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Overview

UMTS (Universal Mobile Telecommunications System) is capable of handling both Circuit-Switched (CS) as well as Packet-Switched (PS)
data simultaneously through its UTRAN network.

GL’s UMTS Analyzer adds capability to monitor various interfaces within UMTS network. The tool allows end user to capture, decode
and collect essential information across various interfaces i.e. lub, lub, IuCs, and IuPs. Also, it supports GSM over ATM i.e. DTAP Layer
over BSSAP. Simultaneous handling of ATM based AAL2 and AALS virtual channels and reassembly, helps in fault diagnosis and
troubleshooting UMTS network. GL Communications supports the following types of UMTS analyzers:

e Real-time UMTS Analyzer (Pre-requisites: GL's T1 Elinternal cards or USB T1 E1 external units, required license, and Windows®
Operating System)
e Offline UMTS Analyzers (Pre-requisites: Hardware dongle and Windows® Operating System)

For more details, visit UMTS Protocol Analyzer webpage.
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Main Features

Display Features
e Displays Summary, Detail, Hex-dump, and Statistics Views
e Summary View provides the information about few important fields (Dev #, Time Slot, VPI/VCI, PT, HEC, OSF, AAL type, CID, AAL
type 2 signaling message (ALCAP message) and more in a tabular format

e Detail View

Displays decodes of a user-selected frame from the summary view

Provides options to display or hide the required protocol layers

Contents of this view can also be copied to clipboard

Provides option to toggle detail view vertically or horizontally as feasible for the user

e Hex dump View displays the frame information in HEX and ASCII format, the contents of this view can also be copied to
clipboard

e Statistics View displays statistics based on frame count, byte count, frames/sec, bytes/sec etc. for the entire capture data

e Any protocol field can be added to the summary view, filtering, and search features providing users more flexibility to monitor
required protocol fields

e Option to combine data from multiple columns under one column

e Option to create multiple aggregate column groups and prioritize the groups as per the requirement to display the summary

results efficiently

Supported Protocols
e Supports decoding of protocol across lub, luH, lur, IuCs, luPs, and Gn Gp interfaces
Filtering and Search

e Advanced filtering and search based on any user selected protocol fields
e Allows the user to automatically create search/filter criteria from the current screen selection
Capturing Streams
e Streams may be captured on the selected time slots (contiguous or non-contiguous) and on full bandwidth
e Multiple streams of ATM traffic on various T1 E1 channels can be simultaneously decoded with different GUI instances

e Captures, decodes, filters, and reassembles AAL-2 and AAL-5 frames in real-time, from within the ATM cells according to user

defined VPI/VCI
e Decodes different control plane protocols i.e. NBAP, RNSAP, RANAP, ALCAP, SSCOP etc and user plane protocols i.e. lu-UP, lu-FP,
AMR and so on
Export Options
e Exports Summary View information to a comma delimited file for subsequent import into a database or spreadsheet
e Capability to export detailed decode information to an ASClII file

Record/Playback

e Recorded raw data can be played back using raw data playback application

© GL Communications Inc.
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Main Features (Contd.)

Remote Monitoring

e Remote monitoring capability using GL's Network Surveillance System
Additional Features

e Supports real-time as well as offline analysis
e Recorded raw data can be played back using raw data playback application

e The following variations are accommodated in the software: inverted or non-inverted data, byte reversal or non-reversal, with

or without Inverse Multiplexing option
e Unscrambling of ATM cells based on SDH X* + 1 algorithm
e Trace files for analysis can be loaded through simple command-line arguments
e Multiple trace files can be loaded simultaneously with different GUI instances for offline analysis

o Ability to configure .ini file for VPl and VCI (for ALCAP, NBAP, RANAP, and so on)

Summary, Detail, and Hex dump Views

The analyzer displays Summary, Detail and Hex dump View in different panes. The Summary View displays Frame Number, Time,
Length, Error, VPI, VCI, PT, HEC, OSF, AAL Type, CID, LI, UUI, CPl and Frame Type message. User can select a frame in Summary View,
to analyze and decode each frame in the Detail View. The Hex dump View displays the frame information in HEX and ASCII format.

