3F FF FF FF FF FF F3 Bl E1 EE 28 1 17yyyyyoatail] _—"Vlew
87 AF F8 OE E& FO 8F 75 FO 1E F5 FF FF FF FF FF I @ &&1ud SFFyyy
F'FI' FF FF FF FF FF FF FF TITTTITI LI TITI TN I _ILI
L | b
_:E Device # | Frame Count{Speech Frame Classification) |
2 206 L
Statistics
|C:'|,Prn:ugram Filestal Communications IncL |2IIIE| Frames ﬁ’ﬂ
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Different Views

Summary View: This displays timeslot, sub channel, frame#, device#, time relative, length, error, Trau Frame
Direction and Type, Frame Sync, Speech Frame, Time Alignment, CRC, RIF, AMR Mode, and AMR-WB mode

Detail View: This pane displays in detail about a frame in order to analyze and decode by selecting it in the summary
view
Hex Dump View: This pane displays the frame information in HEX and ASCII format

Statistics View: This pane displays the statistics that are calculated based on the protocol fields
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Real-time Analysis

Il Card & Stream Selection

Save Load Default

=10l x|

Capture File Options

n‘j Card & Stream Selection

%; Capture Filker
Gui & Protocol Options

— LCard and Time Slot S election

1 2
00 (00 =
01 |0
02
03 |03
04 |04
05 |05
06 |06
07 |07
08 |08
09 |09
10 |10
1 n
12 |12 =]

’— UpLink[unchecked] ¢ DownLink[checked)
I 1

’*Eit Ibwerzion [1 <-x 0]
1 1

— Data Transmizsion Rate

— Subchannels 8-16 kbps
— 8k Subchannelz—

Al

Mone |

[mn BN Nn p ey I S P

Al TS |
Clear TS |

L]
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Real-time Analysis

Frames can be captured on the selected time slots (contiguous or non-contiguous), sub-channels or full bandwidth

32 or 24 channels
Frames may also be captured based on bit inversion & user/network side options

Capture and decode TRAU frames such as FR (Full Rate GSM 6.10), HR (Half Rate), EFR (Enhanced Full Rate) ,
AMR (Adaptive Multi Rate), AMR-WB, O&M, Data

Recorded trace file can then be analyzed offline

Capability to export summary view details to comma separated values (CSV) format for subsequent import into a

database or spreadsheet

Capability to export detail decode information to an ASCII file
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Offline Analysis

« Offline analysis is equivalent to decoding a captured file in pre-defined timeslots
« Captured frames or only the filtered frames can be exported to *.HDL file for the further offline analysis

« Trace file for offline analysis can be loaded either through analyzer GUI or through simple command-line arguments

BAe TRAU Protocol Analysis TRA

File Miew Capkure Statisktics D

|| VH & MY
Dev | 75 | Su. | Frame#l

iDFF-Iine fFrom a file wl

Open 2 x|
Look in: | 129 Trau - « & ef BB
|_)Full Rate Combination of FR and HR.HOL }CO
| JHalf Rate B COMFIG-Rx&Tx16kbps HR.
| linear_pcm_files B COMFIG-Tx-Rxgkbps I'~.In:n|
[Efiallcodec.hd] _§ CONFIG-Tx-Rx16kbps Qu
AMR12.2, HOL & COMFIG-Tx-RxTxBkbps ™
AMR._Cisco,HOL b COMFIG-Tx-RxTx1 6kbps ™
Rl | i
File name: Iallcudec Open
Files of type: |HDL|: Filess %] =l Cancel

[~ Open as read-only
A
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Offline Analysis

« Trace files for offline analysis can be loaded through simple command-line arguments
» Command Syntax: trauprot trau\Filename.hdl

_imix
File wiew Capture Statistics Database Configure Help
w il VB | MW EE E S WY 5 D] (0 | _GoTo | _
Dev [ TS [ Su. |  Framett| TIME [Relative]|  Len| TR | TRAUF | Frame S | SpeechF... [ Time alig. | CRC [RIF -
We1| 1| 12| 0000000000 | 40 Do. | Adapliv.. Good 5p.. | No chang.. | Valid CRC | Indication
1 1 1-2 1 00:00:00.020... 40 Do, Adaptiv...  Walid Good 5p..  Mochang..  Yalid CRC Request [{
1 1 1.7 2 On-An-An nAn AN Ma Al arbis v alkid Fand Sn Ma chana  Walid CRC Inlieatiomn
1 ;lglihest L
1 rozoft Windows RP [Version 5.1.26881] ation
1 CC» Copyright 1985-2881 Microsoft Corp. JE_Ist_[lill
ﬂ— D:srod D:isProgram FilessGl Communications IncsTrau Analyzer ’
EﬁiglF D:sProgram Files“Gl Communications IncsTraw Analyzertrauprot travsallcodec.hdl -
Fram 111:
Frame Direction = lownlin
Frame Type (Full REate., lelkbp=. C1-C5) = . 00110.. Adaptive Multi-Fate Narrow Band Cr
Time Alignment {(Ce-C11) for TAC_AME = L. 00 0oon. ... Ho change in frame timinec
Feq or Ind Flag-RIF {(C12) for Downlinlk = 0. .. Indication {Codec Hodes)
A 3
Hex Dump of the Frame Data j
oo oo 98 04 8F E1 85 4D D BS AA BS C0O 00 20 00 1 1A1M0p2pd 1
a0 0B DA C3 FD 94 86 F2 C7 12 80 41 AC 2A BC 43 I TA511a0 BA-=4C -
[m] A o od o0 v T T O H—=u Nl
4rI | _"’l_l
LOFF-IinE Wiewing ) |C:'|,F‘ru:ugram Filest @l Cornrnunicatior |5556 Frames 5

