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1. Present Condition of

Mobile UE Application Testing
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Market Trend
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The focus of UE development is shifting increasingly from fundamental

communication technologies to applications due to the sophistication of
functions and services for mobile terminals.
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Current Status of UE Application Testing

This is the current UE application test situation:

’ Tlest environment ’ Advantage Disadvantage
* Requires on-site testing
» Actual mobile network (especially for communication systems
Real network * Realistic specific to other countries)
« Communication status cannot be set freely
. Qirmi * Very expensive
Test bench . g[mt”ar tﬁ eal geftwolrkt - « Wastes time due to small number of
atus changed ireely 10 Some exten in-house facilities and operator test benches
Hardware « Status changed freely ’ E.Xp.enj've
i * Lower cost than test bench " Limited users :
BTS simulator » Restricted supported functions
» Many restrictions (only some call processing
RF Tester base * Low cost patterns and parameters can be changed)
simulator * Simple operability » Unsuitable for testing UE applications
because specialized for RF measurements
Software .
. * Handy and very low cost « No communications support
simulator

The UE application test market requires application testers positioned between

Hardware BTS simulators and RF Tester base simulators.
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2. Anritsu Test Mobile UE Solutions
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Anritsu Mobile UE Test Solutions
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Anritsu Protocol/Application Test Solutions

Demand for Mobile Phone Test
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3. Product Overview and Features
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Personal Benchtop Global Mobile Communications
Network for Wireless Application Developers

Packet data services and 3G systems are growing globally in today’s
wireless market. Factors for succeeding in the wireless business are
shifting from basic communication technology to the ability to plan and
develop attractive mobile devices and services.

The MD8470A Signalling Tester helps wireless application
engineers accelerate the development and reduce the test
cycle for these products and services.

MD8470A s
\ Signalling Tester
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Product Overview and Features (1/4)

(1) The all-in-one platform supports functional testing of UE applications
such as voice and video calling, contents download, and messaging.

The MD8470A supports the bearers for various
applications, such as voice and video calling, packet
COmmunlCatlonS, bl’OWSIﬂg/COﬂtentS download, end'tO' E......................................................E
end UE communications (one MD8470A unit), and : '
SMS/MMS*.

*: Requires separate MMS application server

CF B
Video Call Loopbacko == -i_

Messaging
Games

Video Call
L
MD8470A el
Mobile UE Signalling Tester Handset |
Voice Call
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Product Overview and Features (2/4)

(2) Supports Basic Call Processing

Basic call processing (voice/video/packet call/SMS/MMS) is supported as standard for W-CDMA/
HSDPA/HSUPA, and voice/packet call/[SMS/MMS are supported for GSM/GPRS/EGPRS.

B Supported functions (sample scenarios for following connection tests)

Function Description |
Handset/Loopback Performs loopback or handset communication test :
) *
Voice Call End-to-End Performs end-to-end voice call test between two sets of MS As of Septem ber 2010
*Two sets of MD8470A are used.
Loopback Performs video call loopback test
Video Call End-to-End Performs end-to-end video call test between two sets of MS
*Uses two sets of MD8470A

W-CDMA Packet Communications

Performs application tests utilizing packet data communications by connecting to server
*Can change rate (DL;64/128/384 Kbps)

HSDPA (1.8M/3.6M/7.2M)
Packet Communications

Performs application tests utilizing packet data communications by connecting to server
*Uses MX847010A-11 HSDPA Software (option)

HSUPA (2.0M) Packet Communications

Performs application tests utilizing packet data communications by connecting to server
*Uses MX847010A-12 HSUPA Software (option)
*Provided by MD8470A web download support service (MX847010A-20)

W-CDMA/ W-CDMA PPP Packet Communications

Performs PPP (Built-in server/Serial) packet data communication test

HSPA HSDPA (1.8M/3.6M/7.2M)
PPP Packet Communications

Performs PPP (Built-in server) packet data communication test
*Uses MX847010A-11 HSDPA Software (option)

Multiple PDP Context

Perform Multiple PDP packet communication test

SMS (Short Message Service)

Performs SMS (7bit-ASCIl, Unicode, Binary) test
*Uses SMSC (SMS Centre)

W-CDMA Cell Broadcast (BMC)

Performs W-CDMA Cell Broadcast test

UDI (Unrestricted Digital Information)

*Uses MU847090B ISDN Interface (option)
*Provided by MD8470A web download support service (MX847010A-20)

SS (Supplementary Services)

Offers various sample scenarios for supplementary services, such as Emergency call/Multiparty/Call
waiting/USSD, etc.
*Provided by MD8470A web download support service (MX847010A-20)

W-CDMA 2Cell Hard Handover

*W-CDMA: Requires MU847010B W-CDMA/HSPA Signalling Unit and MX847010A W-CDMA/GSM Simulation Kit
*W-CDMA 2Cell HHO: Requires MD8470A-02 Second RF Option, two MU847010B W-CDMA/HSPA Signalling Units

Performs W-CDMA Hardhandover test between W-CDMA 2Cells (Voice/Packet DL384k _UL64k).
*Uses MX847016A Multi-cell Network Simulator (option)
*Provided by MD8470A web download support service (MX847010A-20)

/nritsu
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Product Overview and Features (3/4)

(2) Supports Basic Call Processing (Cont.)

Basic call processing (voice/video/packet call/SMS/MMS) is supported as standard for W-CDMA/

HSDPA/HSUPA, and voice/packet call/'SMS/MMS are supported for GSM/GPRS/EGPRS.