% UMTS Protocol Analysis (lub-Interface) 64-bit — 0 X

File View Capture Statistics Database Call Detail Records Configure Help

= B (S| Awm[zn@| =[@] 900w Fi[8[%[ % [0 f B 0 GoTo
Dev TScount Frame# TIME (Relative) | Len Error VPl VCI ProcedureCode Message Type Message Type Type A
ATM ATM RANAP RR MM
2 30 5 00:00:03.136054 53 1 40
2 30 6 00:00:03.204070 53 1 40
2 30 7 00:00:03.248016 53 1 56 v
<N - RN - : - >
Device? TScount=30 Frame=4 at 00:00:02.055958 OK Len=101 *%% Right click to SHOW/HIDE laveia

ATM Frame Data

============ ATM Layer ============ = Scrambled SDH X*43+1

0000 GFC = 0000.... (0)

0000 VPI =1 (....0000 0001....)

0001 VCI = 40 (....0000 00000010 1000....)
0003 PT = ....000. (0)

0003 CLP B o 0 (0) M
< >
[Hex Dumnp of the Frame Data A

00 10 02 80 54 00 00 00 00 05 00 02 00 0S 00 00 eT
03 E9 08 04 00 14 49 00 00 10 01 00 00 00 00 00 é I
00 00 00 00 00 00 00 00 00 00 0S 00 OC 03 2C 03
2C 01 96 01 96 2D 2D 2D 2D 06 00 04 00 00 00 01 e N I—
07 00 04 00 00 00 01 00 00 88 00 00 00 00 00 00 1 ~
'€ Device# | B Frame Count(Device # [
2 28
total 2 28
C:\Program Files\GL Communications Inc\U: |28 Frames I

Summary, Detail, and Hex dump Views
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Real-time and Offline Analysis

Users can analyze UMTS frames in real-time and record all or filtered traffic into a trace file. The recorded trace file can be used for
offline analysis or exported to a comma-delimited file, or ASCII file.

UMTS analyzer is capable of capturing & reassembling frames that were transmitted with bit inversion, octet bit reversion, user/
network side, ATM mapping, scrambling, and inverse multiplexing (IMA). The captured raw data can be transmitted using playback file
application.

= n Protocol Capture Configuration = =)
} File View Capture 1 Save Load Default
‘_—um—l-" il (] capture Fite Opti A
i CopRure Relipaons Card and Time Slot Selection =
U!! S S Sy Sefecion PORTACTIONS | Poe\Ts |00]t[02a3] 04056 o708 oa 10] 1 12] 131 5] 16] 17 18] 9 20 o[22 23 24 [ 5 25 7 [ [ 0 [ 031
N Capture Filter ng; 1 Gu..ﬂgg!ggmm E 4 ‘gﬁ@ _g! g ﬁﬁﬁﬁﬁﬁﬁﬁ
EReassembly Options vix@il: (00e6060d0ECTEECCCEORTACE | (11
]}J Gui & Protocol Options
User (unchecked) / Network (checked)
v
Bit Inversion (1 <-> 0)
2 I
Octet Bit Reversion (MSB <-> LSB )
2
ATM Mapping 1 r Row[Polt] Select, Clear, Paste Operations
& Direct Mapping
(‘PC; Fatbeeslaondiii Select All
Scrambler i Al e for paste Clear All
[V SDH X"43+1
Paste All
Inverse Multiplexing Paste Clipboard to Port List
¥ Inverse Multiplexing IMA Frame Size [128 v Paste List
v

Stream / Interface Selection

Inverse Multiplexing over ATM (IMA)

The ATM Analyzer is enhanced to capture & reassemble frames that were transmitted with Inverse Multiplexing option. With Inverse
Multiplexing over ATM (IMA) feature, up to 8 T1 E1 links can be configured to form a high-speed connection. ATM cells are trans-
mitted across multiple interfaces in a cyclical fashion, and recombined to form the original stream.
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> 2. p e e —a
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............ TH Loyor seessescssse .

VPl « § (Aanannan_nins. A

ver « 56| Cellsrecombined into |3 )

T . | sinQle ATM stream

cLe . T TUN C
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Coancn Part Indicator (CPI) 00000000 (0)

Tanath 200 (»ANCAY -
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D e
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Captured ATM Frames with IMA
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Filtering and Search
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Users can record all or filtered traffic into a trace file d also can create search/filter criteria automatically from the current screen
selection. Filter and search capabilities adds a powerful dimension to the UMTS Analyzer. These features isolate required frames from
the captured frames in real-time, as well as offline. Users can specify custom VPI, VCI, and PT type values to filter frames during real-
time capture. The frames can also be filtered after completion of capture based on Frame Number, Time, Length, Error, VPI, VCI, PT,
HEC, OSF, AAL Type, CID, LI, UUI, and more. Similarly, Search capability helps user to search for a particular frame based on specific

search criteria.