—
r Y
N~
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Filters — Offline View Filter

» Isolates required frames from all frames

» Filter applies to the captured frames and is based on the data link and other decoded protocol field values such as
frame type, time alignment, CRC, RIF, AMR mode and so on

Il Analyzer GUI and Protocol Configuration - |EI|5|

Save Load Default

B Select summary columns to display — Filter Selection — Speech Frame Clazsification % alue —
(v
Menu checked options {9 TRAU -
J : =8 Data Link
g?lk Prokocol standard selection _____ & Frame Lengthis]
%Netwurijser side selection ----- 2 Ermor Frames Only
@ i ----- & 0K Frames Only
Time Format I ¢ Frame Mumber|z)
? Yiews Filker ----- & Device Mumber
_ = TRAU
ﬂjj Wiew Search @ TRAU Frame Direction |
@D: TCP Conmeckion Options | [ | 7 @ Frame Type .
----- “ Speech Frame Clazsific
Periodic Trace Saving Options (| [ | i & Time Alignment =
[:?Startup Options 1| I B Aclivate I Deactivate
@Data Link. Groups —all Selected
E View Font Si Laper | Field | Filter % alue
F I et Siee TRaU Speech Frame Clazsificat..  Bad traffic frame [Unuzable). Good Sp
IMI Decode Options
@kl\fapture Options 1 I I LI
— Conditionz for all selections
- aMND i+ OR {* Include © Exclude Deaclivate Sel | Dieactivate Al T
o 00000000 _>I_I
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Search features helps users to search for a particular frame based on specific search criteria

Search Options

—Filter Selection

I TRaU

-8 Data Link

é--@_' TRAL

----- i+ Frame Length(z]
- Error Frames Only
- 0K Frames Only
----- £ Frame Mumber|z]
L Device Mumber >

----- W TRAL Frame Direction |
-+ Frame Type

— TRaU Frame Direction Y alue

| |D|:|wnlink !Hetwnrki

------ o Time Alignment -
4| | . Activate I Deactivate
— Al Selected
Layer Field Filker VW alue
TRa&L TRa&U Frame Direction Uplink, [U=zer)
1] | Nl
— Conditions for all zelections
" AND & OR &+ |nclude  Exclude ‘ Deactivate Sel Deactivate All
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Numerous statistics can be obtained to study the performance and trend in the TRAU networks based on various

protocol fields and parameters

Statistics

Statistics can be obtained for all frames both in real-time as well as offline mode

Field Mamesz

1

~E] R bit rate a]
Em Req or Ind Flag-RIF [C12] for
Em Req or Ind Flag-RIF [C12] for
(N Reserved forTFO

=l SPIC1E)

{2l Silence Descriptor Frame-SIC
@ Spare, reserved for TFO [C15
@ Spare, reserved for TFO [C15
@ Spare, reserved for TFO [C20

Bk peech Frame Classification
Ny TAF [C15)
-{Ell TFO

Em TFO Enabled-TFOE [C20)
@ Tirme Alignrment

~{Ell] Time Alignment [CE-C11)
Em Time Alignment [CE-C17] far f
Em Time Alignment [CE-C17] far ”

=i Time alignment [C6-C11] for
| »

— Selected Statistic [nformation

stabistics x|

— Speech Frame Claszification
Ilze Type [zingle zelection]

Total
K.

— Statigtic Typelz] [calculated, multiple zelection] —

Y
Frame Percent
Byte Count
Byte Percent ;I
—Walue Set

% Cumulative. ) Separate

AddMad | Remave |

Layer | Field Mame | Ilze Type

| Statiztic Type Remove Sel

Phuzical ... Device # Total
TRAL Speech Frame...  Field

<

Frame Count Remove All

| 2 Apply

il
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Isolates required frames from all frames

Filter applies to the captured frames and is based on the data link and other decoded protocol field values such as

Saving a File

frame type, time alignment, CRC, RIF, AMR mode and so on

Save Load Default

Il Periodic Trace Saving Options

B Select summary columns to display
ST

Menu checked options

'(ynl\ Protocol standard selection

sSTD

%NetwnrHUser side selection

{j’:} Time Format
? Wiew Filker

ﬂﬂ Wiew Search

@D: TCP Conneckion Options
Periodic Trace Saving Options

Startup Cptions

@Data Link. Groups

F

FFVIEW Fank Size

INI Decode Options
{:(;%Capture Options

— dszing Yiew Filter———— [~ Save Directory
& Al Frames [mo filerin
[ al I o =
£~ Filtered Only [use view filker]
— Save File Mamesz
{+ Sequential File Mames I 123 HOL
file name prefiv — 1— file mame suffiz
aumbern of digits
" Date/Time Formatted Mames IWZMZD—ZH #l I-HDL
filet ameRrefiy_ZvaEh 220 =Hz_Hle ameCont file: name suffis