B Supported functions (sample scenarios for following connection tests)

Function Description |
Handset Performs handset communication test *

Voice Call __ As of September 2010
Loopback Performs loopback communication test

GPRS Packet Communications

Performs application tests utilizing GPRS packet data communications by connecting to server

EGPRS Packet Communications

Performs application tests utilizing EGPRS packet data communications by connecting to server
*Uses MX847010A-01 EGPRS Software (option)

GSMCSD Performs GSM circuit switched data (CSD) communication test
Performs GSM (CS: Voice) + GPRS (PS: Packet) simultaneous communication test
GSM/GPRS/ DTM (Dual Transfer Mode) *Uses MUB47020B GSM Singalling Unit

EGPRS

*Performs GSM (CS: Voice) + EGPRS (PS: Packet) DTM test by using MX847010A-01 EGPRS Software (option)

SMS (Short Message Service)

Performs SMS (7bit-ASCII, Unicode, Binary) test
*Uses SMSC(SMS Centre)

GSM Cell Broadcast (SMSCB)

Performs GSM Cell Broadcast test

SS (Supplementary Services)

Offers various sample scenarios for supplementary senices, such as Emergency call/Multiparty/Call waiting/USSD,
etc. *Provided by MD8470A web download support senice (MX847010A-20)

GSM 2Cell Handover

Performs GSM Handover test between GSM 2Cells (Voice: EFS/Packet: GPRS).
*Uses MX847016A Multi-cell Network Simulator (option)
*Provided by MD8470A web download support senice (MX847010A-20)

W-CDMA<->GSM/GPRS/EGPRS

Performs Inter-RAT test between W-CDMA and GSM/GPRS (Cell Reselection/Voice/Packet).
*Performs Inter-RAT test between W-CDMA and EGPRS by using MX847010A-01 EGPRS Software (option)

Inter-RAT

Handover
HSDPA<->EGPRS

Performs Inter-RAT test between HSDPA and EGPRS.

*Uses MX847010A-01 EGPRS Software (option)

*Uses MX847010A-11 HSDPA Software (option)

*Provided by MD8470A web download support senice (MX847010A-20)

*GSM/GPRS: Requires MU847020B GSM Signalling Unit and MX847010A W-CDMA/GSM Simulation Kit
*GSM 2Cell HHO: Requires MD8470A-02 Second RF Option, two MU847020B GSM Signalling Units Su
*Inter-RAT: Requires MD8470A-02 Second RF Option, MU847010B W-CDMA/HSPA Signalling Unit and MU847020B GSM Signalling Unit
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Product Overview and Features (4/4)

(3) Supports Multiple Communication Standards
(W-CDMA/HSDPA/HSUPA, GSM/GPRS/EGPRS)

Complies with the world’s major 2G, 2.5G, 3G and 3.5G mobile
GSM/GPRS/EGPRS and W-CDMA/HSDPA/HSUPA communications standards

(4) Covers 400 to 2700 MHz Frequency Range

Easily supports further system expansion by covering wide frequency range of
400 to 2700 MHz seamlessly

/ W-CDMA/HSPA Signalling Unit
—")
GSM Signalling Unit

W-CDMA/GSM Simulation Kit

HSDPA Software
HSUPA Software

MD8470A EGPRS Software
Signalling Tester
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4. Platform/Interfaces
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Platform/Interfaces (1/2)

system hardware and control

Voice
Communication
. . UE [ i} Test
« The BTSis simulated by L ‘a
installing the communication ]
azs v 4

software.

il
= |
: @
e Ethernet, ISDN, Handset, and é%
Serial 1/0O interfaces supporting =" & .

various data communication . Used for connecting

services . to MD8470A
built-in application
server

« Small-footprint chassis for use in :-.mésoz-%iw@ ; Ethernet
personal benchtop simulation =
environment |
(281 (D) x 426 (W) x 221.5 (H) mm) Lo o me packet
Communication
Test
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Platform/Interfaces (2/2)

Voice

« Simulations controlled without UE : . Communication
remote PC (Windows® XP L |
installed in built-in PC*) L] P

*Built-in PC specifications:
OS: Windows® XP Professional
CPU: Mobile Intel® Pentium®4 1.7 GHz

HDD: 40 GB
RAM: 512 MB g
*Windows is a registered trademark of Microsoft Corporation in the USA and other countriels. __ ‘F_ :
*Intel Pentium is a registered trademark of Intel Corporation in the USA and other countries.™, g & = : !
|| 531
_ _ o _ » Used for connecting
« An application server is installed in the to MD8470A
N . built-in application
MD8470A built-in PC. A single platform can server
perform functional testing of applications
using packet communications by u - u
connecting the Call Proc Ethernet and | "’f‘.’:’ e '
Ethernet (O or 1) of the MD8470A built-in PC. ikt :
(An external server can also be connected.) 1L -
: 2 Packet-h
Communication
A remote control PC is not required and a single platform offers Test

a development environment including the application server.
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5. Application Test Examples
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MX847010A W-CDMA/GSM Simulation Kit (1/4)
MX847010A W-CDMA/GSM Simulation Kit (V7.02)

WNS: Wireless Network Simulator Script Based Simulation

This application simulates interactive network Simulations are executed by creating
operations. The user sets the test parameters scenarios defining BTS operations at the L3
using a GUI. level.

CNS: Couple-UE Network Simulator
This application simulates interactive
network operations. va
The user performs
end-to-end UE testing
with the MD8470A
using a GUI

—

Discover What's Possible™ Slide 19 /I n ri tsu
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MX847010A W-CDMA/GSM Simulation Kit (2/4)

WNS (Wireless Network Simulator)

« This application simulates interactive
BTS operations™. A bearer is started
adaptively by the UE request.

 Using GUI operations, the user sets
the test parameters without editing
complex scenarios.

« The call processing state is displayed
graphically.

 The virtual UE performs origination
and termination.