—~ATM Layer — Filter Selection — Frame Type Value
Idle Cells B (lub-Interface) - ATM-Cell
= [+ Q Data Link
Capture when checked B ATM SSSAR-Frame
¥ VPl
~AND /0R © VO
" AND  OR © PT
© HEC L
~ VP list © OSF
|5 10 O AAL Type —
¥ Frame Type
Vol it - AAL2 Reassembly (CPS-SC
-8 AALS Reassembly (CPCS-F »
|1 015 «| | B | Activate I Deactivate
| Layer | Field | Fier Value
Select ALL ATM VPI 35
ATM Frame Type CPS-Frame
Clear ALL < | o
— Conditions for all selections——————————————
Clear ALL I | (" AND (' OR ‘ [ (¢ Include " Exclude Deactivate Sel I Deactivate All l

Reassembly

Real-time and Offline Filter

Using reassembly option user can specify VPI / VCl value to reassemble using the segmentation and reassembly rules defined by the

specified AAL type.

Il Reassembly Options
Save Load Default

=101 x|

[E]] Capture File Options
nw Card & Stream Selection
‘T.(’ Capture Filter
%Reassembly Options
[SJ Gui & Protocol Options

~Add AAL VPl / VLI Ranges

~ Explicit AAL VPIA/CI specifications —
AAL | VPl Ranges [VCIRang  Delete Al |
Asl1 any any
AsL2 any any
AAL3A  any any paelsne
AALS any any
«| | 33|

ABL2 Al vp I
A8L5

Add val |

C AAL0 C AaLT " Aa8L2

— Nonexplicit VPIA/CI specifications default to

' AAL3, % AALS

<

| of

Reassembly Options
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Save/Load All Configuration Settings

Protocol Configuration window provides a consolidated interface for all the important settings required in the analyzer. This includes
various options such as protocol selection, startup options, stream/interface selection, filter/search criteria and so on. All the
configuration settings can be saved to a file and then loaded for future operations. Users may also just revert to the default settings
using the default option.

I Menu checked options — JJ.Q'Z‘
E_g Select summary columns to display ¥
77" Menu checked options [ View Latest Frame/Packet
I, protocol standard selection
127 Network{user side selection [ Enable Periodic Trace Saving
€V} Time Format
T vowrer seens 21x]
(4 view Search Savein: [ tProbe E1 Analyzer X «®cxE
g& TCP Connection Options -2 A-Law Samples ()Fiker Files OPpp ) WinClier
€ periodc Trace Saving Options |_JARP (_)FrameRelay L ProfileSamples
27 , | atm CGkview CProtocolClassiier
E Startup Options | )Ber COGprs _JReleaseNotes
£1Hoata Link Groups | _)Bin2Frame 6r303 )Sabits
F. |_)BitFies L)Gsm usaoming transitions
. B Eont S | caldata Cahdc_isdn 551
' :-J INI Decode Options | capdata Chp £Dss7
| COMA () 1sdnEmulator () StripChart
| _JData LOMAPS Trau
WREELE | Digtal Echo Canceller C)MLPPP O TXRYURiRY
|- docs )Mtd Files ) Umts
:‘I | de CNetwork Survellance  LIVSxProt
My Computer I P | |
o File name: [UrntsProtanalyzer Act ~| S—m'
Saveastype: | Configuration Fies (" ACF) =l Cancel |
Places -

Save / Load Configuration
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Aggregate Column Group

The enhanced feature of the protocol analyzer is aggregate column groups. The user can also create multiple aggregate column groups
and prioritize the groups as per the requirement to display the summary results in an efficient way.

If the user has five different aggregate columns and wants to prioritize some columns, the user can create a group of aggregate
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columns with the highest priority and will display only the columns of chosen priority. If the values are null, then the next group values
are displayed. The aggregate columns comprising a group will have the same prefix and suffix index as ~0, ~1 ... “N. The group~0 is the

root aggregate group that has the highest priority.

# ' Aggregate Summary Columns

Save Load Default

G Select summary columns to di...
ﬁ Menu checked options

J .