— Create a Mew File after the Specified Limit Has Eeen Reached

(" File Size Limit &.a. 1048576 or 1024K or 1H Limit / alue
" Frame Count Limit &0, 104857E ar 10244 ar 1 1000000
" Time Limit £.g. 2400 HH:MH]

— Restrict or Recycle After M Files Dptions
|21 7483647 % Keep M Latest Files = Stap After M Files

£ Urresticted
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Configuring INI Decode Options

INI configuration file enables the capturing raw bits for debugging purposes

E

<

-l
Save Load Defaulk
E Select summary columns bo displa
M checked options Edit IMI | D:%Prograr Files\GL Communications [nciUsb E1 AnalyzetT rauPrat.ini
&.ﬂl\ Pratocal skandard selection
ZTD
%NetwnrkﬁUser cide selection
{E} Time Formak [HTRAL_Raw CAPT_CHOICE]
Raw’ CAPT=0
;\l:.l’;: YWiew Filker
_ioi x|
[ view search Fle Edt Format Miew Help
@E TCP Connection Options FTRAL_RAW _CAPT _CHOICE] -
Periodic Trace Saving Options RAW_CAPT=0
1[:? Startup Options [PERIODIC_TRACE_SAVE]
FILE_MNAME_TwFE=0
@Data Link Groups SEG_FILE_MAME _PREFIx=
View Fort: Si SEGC_FILE_MAME_SUFFI=HDOL
F View Fant Size — SEG_FILE_NAME_DIGITS=3
INI Decode Options DATE_TIME_FILE_MAME_MASE=%"Y%M%D_%H%I
= hd 4 || DATE_TIME_FILE_MAME_SUFFIx=HDL
| » _|" _| | LIMIT_TvPE=0
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Save/Load All Configuration Settings

» Protocol configuration window provides a consolidated interface for all the settings required in the analyzer such as
protocol selection, stream/interface selection, and so on

« Configuration settings can be saved to a file, loaded from a configuration file, or user may just revert to the default
values using the default option

Il MNetwork /User side selection =10l x|

Save Load Default

E Select summary columns to display
e f* Az Captured
Menu checked options
" Irverse Captured
Jg?lk Protocol standard selection
%NetwnrHUser side selection " User Defined
@ Time Format — M etwark, Side Cardz/Interfaces [comma delimited ranges]—|
sovens 2 x
? Wigw Filter _I_I
in: [ - Ush E1 &nal ¥ Ed-
ﬂ:lj Yiew Search savein: I — Uz naw2er j - i
@D: TCP Connection Options ) A-Law Samples oM Gprs
I ARP I)Data ChGr3o3
Perindic Trace Saving Optior |7 [ Digital Echo Canceller IChGsm
ﬁjStartup Options |71 Ber [Chdocs ICbde_isdn
_ | BinzFrame [ dtmf i (]
@Data Link Groups |- BitFiles IhFilker Files I IsdnEmulator
F}'F"-"iEW Font Size ) calldata I)FrameRelay MLPPR
E |-=)capdata [hsleview It Files
IMI Decode Options
Jl | *
@Capture Options
File nare; ITrauF‘rn:-t.-'l'-.naI_l,lzer..-’-'-.n::f Save |
Save as type: | Configuration Files [*ACF) | Cancel |
&

oGL '
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TRAU Traffic Analyzer (or Packet Data Analyzer )
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TRAU PDA displays analysis of TRAU calls, including detail statistics, wave graph, oscilloscope, spectral display for

various codecs . It includes -
» Summary view

> Detall view

43



oGL

Communications

Summary View

=
File Yiew Call Summary Setkings Show  Help
Je ?::E zy & ‘ | - N '“"5°|| EH 5 %8 ITFIAU Calls jIShuw All Sessions j

Call [dert... | Devtum... | Channel... | Start5ukb... | EndSub... | Tatal Pa... | Codec Type

| CRC Ermarzs | Bad framesl

T Calf 000007 Call StartTime:12;44:08. 363 Call Duration: 00:01:28.171

% 1 1 1 1 2 4373 G5SME10 0 0
gfj 2 1 1 2 4372 G5SME1N 0 0
Al 000002 Call StartTime:12:44:08. 413 Call Duration; 00:01:28.122