*1: The WNS may not support all mobile terminals.
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MX847010A W-CDMA/GSM Simulation Kit (3/4)

CNS (Couple-UE Network Simulator)

T e — ]  This application simulates interactive
=1 I == BTS operations™. A user can perform
end-to-end UE tests with a MD8470A
by simple GUI operations™2,

A bearer is started adaptively by the
UE request.

 Using GUI operations, the user sets
the test parameters without editing
complex scenarios.

« The call processing state is displayed
graphically.

*1: The CNS may not support all mobile terminals.
*2: Requires Second RF option and two W-CDMA Signalling Units or
two GSM signalling Units.
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MX847010A W-CDMA/GSM Simulation Kit (4/4)

Script Based Simulation

 Provides library function for
creating C scenarios compatible
with MD8480A/B to define
simulations freely at L3 level

e Supports bearers such as voice call,
packet communications, and video
call (W-CDMA)

 Control software supports
execution of simulations, real-time
data trace, and decode analysis of
protocol messages

 Provides sample reference
scenarios

Discover What's Possible™ Slide 22 /I n ri tsu
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Application Test Examples
MD8470A Application Test Examples

5-1. Application test environment accomplished by very simple operation
-WNS (Wireless Network Simulator)-

5-2. End-to-end test environment accomplished by very simple operation
-CNS (Couple-UE Network Simulator)-

5-3. Voice Call (Handset/Loopback/End-to-End UE Test)

5-4. Access Class Barred (Rel. 99)

5-5. Web Browsing/Contents Download

5-6. UMTS Video Call (Loopback/End-to-End UE Test)

5-7. Messaging (SMS/MMS)

5-8. Cell Broadcast (SMSCB/BMC)

5-9. Service Interruption Test

5-10. Inter-System Handover Test (Inter-RAT)

5-11. Supplementary Services (SS) Test (Emergency Call/Multiparty/Call Waiting/USSD...)

5-12. Protocol Analysis (RRC, NAS (RR,MM,CC,GMM,SM), SS, SMS, IP, WAP, H.245)
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5. Application Test Examples

5-1. Application Test Environment by Simple GUI
Operation
WNS: Wireless Network Simulator
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5-1. WNS: Wireless Network Simulator (1/8)

e Simulates interactive BTS operations™

The basic connection tests can be performed without knowledge of scenarios. (W-
CDMA/HSDPA (1.8M/3.6M/7.2M/10.2M/14.4Mbps)/HSUPA (1.46M/2.0M/5.76Mbps), and
GSM/GPRS/EGPRS are supported).
« Effective for testing UE applications (on U-plane)
* Voice call, Video call, Browsing/contents download,
» SMS (7-biit ASCII, Unicode, Binary), MMS, Service Interruption Test, etc.

—Features —

e Interactive operation through simple UE connections™
* Implements actions from network and UE sides

< A iteu - Wiee,

WNS:
Wireless Network Simulator

EEEO® |
ONNEEH -
EEEE N

*1: The WNS may not support all mobile terminals.
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5-1. WNS: Wireless Network Simulator (2/8)

mtomatically responds to\

voice and videophone call
origination and disconnection
from UE side and performs
call setup and termination.

Supports browsing and
SMS/MMS

O
o

1111
O)asans

Mobile UE

=

Gs,plays call processing st@

in three windows (status
transition, network structure,
and virtual end-to-end UE) for

ﬂv (MD8470A) side can \

make UE side receive call
by issuing instruction for
voice and video call
origination

Disconnection also supported

nn"m.m{)&f}?(}‘aiumm;

easy viewing

o=@ B
(&) (=) () G
) & e
OO DD
Gaad G Cad G
s Has flaw fan
OO
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5-1. WNS: Wireless Network Simulator (3/8)
Main WNS Features

Supported Bearers

Setting Parameters

Other Functions

W-CDMA/HSDPA (*1) *Voice Call (Orig./ Term.), Packet (Orig./Term.), PPP (Built-in server) Packet (Orig.)

HSUPA(*2) Video Call [Loopback](Orig./Term.), Multi-call

GSM/GPRS/EGPRS(*3) *Voice Call (Orig./ Term.), Packet (Orig./Term.)

*Client IP Address Setting/Server IP address Setting/Router Connection Setting,

*RF Level Setting

*Band setting (Band I, I, Ill, IV, V, VI, VI, VIII, IX; X, Not Specified)

*Channel Setting, *Registration Type Setting, *Activation Time Setting (Voice, Packet, Video, MultiCall)
*Packet Window Size Setting, *Video Phone Setting (ISDN/Loopback)

W-CDMA/HSDPA (*1) *Packet Rate Setting
HSUPA(*2) (DL64k/UL64k, DL128k/UL64k, DL384k/UL64k, DL384k/UL128k, DL384k/UL384k, DL1.8M/UL384k,
DL3.6M/UL384k, DL7.2M/UL384k, DL10.2M/UL384k, DL14.4M/UL384k, DL HS-Auto/UL384k, DL1.8M/UL1.46M,
DL3.6M/UL1.46M, DL7.2M/UL1.46M, DL10.2M/UL1.46M, DL14.4M/UL1.46M, DL1.8M/UL2.0M, DL3.6M/UL2.0M,
DL7.2M/UL2.0M, DL10.2M/UL2.0M, DL14.4M/UL2.0M, DL1.8M/UL5.76M, DL3.6M/UL5.76M, DL7.2M/UL5.76M,
DL10.2M/UL5.76M, DL14.4M/UL5.76M, DL HS-Auto/UL HS-Autoo)
*Frequency Band Setting (GSM450, GSM480, GSM850, P-GSM900, E-GSM900,
R-GSM900, DCS1800, PCS1900)/ARFCN(CCH, TCH)
*Slot Setting (DL1/UL1, DL1/UL3, DL1/UL4, DL2/UL1, DL2/UL3, DL3/UL1, DL4/UL1, DL1/UL2, DL2/UL2, DL3/UL2)
GSM/GPRS/EGPRS(*3) *GPRS /Coding Scheme Setting (CS1, CS2, CS3, CS4)