/[,L Protocol standard selection
_S'I"V

Y MNetwork/User side selection

4 Time Format

Sy View Filter

ﬂﬁ\iim Search

Iﬂ& TCP Connection Options
Periodic Trace Saving Options

F] Startup Options

J;E.',( Data Link Groups

F,

F Miew Font Size

INI Decode Options

: Define Summary Columns
ZZ-E,llggregate Summary Columns
1(;;“’ Capture Options

Add | Delete | Aliases | Reorder [ Reverse Use '_"in the name for multiline headers
Name Display Format Summary Columns Separator
Group~0 [=|Concat S| VC_ATM

|Group~1 =/ <Col_Alias>Value S| VPILATM &

Aggregate Column Group

The updated results are as shown in the figure below. Here the root aggregate group™~0 summary columns are displayed first and then
Group~1 and Group~2 as per the assigned priority if the higher group values are null.

E® UMTS Protocol &nalysis (lub-Interface) 64-bit

File View Capture Statistics Database Call Detail Records

Configure  Help

=[] 8 (o] aua) =e] WL 2 (8(F#] O[] ] %] T ] o]
Dev TScount | Frame#t |4E (Relaty Len Error Group™0 VPI VLI |icedureColzssage Tyj=ssage Ty| pe of iden| Identity |=ssage Ty|=ssage Ty1 SM data ~
ATM ATM | RANAP RR MM MM MM GMM SM SMS
%> | x| oo, [ sl Jwo 01 Jeo [ | [ | [ | [ | |
/2 30 1 00:00.... 53 40 1 40
2 30 2 00:00.... 143 56 il 56
/2 30 3 00:00.... 10 40 1 40
/2 30 4 00:00.... 245 72 1l 72
§ 7 30 5 00:00.... 10 40 1l 40
/2 30 6 00:00.... 53 72 1 72
2 30 7 00:00.... 53 56 1l 56
/2 30 8 00:00.... 53 56 1 56
/2 30 9 00:00.... 53 40 1l 40
2 30 10 00:00:... 53 40 1l 40
r 9 an 11 nnnne m2 72 1 7 b

Device?2 TScount=30 Frame=0 at 00:00:00.
ATH Frame Data

0000 GFC
0000 VPI
0001 VCI
0003 PT

0003 CLP
0004 HEC

Padding

002E Common Part Indicator (CPI)

Off-line Viewing.

000000 OK Len=53

002D CPCS User-to_User Indication (CPCS-UU)

============ AALS Reassembly (CPCS-PDU) Layer

Scramnbled SDH X743+1

0000, ...

(0)

1 (....0000 0001....)

40 (.
..o01

(1)
(0

..0000 00000010 1000....)

»»x% Right click to SHOW/HIDE layela

=0B0O0000COB00000B14490000100100000000000000000000000000000005000C

00000000
00000000

(0)
(0)

A ¢ aAAns

[C:\Program Files\GL Communications Inc\tP [30 Frames

Display of Aggregate Column Group in Summary View
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Call Detail Record and Statistics View

Important call specific parameters such as Call ID, Call disposition, Call duration, Mobile ID, Called/Calling Number, Call type
(SMS/PDP/Setup/Location update etc) are displayed in the Call Detail View. Additionally, users are provided with the option to search
a particular call detail record from the captured traces.

Various statistics can be obtained in statistics view to study the performance and trend in the UMTS network on protocol fields and
parameters.

x|
Field Names — Message Type
Use Type (single selection)

@ First segment indicator ;I
} @ Hop Counter
@ Importance Of Messages
} Em In-sequence Delivery
; EE Message Handling (Class 0 a

[l Message Type

Key
Field

— Statistic Typefs) (calculated, multiple selection)

I Em More Data Indicator
{Ell Nature Of Address Indicator

Frame Percent
Byte Count

@ Number of remaining segmen
i Em Numbering plan
=l 0dd/Even Indicator
{N) Parameter Length
{N) Pointer To 1st Mandatary Pai
{ND Pointer To 2nd Mandatary Pz
{N) Pointer To 3rd Mandatary Pa
{ND Pointer To Optional Paramete
@ Recieve Sequence Number |
2l Refusal Cause
| | »
~ Selected Statistic Information