% 2 1 2 1 2 4366 AMB o o
f 2 2 2 1 2 4363 AMB o o

Active Calls

Counter Type

Total Packet Count
Total Calls

Active Callz
Cormpleted Callz

Purged Calls[Completed) _I_I
3

L
L | | .
=y 2 N 1 1 1 1 1 1 1 1 1 1
D 1 1 1 1 1 1 1 1 1 1
o : : : : : : : : : : I
Z 1 1 1 1 1 1 1 1 1 1
———— |J.' L |f' —— |x —— T |x' T |J — T |f"'
12244:05 1224415 1204423 124431 1244:39 124447 124455 124503 124511 124519 124527
Time I _"I
Active Calls Elﬂphf.{’ Trau Traffic Monitaring J,l"
| \online. .. | v
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Key Features

View summary of data transmission in each direction including call identity, device number, channel Number, start

sub channel, end sub channel, total packets, codec type CRC errors and bad frames
Split and compare the two sessions of a call in Detail View
Includes separate statistical counts on total packets, calls, and captured frames, and so on

Provides graphs to view active calls over the duration of the call and TRAU Traffic Monitoring to analyze and

classify traffic types in a real-time GSM network

Extracts speech data from TRAU frames, play the speech data on PC soundcard, or, record voice to a file, after

decompressing TRAU speech data to 16-bit linear PCM
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Detail View

* Provides a detailed look at the two (or one) TRAU sessions that are part of a single call; left and right panes
accommodate the two sessions

* Provide Wave and Spectral Display graphs for individual sessions

Traffic Analyser - Detail Yiew -0l x|

File Wiew Detail Views Settings  Show  Help

T IR R
Frame... | Trau... | Fra... | FrameSy. .. | Spe... | Timnedligr... | & | | Frame... | Trau... | Fra... | FrameSy. .. | Spe... | Timnedligr... | -
1] Dowe.. | Full..  “alidSync | Go.. Mochang.. 7 1 Uplink,  Full...  “alid Sync | Go..  Mochang.. 7
2 Dawe.. | Full..  “aldSwnc | Go..  Mochano... 3 dplink, | Full...  “ald Sync | Go..  Mochana...
4 Dow..  Full..  WaldSync | Goo.  Mochang... a Uplink.  Full.. | Walid Sync | Go.. | Mo chang...
v Dowe.. | Full..  “alid Sync | Go..  Mochang... 9 plink, | Full...  “alid Sync | Go.. Mo chana...
11 Dawe.. | Full..  “aldSwnc | Go..  Mochano... 13 dplink, | Full...  “ald Sync | Go..  Mochana...
15 Dowe.. | Full..  “alidSync | Go..  Mochang... 17 dplink | Full...  “alid Sync | Go.. Mo chang...
13 Cawe.. | Full..  “alid Sync | Go..  Mochana... 21 dplink, | Full...  “alid Sync | Go.. Mo chana...
23 Dow..  Full..  ‘WaldSync | Goo.  Mochang... 25 Uplink.  Full.. | Wald Sync | Go.. | Mochang...
27 Dowe.. | Full..  “alidSync | Go..  Mochang... 29 dplink | Full...  “alid Sync | Go.. Mo chang...
H Dawe.. | Full..  “alhd Swync | Go..  Mochana... 33 dplink | Full...  “ald Sync | Go..  Mochana...
35 Dow..  Full..  ‘WaldSync | Goo.  Mochang... LI v Uplink.  Full.. | Wald Sync | Go.. | Mochang... ll

Heading | Walue Heading | "W alue
Total Trau packets 14852 Total Trau packets 14850
Codec Type GSMETN Codec Type ESMETD
CRC Ermor Frames Count 1] CRC Ermar Frames Count 1]
Bad Frames Count 1] Bad Frames Count 1]
1| | K | i
Statiztics }{ Inband Eventsz ).\ Wave Graph }‘ Spectral Dizplay /
| |orline. .. E

oGL
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Active Calls Graph — Summary View

* View active calls over the duration of the capture

Active Calls

______________________________________________________________________

_____________________________________________

Mo aof Calls

80 -rE—————— T T T T T T T T T T T
13:01:22 13:01:24 13:01:26 1301:28 13:01:30 13:01:32 1301:34 13:01:36 13:01:353 13:01:40
Time

Achive Calls Elﬂl]hf{: Trau Traffic Monitonng lf"'

oGL

Communications



TRAU Traffic Monitoring — Summary View

Traffic Analyser - Summary Yiew -0 x|

File “iew CallSummary Settings Show  Help

LUE | W T = = 3 =% % | MW [TRacCals ~|[show all Sessions
Call Ident... | DevMum... | Channel... | StartSub... | EndSub... | Total Pa... | Codec Type | CRC Errorz | Bad frames | LI
g_ﬂ 426 2 24 1 2 541 GSMET0 I I

& Calld 000427 Call StarTime:13:07:39.877 Call Duration: 00:01:31.742

% 427 1 2h a] E 435 GSMETD 1] 1]

g_ﬁ 427 2 2h a] E B4z GSMETD 1] 1]

FEfCallt 000428 Call StarTime:13:07:49.257 Call Duration: 00:01:22 363

% 428 1 an K] 4 438 GSMETD 1] 1]

g_ﬁ 428 2 an K] 4 42 GSMETD 1] 1] —
'ﬁEallﬂ 000429 Call StarkTime:13:02:01.929 Call Duration: 00:00:01 669 ;I
Lard Selection Frame Colors Speech Data D&M Caounter Type -
IEa[d 12 -rI Codec Colors GSMET0FR] EFF AMR AMBAWE HR Total Packet Count