*EGPRS/Modulation and Coding Scheme Setting
DL: MCS1, MCS2, MCS3, MCS4, MCS5, MCS6, MCS7, MCS8, MCS9
UL: MCS1, MCS2, MCS3, MCS4, MCS5, MCS6, MCS7, MCS8, MCS9

USIM *USIM Parameter Setting (MCC, MNC, IMSI, Test USIM_MODE, K, RAND, AUTN, IK)
*Edit and Transmission of SMS(CS/PS)/Display of Received SMS (7-bit ASCII/ Unicode/ Binary)

*SMS Status Report Function

*Continuous SMS Sending Function

*SMS Output Interface

*MMS Transmission/Reception Test (Requires Separate MMS Application Server)
*BTS Output Power Setting by GUI (1-dB Step)

*Emergency Call New

*Access Class Barred (Rel. 99) (Normal/Barred/Emergency)

*Qut-of-Service Setting

*Packet Preservation Setting Function

*RRC Status Change setting (Cell DCH & Cell FACH « Cell PCH)

*State Transition Diagram for Call Processing/CS/PS Attach Status Indicator
*MO/MT (Manual and Auto Answer) Operation by Virtual Terminal

*International Phone ID Function

*Show ID/Hide ID/Unknown ID/Payphone Termination Setting

Common

*1: Requires MX847010A-11 HSDPA Software Option
AN heekoIE i on e RalDiEpIaY *2: Requires MX847010A-12 HSUPA Software Option
“WNS External Control Interface *3: Requires MX847010A-01 EGPRS Software Option
*1: Requires MX847010A-11 HSDPA Software Option
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5-1. WNS: Wireless Network Simulator (4/8)

Basic Call Processing Support
Supports following basic call processing:
-W-CDMA/HSDPA/HSUPA:
Voice Call/Video Call/Packet Call/
Multi-call/SMS/MMS
-GSM/GPRS/EGPRS:
Voice Call/Packet Call/SMS/MMS

Rwguasson | TE Pt

Displaying Status and Connection

,[_. When a UE or connection target performs the process, a
mm| line showing the connection target lights or flashes. In

m®|/ addition, the corresponding process is highlighted, so the
@ ®|| user can confirm the connection status visually between
the UE and connection target.

Discover What's Possible™ Slide 28 /I n ri tsu
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5-1. WNS: Wireless Network Simulator (5/8)

BTS Output Power Setting

During simulation, the (DL) RF signal power output from the BTS
simulator can be changed (1dB steps) easily at the BTS Power window™1,

*1: Only supported when UE status set to Power Off, Idle, or Communication

Power changed

titgu - Wirnlrss Notwork Simulator
Fevp Sinulstion System  Heb

SE N
- L]
| pewmen | | Registration | . Pt H
; . r.,‘:‘i".i”:‘ = -
TH T | ‘ ’@# . T :T = ‘ dBm
(uE Retense ) [(wwreass | | e : ‘ ‘ ‘ ‘
= i Gate=—=s o Min. value Mean value Max. value Any power value
srs (-120dBm) (-70dBm)  (-20 dBm) can be input.
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5-1. WNS: Wireless Network Simulator (6/8)

.

Out-of-Service Setting

The WNS can simulate out-of-service operation by selecting Out
of Service in the Virtual Phone command mode™ .

*1: Only when UE status set to Power Off, Idle, or Communication

Daownlink. signal iz turned off.
Click 0K ta turh on,

Regiatration BTE Powsr

,Out-of-Service
§ (BTS output power turned off)

When the OK button on the out-of-service confirmation window

Is clicked, the BTS power is turned on. If the WNS is in the
Communication state at this time, it changes to the Idle state.
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5-1. WNS: Wireless Network Simulator (7/8)

Operation/Display by Virtual Phone

Yirtual Phone Setup

The virtual phone performs UE termination " o
and NW release of a voice call, packet Gollng Mode-
communication, and video call loopback. S

@ 8how!D OHideld O Unknown 1D O Payphone

[“Auto Answer:

QoN ® oFF
Answering Time: !5 31 [=]

infilEu - wlres Notwo aimi
*g B Risimi L Prae ~SME Loopback Phone ID:
3] —=
—— B shis ID: |001122334455 |
- a8
r=.w—. B SMS Access:

o °P S Pa:ket Terminate ®cs O ps

E NEWE Np—

__pewen | | Regiswaion | - aris B =it Redeace
a

s onies @ video O Hook

Bt oo 5]

SMS
= 5 \-"ldeo OnHook
= — = LHET
igimati Ll ion

Ld of Secags
| [

|
Packet .
Communication| $m . <
e
(e Retease ) [ rerense | [ e . . .
T e Yemrses o [WO@ The Virtual Phone Setup window is used to set

 OEEEH

the phone number (domestic/international),
Show ID, Hide ID, Unknown ID, Payphone,
automatic/manual answering for incoming voice
calls, and automatic answering time.
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5-1. WNS: Wireless Network Simulator (8/8)
Call Processing State Transition Diagrams

Voice Termination
during Packet Comm.

S

Videophone Call

Idle Terminate Voice Release from NW
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5. Application Test Examples

5-2. End-to-End Test Environment by Simple GUI Operation
CNS (Couple-UE Network Simulator)
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5-2. CNS: Couple-UE Network Simulator (1/3)

The CNS application software allows the user to perform end-to-end UE application
tests with one MD8470A unit. Using the CNS and additional hardware options, one
MD8470A unit supports the network simulation functions for voice call, video call and
SMS/MMS™! between two UE units (even different operators).