Byte Percent

ended unidata
ended unitdata service

@ Cumulative € Separate

Flemovel

Laver | FieldName | UseType | Statistic Type Remove Sel |
ATM HEC Key

ATM VCl Key Frame Count Remove All I
SCCP Message Type  Total Frame Count

< | i3 —lpr

X UMTS Protocol Analysis (1u-Cs/Tu-Ps-Interface) T

Scount VOl | PT | HEC [OSF | AAL Type Fiame Type =

2 Y 9 2050 53 1 &% O n AALS CPS Frame

2 2 10 20050. 53 T Y RS AALS CPS Frame

2 ) 1 20050. 149 1 % 0 6 AALS CPS-Frame

2 £ 12 20050. 100 DecodeE. 1 40 0 B4 AALS CPS Frame

2 2 13 20050. 101 DecodeE. 1 40 0 84 AALS CPS Frame

2 € u 0050, 5 1 0 1 % RALS CPS Frame

2 ] 15 20050. 53 1 0 1 ® AALS CPS-Frame

2 2 6 0050, 5 1 i |1 i AALS CPS Frame

2 € 17 20050 53 1. 1% (1 i1 AALS CPS Frame

2 € 18 20050 101 DecodeE. 1 % 0 65 AALS CPS Frame

2 2 19 2050 101 DecodeE. 1 40 0 & AALS CPS Frame

2 £ 2 2050, 53 1 0 1 % AALS CPS-Frame %
o = R R =5 _’J_J
Q voi | @ wec|fd Frame countivey
(3 65 1
56 k) 9
7} % 3

IC:\Program Fles\Gl Communiations 1 28 Frames [

Statistics and Call Detail Record View

Document Number: XX165-01
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Available
Standards

lub-Interface
lu-Cs/lu-Ps-Interface
lur-Interface

Gn Gp

Supported Protocols

ATM

AAL

AAL2

AALS

SSCOP

SSCF for UNI

AAL Type 2 (ALCAP)
NBAP

lub FP

RANAP

lu-UP

MTP3-B

RNSAP

SCCP ITU / ANSI
SCTP

IP

ubP
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GMM (GPRS Mobility Manage-

ment) / SMG

(GPRS Session Management)

GSM CC/ GSM MM
SMS

AMR

SSSAR

UMTS MAC RLC
RRC

M3UA

SSCF-NNI (Service Specific Coordina-
tion Function - Network Node Inter-

face) Protocol

SAAL-NNI (Signaling ATM Adaptation
Layer - Network Node Interface

Supported Protocols Standards and Specifications

Specification Used

ITU-T1.361

ITU-T 1.363

Class B (ITU-T 1.363.2)

Class C & D (ITU-T 1.363.5)
ITU-TQ.2110

ITU-T Q.2130(07/94)

ITU-T Recommendation Q.2630.1
3GPP TS 25.433 V6.3.0 (2004-09)

GPP TS 25.427 V6.1.0 (2004-12) and 3GPP TS 25.435
V6.1.0(2004-03)

3GPP TS 25.413 V6.3.0 (2004-09)

GPP TS 25.415 V6.1.0

ITU-T Recommendation Q.2210

3GPP TS 25.423 V6.4.0 (2004-12)
ITU-TQ.711-Q.714 / ANSI T1.112-1996
RFC 2960

RFC 791

RFC 768

3GPP TS 04.08 V7.19.0

3GPP TS 04.08 V7.17.0

3GPP TS 03.40 V7.5.0 & 3GPP TS 04.11 V7.1.0 GSM
03.38 version 7.2.0

3GPP TS 26.101 V6.0.0

ITU-T 1.366.1

3GPP TS 25.321 V6.1.0 and 3GPP TS 25.322 V6.1.0
3GPP TS 25.331V6.4.0

RFC 3332

ITU-T Recommendation Q.2140 (02/95)

ITU-T Recommendation Q.2100 (07/94)
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Buyer’s Guide

Item No Product Description

XX165 T1 E1 UMTS Protocol Analyzer

OLV165 Offline UMTS Analyzer

Item No Related Hardware

PTEOO1 tProbe™ Dual T1 E1 Laptop Analyzer (Require Basic Software)
FTEOO1 QuadXpress T1 E1 Main Board (Quad Port)
ETEOO1 OctalXpress T1 E1 Daughter boards (Octal Port)
XTEOO1 Dual Express (PCle) T1 E1 Boards

TTEOO1 tScan16™ T1 E1 Boards

Item No Related Software

XX020 Record / Playback File Software

XX654 Inverse Multiplexing over ATM Protocol Emulator

Note: PCs which include GL hardware/software require Intel or AMD processors for compliance.

For more details, visit UMTS Protocol Analyzer webpage.
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