Direction 4— Up Link —* Diown Link Tatal Calls
Active Calls
TS I I I I :I Completed Callz

Purged Callz[Completad

123465678 123465678 123465678 1234567 I
811 IEI :t:t:t: Failed Call:

12345E7 Total Frames

- 123458?8123455?8123458?8 [oames

. :t:t:t:t :t:t:t:t :t:t:t:t :t:t:t: Total Processed Framesv

a1 123458?8123458?‘8123458?‘8123458?‘ frfmmp"[”mﬂﬁ'”frl

: :t:t:t:t :t:t:t:t :t:t:t: Counter Tupe
12345678 123465678 —12346678 —1234667

A :t:t:t:t :t:t:t:t :t:t:t:t :t:t:t:
12345678 —123465678  —123465678 —1234667

el :t:t:t:t :t:t:t:t :t:t:t:t :t:t:t:
12345678

e R R e

1] | |
Active Callz Graph )\ Trau Traffic Hnnituling/ TRAU /’7
| |online. .. | v

oGL
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TRAU Traffic Monitoring

Displays current status of traffic channels in Abis interface

Analyzes and classifies traffic type such as Speech, Data, and O&M in a real-time GSM network
Uses specific color codes to identify the frames, along with the direction of its transmission

Each pictorial block indicates individual TRAU sessions

For simulation purposes, sessions can be created using TRAU ToolBox™ or TRAU Traffic Playback

49



Play Audio

* Plays the selected call to the PC speaker
* A host of options are provided to the user before the actual play is started

Play - Jitter Options |

— M1 Ll phicr

(¢ Mix © Sterea  Seperate I_ Show DE'E%;ELEEHE

[ Start from beginning

‘ aF. I Eancell

©GL 50
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Write to File

Provides various options to save the captured file in a required format
Uses the files with voice quality analysis software to investigate more about the quality of voice in the network
Records the TRAU stream to a file in *.wav format

Write To File - Jitter Options il

|' I R [N

* Mix  Steren  Seperate v EShDW Dialggﬂf;{lﬂﬂ%

¥ Start from beginting
— File Hecord

C:\Program Files\Gl Communications InchUsb E1 AnalvzersTrau...

[ Inwvake Cool Edit after write

Cancel |

o1



Save Call

« Saves a particular call as a separate HDL file
* Helps in getting data from real-time traffic locations to the lab for detailed analysis

cave Call x|

Call[z] Selected Call(z)

CallMumm_3 - CallMurn_1[.hdl]

CallMumm_4 — CallMurn_2[ hdl]

CallMumm_5

CallMurm_& —

CallMumm_ 7 —_—
4

CallMurm_8
CallMumm_9
CallMurm_10
CallMurm_11 v

Path |C:“Program FilezhGl Commmunications [nchUsb BT Analpzer Trau
Save Calllz] E =it

oGL ]
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Export Displayed Summary

Saves a particular call as a separate HDL file

Helps in getting data from real-time traffic locations to the lab for detailed analysis

Export Displayed Summary El

— Expart File Mame

IE:HF‘ngram FileshGl Communications InchUsb ET Ana

— Calumns to Expart

Callt
DrevMumber
ChannelM umber
Start5ubChannel
EndSubChannel
Total Packets
Codec Type
CRC Errors

Bad frames

[~ Export Headers

Select Al

E =part

E =it
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Wave Graph and Spectral Display

Time Baze L 008 Dizplay Mode

o s | Q] Qf|[n ]

Wave Graph

30 0000

[

10,000
0
-10,000

Amphitud

= JLILE 1]

Samples | 2048 *| FFT Window |Blackman 'l

Spectral Display

|\ Statistics :,‘\ Inband Events }.\Wa\re l3ri||:|nP'|‘l,.:"'r Spectral Display f,."‘

E:1Program Files) Gl Communicatic) i

00 1,000 1,500 2,000 2,500 3,000 3,500 4 00
Freguency (Hz)

W — Left Gragh | — Right «

| Lett [ Right
Total Power | -16.31 11.79
Tore Freq 287 o]
Tone Power <1974 15.40
MNoize Power | 7292 3316
5/M RBato hiig 18T
‘| | »