This unique solution provides an effective test environment to verify application
connectivity.

CNS: Couple-UE Network Simulator\

oo
@)

Only One Unit!

Two Units

*1: Requires separate MMS application server.
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5-2. CNS: Couple-UE Network Simulator (2/3)
Merlts of CNS

End-to-end UE tests using only one MD8470A unit with small footprint for configuring
personal benchtop simulation environment

« End-to-end UE tests by simple GUI operation
e Interactive BTS operations™ without knowledge of scenarios
e End-to-end SMS/MMS™ tests between UE sets of different systems (W-CDMA<->GSM)

 |P Packet communications from two UE sets to one application server
simultaneously

e Service interruption tests, such as voice call termination from other UE during IP
packet communications

e Control software executed for each UE in CNS to save and analyze trace logs for
each UE after end-to-end tests :

gt

*1: The CNS may not support all mobile terminals.
*2: Requires separate MMS application server.
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5-2. CNS: Couple-UE Network Simulator (3/3)

CNS Supported End-to-End UE Tests

Supported
Required Hardware Option End-to-End UE Tests

W-CDMA - MD8470A-02 2nd RF Option Voice Call

A - MU847010B W-CDMA Signalling Unit Video Call
End-to-End UE Test - MU847010B W-CDMA Signalling Unit SMS, MMS™
GSM - MD8470A-02 2nd RF Option Voice Call

tA - MU847020B GSM Signalling Unit SMS, MMS™
End-to-End UE Test - MU847020B GSM Signalling Unit
W-CDMA/GSM - MD8470A-02 2nd RF Option
End-to-End UE Test - MU847010B W-CDMA Signalling Unit SMS, MMS™!

- MU847020B GSM Signalling Unit

*1: Requires separate MMS application server.
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5. Application Test Examples

5-3. Voice Call
Handset, Loopback, End-to-End UE Tests

Discover What's Possible™ Slide 37 /I n ri tsu

MD8470A-E-I-1



5-3. Voice Call —Handset/Loopback/End-to-End UE Test- (1/3)
Voice Call Test (Handset/Loopback)

A voice call test is performed between a UE and handset by connecting the handset

(standard accessory) to the MD8470A. Also, voice loopback™ in the MD8470A performs
a voice call test.

MD8470A = MD8470A
= o ) .
Handset |
O Interface
v4
UE Handset

*1: Loopback supported by sample scenario.

/I Phone 1D / EaC h C al | er I D C an b e S et fo r
/ ID: 0123456728 j . :
'— voice calls from the WNS virtual
/ . .
/ Flme phone to the mobile terminal.
II @ ShowID OHidelD O Unknown ID O Payphone
/
/
/ “Auto Answer: 5
/ Gon Sor Phone ID Setting .
i Answering Time: (5 2] D Sets phone number of virtual phone
- SO International  |Sets international call
E= o lW‘ Show ID__|[Sets announcement of caller’s phone number
" | T _ Hide ID Hides announcement of caller's phone number
B B @CSW OPs Unknown ID |Disables announcement of caller’'s phone number
[ B : Payphone  |Sets caller's phone number to payphone
dBm J n/@~l | —
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5-3. Voice Call -Handset/Loopback/End-to-End UE Test- (2/3)
Emergency Call Test

WNS provides a function to test emergency calls originated from a mobile UE.

Emergency is displayed on the WNS virtual phone after the mobile UE
originates the emergency.

Emergency call testing is supported with or without a Test USIM.

| | MD8470A
> . A E L) .
Origination . .
- Handset |
i Interface
of " 5 e
Handset
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5-3. Voice Call -Handset/Loopback/End-to-End UE Tests— (3/3)
Voice Call Test (End-to-End UE Test)

By using CNS (Couple-UE Network Simulator), an end-to-end voice call test can be
performed with one MD8470A™! using a simple GUI.
*1: See slide 36 for required hardware and supported tests. CNS: Couple-UE Network Simulator

Tl ete bt Sves ten

UE_1

UE 2
(=]

Also, end-to-end UE voice call testing™ can be performed between two mobile UE sets by
connecting them to two MD8470A sets connected by an Ethernet LAN cable (crossover

type).

*2: The end-to-end U
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5. Application Test Examples

5-4. Access Class Barred (Rel. 99)
Normal, Barred, Emergency
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5-4. Access Class Barred (Rel. 99)
Access Class Barred

« When the network sets access control parameters in the system information, call
origination is restricted.
 Release 99-compliant restriction conditions can be set using the WNS Access
Class Control window.
« Many application tests can be performed under restriction conditions, which is
difficult on a live network.
Y Restriction conditions can be set at the ﬁz(r;;szj = C:Or(];rr(i)glination from mobile station not restricted
VgNS Ag::ess C.Ialf s Control window. Barred Origination from mobile station restricted
(See table on right.) Emergency Origination from mobile station restricted excluding emergency calls
Call restriction setting — Access Class Control
Origination ;“"' W) O el c;Cr:jm:SS OBared  OEmerenc
Normal
' '
® -0 Origination X S S— ::. -
.O. Barred ™ =
2z +H
. Access Class Control ;
::: Originatio x feese e [
aee OMomal ~ OBamed  @Emergency = = —
@) Emergency Call — D n
Emergency L

UE

Virtual Phone
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5. Application Test Examples

5-5. Web Browsing, Contents Download
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5-5. Web Browsing/Contents Download (1/11)

Packet Communication Test (Internal Server)

A single platform can perform functional testing of applications utilizing
packet communications when an application server is installed in the
MD8470A built-in PC.

— MD8470A
(1T
od. RF I .
—_— "_'E:q'-'.éi..é-
= A 2 e
UE T ' " Connect Call Proc Ethernet to the Ethernet

(0 or 1) of the MD8470A built-in PC.

*Using application server installed in MD8470A built-in PC
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5-5. Web Browsing/Contents Download (2/11)
Packet Communication Test (External Server)

External connection of various application servers supports functional tests of
applications using packet communications.

I'_j » - . -

(111

w .
R @, ||
u. r‘. .o e J

Call Proc Ethernet

Application Server

*Using external application server

The standard-installed router connect function offers packet transmission to a
different subnet via a router.

|j l [:“é — 2 .'. I /-\ 1301
|2 _w: 255.255.0.0
1302 MRS \—
255.255.0.0 | ——
UE - MD8470A S 1.4.0.1
*Diagram of packet communications via outer 255.255.0.0
router Connectable
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5-5. Web Browsing/Contents Download (3/11)

Packet Rate Setting

e Using WNS supports setting of W-CDMA/HSDPA™VYHSUPA™2 Packet Rate at test start

 Easy packet communications testing for each bearer environment

*1: Requires MX847010A-11 HSDPA Software Option.
*2: Requires MX847010A-12 HSUPA Software Option.

Parameter Setup - C:¥Program Files\inritsuocstiWNSWParam¥Wo1.wns

Sirmulation Model:iw’m v/

| Comman | W-COMA | GemiGPRS | UsiM|

Packet Rates%

FRegistration:
FRegistration Type:

Activation Tirme:
Woice Activation Time:
Packet Activation Time:
Video Activation Time

kulti Call Activation Time:

@ Marmal O Combined

o 3
o 3
o 3
150 [

Band: DL:64k / UL:64k DL:1.8M/ UL:1.46M
Band | (FDD 2100) v/ DL:128k / UL:64k DL:1.8M / UL:2.0M
Channel Frequency: DL:384k / UL:64k DL:1.8M / UL:5.76M

DL 10888 3] [21375 MHz DL:384k / UL:128k DL:3.6M / UL:1.46M
UL (a7 o] [1047 MHz DL:384k / UL:384k

DL:3.6M /UL:2.0M

DL:HS-Auto / UL:384k

DL:3.6M / UL:5.76M

DL:1.8M / UL:384k

DL:7.2M /UL:1.46M

DL:3.6M / UL:384k

DL:7.2M / UL:2.0M

DL:7.2M / UL:384k

DL:7.2M / UL:5.76M

DL:10.2M / UL:384k

DL:10.2M / UL:1.46M

DL:14.4M / UL:384k

DL:10.2M / UL:2.0M

DL:HS-Auto / UL:HS-Auto

DL:10.2M / UL:5.76M

Packet:

Packet Window Size: DL: l512 Vi LL: l255 Vi DL144M / UL146M
DL:14.4M /[ UL:2.0M
DL:14.4M / UL:5.76M

Packet Rate: DL3B4kIULE4k e

) DILG4kILIL Gk /1l /
Video Phone: DL128KULE4k
Video Phane: DL384KULB4k k

DL384kUILT 28k —_——

DL384kIUL384k 1 !
DLHS-AutoiUL384k O z - =
DL1 SMUL3E4K & G

DL3 BhIULI4K B |

DL7 2MIUL364K
DLHS-Auta/ULHS-Auta
DLT ShMULT 46

DL1 BMIULZ 0 O
DL3 GMULT 46

DL3 BRULZ 0 - Q /]
DL7.2h/ULT 46 oT4 O

e e

1 .
L (e,

DL7.2kAiUL2 0
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5-5. Web Browsing/Contents Download (4/11)
Data Throughput Testing (Throughput Monitor Function)

e The built-in Throughput Monitor function™1) supports monitoring of IP data
throughput performance and MAC-hs/e performance(™ in real time.

 Actual datathroughput performance can be verified at a fixed rate or at a rate set
decided by UE category and CQI value in HSDPA/HSUPA.

 An efficient development environment for optimizing terminal throughput is easily

configured. .
WNS Throughput Monitor (Control Software)

FTP
Server

*1: Requires Version 6.00 or later of MX847010A W-CDMA/GSM Simulation Kit.
*2: Requires Version 7.00 of MX847010A W-CDMA/GSM Simulation Kit.
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5-5. Web Browsing/Contents Download (5/11)

Measure Function

e The new built-in measure function on MX847010A V7.00 supports monitoring of
Layer 1 and Layer 2 communication performance.

« Since some parameters such as CQI, ACK/NACK, BLER can be measured on the
newly designed GUI, it allows users to configure effective test environment for
determining failure during data throughput test by combining existing throughput
monitor.

e Collected data using measure function can be saved as CSV format which offers
offline analysis after testing.

=
BEX
en
N2
Curent (BTS81) | Accumulate (B.. | Curent BTS#2) | Accum &
CQI y ACK’ 000 nom 0000 000
0,000 0.000 0.000 0,000 B S ARG
000 0000 0000 0000 P ;
n0m nom 000 000 [
0000 0000 0000 0000 [ ro u u t
y 000 nom 0000 000 | ST T
000 nom nom 000
0000 0000 0000 0000 — | {
BLER etc f=z = Performance
350 13693 0 0
< 3504000 1515 000 000
.. 3584000 1137 391 D000 0000
250 13693 0 0
0 0 0 0 0
D% 0 0 0
e 5 352 24w nom 0000
ca
a0 0 0 0 0
#l 0 0 0 0
b 0 0 0 0
i 0 0 0 0
ot 0 0 0 0
45 0 0 0 0
5 0 0 0 0
47 0 0 0 R
< s
File: 8470101 Measu Elapsed time: --: X ML
e 200 '~

Throughput Monitor
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5-5. Web Browsing/Contents Download (6/11)

Packet Preservation Function

« The PDP Context Preservation state occurs frequently on live networks
when radio communications are broken off in tunnels, etc., or when the
network is conserving radio resources.