o4



Statistics and Inband Events

TimeStamp Type Event On | Powes qua.ZI e Evert | On Powes | Freql Powen FreqZ/Power, = |
00:00:01.881 UNSPEC.. Undefined.. 12 -1957 1647. |E 0 0.00 —
00:00:0n.892 | IDLE g 0.00 . Umd. 0O 259 0000 0000
D0:00:01.894 UNSPEC.. Undefined.. 52 1967 1716 |E 20 0.00
O0-00:07.945 | IDLE 0 0.00 S.. Und. |25 2321 23TA-N.04 T08/-29.87
D0:00:01.946  UNSPEC.. Undefined. 8  -2650 1685— [E 2 0.00
O0-00:01.953 | IDLE 144  0.00 . Umd. & 2525 0A0.00 04000
D0-00:02097 UNSPEC.. Undefined. 35 -2149 335~ |[E 1 0.00
00:00:02133  IDLE 72 0.00 S. Und. 29 2302 23732m 704/-3001
DO:00:02205 UNSPEC.. Undefined.. 43  -2090 374~ |E
00:00:02 248 IDLE a7 0.00 S L
DO:00:02335 UNSPEC.. Undefined.. 112 1725 0/00 |E
00:00:02 446  IDLE 93 0.00 S. L
OEO002545  UWSPEC.,  Undefined., 4 2370 04000 LE E
00:00:02543  IDLE 4 000 S | L HEE":'""Q W alue
Moo b e DS T Bl Total Trau packets 14852
OO-O0:02 561 | UNSPEC.., | Undefined... 4 2418 0000 LE EDEIEE T_|r||:||3 GSME1 |:|
00:00:02 565  IDLE 117 0.00 oI5 L
ﬂ.ﬁﬁ.l’l""l [ i b B ™ [T R | [ o ™ " ~E 'h"'ll'lb.lH I; I I:HI: Errl:lr FramEE I:l:lur'lt I:I
Bad Frames Count 1

J I 1

Etatisticsf{:‘ |nband Events }.H "W ave Graph }.ﬁ Spectral Dizplay

| onling. .,

oGL
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Trigger and Action Settings

» Sets the triggers based on TRAU codec type, CRC errors, and bad frames

» Action criteria for the respective triggers includes saving to *.hdl file, record the call to a file

Triggers and Action Settings
~ Trigges List  Fiber Sedection
[ Testi B TRAU
¥ Codec Type
& % of CRC Ernoes
% of Bad Frames
Enter Trigger Name Entes Sting Vahie ;
[Test [GsMe10 Conclions
 And & Or
Add | Delete | Activate | DeActivate |
~ Action
——————————— Audio Recording Dpli
[ Save Call to HDL o
[ % %M _%D _%h s wav
faxcho Files Destination Directory
|- \Progiam Files\Gl Communications | ]
~ Budio Mudng Dptions -
 Mee (" Stereo  ToSeparate'Wave File

~ Create File Options - f File Exdsts

% Overwite ( Skip Operation (™ Append Sequence Mumber

[ ok ] _ Cowe |

oGL

Communications
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TRAU Emulation and Analysis using
Windows Client Server



GLl’s T1 E1 Server

C++ Client
Supported Platforms- GL’s TRAU Tx/Rx
* Dual T1E1 Express (PCle) Cards Test Application

+ tProbe™ T1E1 Analyzer

oGL

Communications
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Features

Remote operation
Automation

Multi-site connectivity

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

Integration of T1 E1 testing into more complex testing systems

Intrusive / Non-Intrusive T1 E1 Testing

D N N N N NN
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Allows traffic generation and verification over TRAU links using client-server technology, which may be accessed

through GUI or through command line scripts
Client-server based TRAU Emulation applications includes -
» WCS TRAU Tx/Rx Test (GUI as well as Command Line based)

= Send/ Receive TRAU frames with or without impairments using sequential numbers, hex octet pattern,

flat binary file data, and *.hdl file formats
= Time alignment can be applied to the specified TRAU frames with specified interval
» File based TRAU Record/Playback (Command Line based)

= Receives and transmits TRAU frames in .HDL file format located on the server
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WCS TRAU Tx/Rx Test

WS TRAU Emulator - AMR_16kbps_4
File Action Help

_(of x|
= 3 2 Q
5l no | #=n Bate | Device Mo | Channel Hao | Sub Channel | Direction | Codec Type | Status |
16kbps [pLirk.
1 16kbps 1 2 1-2 UpLink AR
2 16kbps 2 1 1-2 DianwnlLink. AR
3 16kbps 2 2 1-2 DianwnlLink. AR
Add | Delete | Start | Stop |
1] | i
Action | Time.-’-‘-.lignmentl Impairmentl TuRi= Verificatiunl
— T paramsz — R paramsz
Source Type |SEQNUM =l Sirk Type | SEONUM =l
— Source Parameters

— Sink Parameters

DrderlMSB vI Length |4 'I
Stark II:I Increment|1

DrdEfIMSB vI Length |4 VI
Stark IEI |Fizrement I‘I

— Dwration Spec

— Dwration Spec

* Continuous transmizsion

= Limited frames I'IEIEI = Limited frames I'IEIEI
" EOF

£ EOF

* Continuous Feception

Start Tx |

Start Rx |
|
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Key Features

Simulates TRAU traffic over Abis and Ater interfaces

Can be used to test the backhaul network

Time Alignment can be applied in the TRAU frames

Payload traffic generation and verification

Supports various impairments - CRC error, frame duplication, and more
Provides detailed test (Tx/Rx) results for each TRAU link

Ideal solution for automated testing using command line scripts
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Adding Sessions

« Various TRAU session of 8 or 16 Kbps transmission rate can be added to a stream