— Important to confirm normal mobile UE application operation when packet
communications re-established

— Network-indicated PDP Context Preservation executed easily using WNS

[ i

4
|

Packet Preservation

Voice

v" RRC Connection released while maintaining
PDP Context by pressing WNS Packet
Preservation button during packet
communications

v When mobile UE starts packet
communications again, RRC Connection re-
established without PDP Context Activation
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5-5. Web Browsing/Contents Download (7/11)
RRC Status Change (1/2)

 The status of the Cell used by the mobile terminal is transitioned while packets
are not moving during packet communications and the mobile terminal RRC
Status is changed.

« Atest environment emulating a live network can be configired at application
testing using packet communications.

Parameter S5etup — G:¥Proeram Files¥ Anritsu¥xst¥WNS5¥Param¥ W01 wns |‘§|

Ww-CDMA l Parameter Setup — (Moditied)C:¥Proeram Files¥Anritsu¥xst¥WNS¥Param¥... ‘E‘
RRC Status Change: = | ( Simulation Model:_m L
Cance e uy pra—
@D oore === e ..C mmmmm |w-cDMa | aamicPRS | usin| [—}
., Cancel
1P s,
Status Change Tirmer: seconds) UE Addrese: " **ee 19218811 |
| R (]|t et :
DMS Server Addvess (Priman:” 142, 1681 2
T
- (Secordany [1921601% " +a |
RRC Status Change Setting secess P e icanelp el 0
.
Router: O Enable ) Disable Extend
Gateway Address 192.168.1.2
Subnetmask: 255.255.255.0

Initial Reference Power ‘

( DL: dBm UL dBm

Securi ity
(Eacur\ty’ ®on QOoFF OFake ‘

»
NN\
4
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5-5. Web Browsing/Contents Download (8/11)
RRC Status Change (2/2)

« When the time set for no communications after packet communications has

elapsed, the RRC Status transitions from “CELL DCH” via “CELL FACH” to “CELL
PCH".

* In addition, when packet communications is reopened from either the network
side or mobile side while there is no packet communications, the RRC status
returns to “CELL DCH" via “CELL FACH” from “CELL PCH".

Ec®

Wireers Pletmsk i
e Jelin Seuaon Tohes Hee

BTS1: -10.0 dBm | IE.

CELL DCH

CELL FACH

oEEE @

CELL PCH
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5-5. Web Browsing/Contents Download (9/11)

Multiple PDP Context

« The Multiple PDP Context is supported in scenario-based W-CDMA and
GPRS/ EGPRS™ testing  *1: Requires MX847010A-01EGPRS Software Option.

Multiple PDP Context Support Functions

[1] Video Streaming Server [2] Browsing Server| o The Multiple PDP Contexts listed below are supported for W-
CDMA and GPRS/EGPRS.

- Primary PDP Context

- Primary PDP Context + Primary PDP Context

- Primary PDP Context + Secondary PDP Context

‘ . The following resources are allocated to each PDP Context.

- W-CDMA: DTCH for each separate Logical Channel Number
Hub (8PDP max.)

- GPRS/EGPRS: Each separate NSAPI (8 types max.)

s A . Each PDP Context is identified using the following information.
] ,\?STEFE:?, E - IPv4 Source address type
« bd e - IPv6 Source address type

Kb Sl ) - Protocol identifier/ Next header type
= | - Single destination port type

- Destination port range type
- Single source port type
- Source port range type

[2] DTCH] eo——
UE or NSAPI6
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5-5. Web Browsing/Contents Download (10/11)
Application Example (1): Video Streaming Test

A separate streaming server supports streaming tests using the MD8470A’s
packet communications function.

MD8470A

Connect Call Proc Ethernet to the Ethernet
(0 or 1) of the MD8470A built-in PC.

~—

*Using streaming server installed in MD8470A built-in PC

MD8470A

Application Server
*Using external streaming server (Streaming Server)
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5-5. Web Browsing/Contents Download (11/11)
Application Example (2):

Packet communications test using two UE sets simultaneously with MD8470A

Using CNS (Couple-UE Network Simulator), supports IP packet communications from
two UE sets to one application server simultaneously™. It is also possible to configure
an even smaller footprint personal simulation environment by using the built-in PC as

an application server.

MD8470A

RLLLT I i
_-7.-'.' - e
fmem — 8.

l-', . lil;g_:-g’ri-d

Connect Call Proc Ethernet to Ethernet (0
EEEE ; or 1) of MD8470A built-in PC.
*Using streaming server installed in
MD8470A built-in PC

CNS: Couple-UE Network Simulator

*1: Requires Second RF Option and two W-CDMA Signalling Units
or two GSM Signalling Units.
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5. Application Test Examples

5-6. UMTS Video Call
Loopback, End-to-End UE Tests
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5-6. UMTS Video Call -Loopback/End-to-End UE Tests— (1/2)
Video Call Test (Loopback)

The video call loopback test is performed using WNS.