« Streams can be formed with contiguous or non-contiguous timeslots, hyper-channels, various codecs, and uplink
or downlink directions

x
-Card Mumber;  — Time Slatz— - SubChannel;
En - Rt
5 " 8Kbps
03 g
04 7 i+ 16 kbps
05 g
06
a7
na Huald| Etrl ar
03 S hift ey ba
10 make
11 extended time
12 gliat
13 subchantel
14 selection
15
16
17 =
al | MNome |
Direction I UpLirk j
Codec Type *| Mode |4.?'5 kbpsz "I
. G k. I Cancel I

Communications



Traffic Generation and Reception

Action |Time.-'f-.lignmer'|t| Impairmentl T=R= Uerifiu:atiu:unl
— T¥ params — R params
Saource Type ISEE!NLIM | Sink Type SECIMLIM |
— Source Parameters — Sink Parameters
Order |M5E =] Length |4 I Order |p5g  «| Length |4 -
Start |0 lnizrerment |1 Start |0 Increment |1
— Diuration Spec — Dluration Spec
% Continuous transmission % Continuous Beception
™ Limited frames | 100 " Limited frames | 100
i~ EOF " EOF
Start Tw | Start R I

oGL
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Traffic Generation and Reception

Traffic is generated and received on the individual TRAU Session
Tx parameters are used to generate traffic , while Rx parameters are used as reference to verify the received frames
Permits transmission and reception of following source / sink types:

» Sequence numbers (1,2,4 or 8 least significant byte first (LSB) or most significant byte first (MSB)) with

configurable start sequence numbers and increments
» User defined HEX string frame, which is ASCII based. Can be edited, loaded and saved
> Binary flat files that allows user to provide any random data

» GL *.HDL trace file is GL's packet file format which can be constructed pre-hand or captured using TRAU

Analyzer
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Impairment

« Various impairments can be introduced to a TRAU stream before frames are transmitted or during traffic generation
« TRAU frames can be impaired either limitedly or continuously
« Impairment types includes CRC error, Sync error, Frame duplication, and Bitwise AND/OR/XOR

v Enable
— Impairment Curation
Skip |10

" Repeat |1 I

® Eariniois  0FFs |5
— Impairment Type

— Optionz
AR |
SO with
Apply o

oGL
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Time Alignment

« Time alignment can be applied to the specified TRAU frames with specified interval
« Delays / advances the TRAU frames by specified value in msec/uSec

Action  Timeslgnment | Impairmentl TuFx "-.-’erifin:atiu:unl

Ta type IHT j
— T4 Sequence
— Delayédvance — 3 Dn-EIEEDE
10 _% MEec By
M=
a 5 usec s
Interval for ever T4, |10 frames
Fepeat Seqgence 2 times

Tranzmit Frame with TA Delap/ddvance

oGL
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Data Verification

« Traffic verification provides the overall statistics for all TRAU sessions

« Displays number of Transmitted, Received, Matched, Modified, and Inserted frames

action | Timedlignment | Impaiment  TxFx Verification

Reszet I
Link Ma... | Transmitted Fra... | Recerved Frame... | Matched Frame .. | Modified Frame ... | Ingerted Frame .. | Deleted Frame Cht
#1:1:1-2 10650 10303 10200 1 a 2
#1:2:1-2 100 93  Fa 1] a 2
g2*1:1-2 10440 10296 10249 1] a a
ga2-2 100 53 a8 1 a 2
Taotal 21290 20735 20745 1] a 11

oGL

Communications
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TRAU Tx/Rx Command Line Based

« Sample script performing TRAU emulation using client-server

#1+ Untitled - GLClient =13 x|

File Edit Wew Connect Scriptk Log User Help

DEH B & nRDe | EEDHE a8 2

e A A =l
inform task 2 "START T« #1:1:1..2 FRAMES 1000 SEQNUM MS5B1',;

::::urm task 2 "START T #1:1:1..2 FRAMES 1000 SEQNUM MS5B1',

EEurm task 2 "ERROR BREP 10 SKIP 1 #1:1:1..2 FBAME";

query task 2;

Task 2: Session Status=true, true, Task State=0x02, TxPx State=0x80, 0x00, Session Name=
1:1:1..2, Verification Stats=905%, 0, 0, 0, 0, 0, Session Name=2:1:1..2, Yerification Stats=0, 9938,
998, 0,0, 2
oK

HiE .

run task " TRAUTerrT1 help Tx/Rx";
run task' TrauTerrT1:TxFx'";

inform task 2 "5C #1:1:1..2 BATE 16K DIRECTION UPLINK CODEC EFR";
inform task 2 "5C #2:1:1..2 BATE 16K DIRECTION DOWNLINK CODEC EFR";
inform task 2 "START RX #2:1:1..2 FRAMES 1000 SEQNUM M5B1*;

inform task 2 "START TX #1:1:1..2 FRAMES 1000 SEQNUM MS5B1'";

inform task 2 "ERROR REP 10 SKIP 1 #1:1:1..2 FRAME";

query task 2;

[~
/

a

Ready Mer 4Bl  MUM |

oGL
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TRAU Tx/Rx Command Line Based

« Sends and receives TRAU frames (with or without impairments) based on the codec type, and time alignment,
and logs the events

Example —
run task "TRAUTerrE1: TxRx";
inform task 1 "SC #1:1:1..2 RATE 16K DIRECTION UPLINK CODEC EFR";
inform task 1 "SC #2:1:1..2 RATE 16K DIRECTION DOWNLINK CODEC EFR";
inform task 1 "START RX #2:1:1..2 FRAMES 1000 SEQNUM MSB1";
inform task 1 "START TX #1:1:1..2 FRAMES 1000 SEQNUM MSB1";
inform task 1 "ERROR REP 8 SKIP 5 #1:1:1..2 DUP 10";
inform task 1 "TA CONT INTERVAL 10 #1:1:1..2 XT -1";

—
i s
.

Communications
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File based TRAU Record/Playback

Sample Script performing TRAU record / playback and analysis using TRAU analyzer

&1+ E1_Trau wcs scripts.gls - GLClient - O] x|

EI|E.' Edit Wiew Connect Script Log User Help

EH RS NR D EEGE g

Frame Type (Full Rate, ltokbp=, Cl1-CH})

*
Connected to GL Server on 'harsha'
. il - ST
run tESk 'Trﬂl.lFl.ll'll:E1 -TKFIIE us'"g TrﬂumMI F|Ie Wigw Capture Statistics Database Configure Help
Task 3: Task 3 started . @ Baee 0| ||| ]2kl [0 GaTo |
. . Len Eror | TR&UF... | TRAUF.. |Fra | spe... | Tim.. | CRC |F|IF |AM | ]
Task 3. Task 3 terminated 000000 020000 “ Uplirik ... mmm
. . 2 1 1-2 193 00:00:00.020000 Uplitk, ... Adaptiv... Valld Wali... Indl Cod..
I."."Tfﬂl'lﬁl'l'llt trau frames from ﬂMH_EIEED-HDL 0| 2 1 12 194 00:00: 00020000 4n Uplirk [ Adaptiv..  Valid Go... No... lnw.. Indi. Cod..
' . T . i 2l 1] 12 195 00:00:00.020000 40 Uplink [..  Adaptiv.. Walid  Ge.. No.. lmv..  Indi.  Cod.
run task "TrauFuncE1:TxFile using Trau'-,hMFl. 2l 1] 12 196 00:00:00.020000 a0 Uplink [..  Adaptiv.. Yalid Go.. No.. lnv..  Indi.  Cod.
2 1] 12 197 00:00:00.020000 a0 Uplink [..  Adaptiv.. Yalid Go.. No.. lnv.. Indi.  Cod.
. g 2| 1] 12 198 00:00:00.020000 40 Uplink .. Adaptiv.. Yalid Go.. MNo.. Inwv..  Indi. Cod.
{{fReceive trau frames to F.hdl file in port-2 T5-1 $2 112 199 000000020000 40 UEI::k L. Ad:Et:... o = j
1 . H . nmi
run tHSk rrrEUFun[:E-l 'H}:FIIE us"-lg -I-ral'll'lH'.":{'I-| Card? TimeSlot=1 SubChannels=1-2 Frame=192 at 11:29:18 067250 O Len=40 -
n . HDLC F Dat FCS
UPLINK" #2:1; ILC Frmne Dsta k705 :I
Frame Sync ¥alid Frame Sync (0000000000000000111111111111111111;
Frame Direction Tplink (U=er)

.00110. . Adaptiwe Hulti-Rate Harrow Band Codec {AME-!

F'!.E-'Ellj':." Time Alignment (C6-Cll) for TAC_AME = ... .. 00 0000, ... Ho change in frame timing
Feg or Ind Flag-REIF (Cl2) for Uplink ... 0. Indication (Codec Hode)
Configuration Protocol (C14-Clsy = ... aoo.o. L. ETS does not support TFO or TFO i=
Hez=age Ho (Cl? C18) .00, ... BTS does not support TFO or TFO i= di=abled
B A AT < SRS Aol ooes mot, LI_I
Hex Dunp of the Framns Data
DD 00 98 oo 83 EF FF FF FF FS BR 78 9? E9 C1 FF 1 Id*_,i@,i'sicn xleég
F4 54 C4 39 EE 22 98 BO 91 85 92 46 F2 0A 9C 51 aTAL" 1" 1"Fo 10
EF FF FF FF FF FF FF FF CHVFTTY

4]

Funning, Ukilization 0, 15%: |C:'|,Temp.HDL |Captured 200 frames
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File Based TRAU Record / Playback

File based TRAU Record / Playback (Traufunc) module is an command-line based client application used to

capture / playback TRAU traffic
Allows transmission / reception of TRAU frames in *.hdl file format

Example

» run task "TrauFuncT(E)1:help" #*;

» run task "TrauFuncELl:TxFile" using " file.hdl CONT 8K SC:80 " #1:10;

> run task "TrauFuncE1:RxFile" using "trau.hdl 20000000 CONT 16K SC:FF UPLINK " #1:23;
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