MD8470A

_— it Virtual Phone Setup |E .
{§ e v' Each caller ID can be set for video
- ID: 0123456789 \ L ]
- cglls (loopback) from the_ WNS _
_ e virtual phone to the mobile terminal.
? | @ showlD OHideld O UnknownID O Payphone
- sus -"Autogn;:er . @ oFF Phone ID setting
= Eﬁ Answering Time. (5 3]] 14 ID Sets phone number of virtual phone
M Loopback Phone ID- International | Sets international call
el o [001122334455 | Show ID _ |Sets announcement of caller's phone number
$\ﬁm SMS Acosss: Hide ID Sets non-announcement of caller’s phone number
©cs Ops Unknown ID |Disables announcement of caller's phone number
& J Payphone  |Sets caller's phone number to payphone
-
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5-6. UMTS Video Call -Loopback/End-to-End UE Tests— (2/2)
Video Call Test (End-to-End UE Test)

Using CNS (Couple-UE Network Simulator), supports end-to-end video call tests
with a MD8470A™tusing simple GUI operation.

*1: See slide 36 for the required hardware and supported tests. CNS: Couple-UE Network Simulator

Also, end-to-end UE video call testing™ can be performed between two mobile UE sets
by connecting them to two MD8470A sets connected by an Ethernet LAN cable
(crossover type).

*2: The end-to-end UE test is supported by a sample scenario.
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5. Application Test Examples

5-7. Messaging (SMS/MMS)
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5-7. Messaging (SMS/MMS) (1/10)

MMS Test System Simulation Model

The MD8470A supports the testing of MMS (Multimedia Messaging Service), which is
becoming more common in GSM/GPRS/W-CDMA (UMTS).

MMS Notification

0O

MMS Retrieval

"R

TI1L
Ossane

MMS Submit

SMSC

MMSC/PPG

~

> Other

WAP Gateway

MMS Delivery Report/MMS Read Report: Optional

MMSC

/
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5-7. Messaging (SMS/MMS) (2/10)

MMS Test System Architecture [1]

Establishment of a test system combining the WNS( Wireless Network Simulator),
SMSC (SMS Centre), MMSC (MMS Centre)™! and WAP Gateway supports testing of
MMS transmit functions (MMS Submit) and receive functions (MMS Notification/MMS

Retrieval).
MMSC/PPG _Ei

SMSC
(SMSC Simulator)

A MMS File
_ _ User’s test

Simulation servers and third
Control party’s server

— WNS applications

N .
Mobile b

O Gateway

Network
Simulation

*1: Requires separate MMS application server.
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5-7. Messaging (SMS/MMS) (3/10)

MMS Test System Architecture [2]

e When the MMSC™ is installed in the MD8470A built-in PC, one MD8470A
unit can perform MMS testing.

« The WAP Gateway (Kannel) is installed in MD8470A and is supported when
the MMSC is running in the MD8470A.

SMSC
(SMSC Simulator)

MMSC/PPG

Simulation
Control

WNS

WAP
Gateway

Mobile
Network
Simulation

*1: Requires MMS application server.
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5-7. Messaging (SMS/MMS) (4/10)

What IS SMSC? SMSC (SMS Centre)

T -Send Messages ko LE -

SMSC is software that runs as a SMS Centre G e Q,_
IMe: 5Lam| riginator sling. . 8553, nc Messages 0
and mediates SMS messages between an ' i O g e

(Te3

3 200507, 3456
M M S C an d W N S ! = Send Selected Message(s)
" ol 2005/07/22 22:31:24409:00  1234567.. 095765.. Deliver  GSH
B Text SMS Editor W =E

. Orgnetoraddess: (i | [] ional
« The contents of received messages can be T — ‘

Time Stamp ¢ 060315 @m0 3] @000 v] @

confirmed by the GUI. s | ‘

Hella 11 This message from MDZ4704 !

EE L L

|~

*SMSC is installed as standard in the MD8470A.

36 characters, 1 SMS message(s) | i]
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5-7. Messaging (SMS/MMS) (5/10)
SMSC (SMS Centre) What i1s SMSC?

9 5MS Centre

~SMS{MINS | | -sznude::;:a@estUUE | L4 Text/B | n ary S MS Ed |to r
B sz sini 8l — SMSC is used for transmission/reception
[l 2005i07) 09:00 . i S — i
sts awsezonoanoy | A S == tests of SMS messages without MMSC.
S 2005(07j22 2231 24+00n | Destnaton Address | |~ mtemations

Time Stamp : [z005/03/16 [ 100941 2| awr[+0s:00 ]| @

With a simple user interface, it can create
and send arbitrary messages (Text SMS [7-

+— pitAscl, Unicode], Binary SMS) using
GUI-based operation.

User Data Header: | |
e ———

Hello 1! This message from MDS470A !

{
= - — Possible to configure detailed settings
:::a:;s:;mmm l such as Message Class (No Class, Class 0,
oo rtier: [0 < Class 1, Class 2, Class 3) and confirm SMS
s :‘Imﬁ Status Report requests (On/Off).
Messsge Reference:  |og |
StatusReportRequested | @oN OJOFF
e J « SMS Access setting
Text SMS Editor —  Set the SMS message termination mode
8MS Loapback Phane D i on Virtual Phone Setup of WNS
D: 001122334455 | e« CS: SMS messages are terminated in
~SMS Access, = <— CS mode.
! i i . PS: SMS messages are terminated in
PS mode.

Virtual Phone Setup
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5-7. Messaging (SMS/MMS) (6/10)

What is SMSC?

SMS Status Report Function
— This function supports sending of SMS

messages requesting SMS-STATUS-
REPORT from a mobile UE. In addition,
the contents of the received report
message (SMS-STATUS-REPORT) can
be checked and edited in the Status

Report Editor window.

supports continuous delivery of

Continuous SMS Sending Function
— The Continuous Delivery Setup function

multiple messages from the SMSC to

the mobile in a single procedure.

This function allows users to perform

message memory full and stress testing

by a simple operation.

SMSC

SIS/ -

(SMS Centre)

[ Time stamp

Originator_| Destina... | Hessa.. | Enc

WE 2008f07/22 23:1
WEEE
st 200

E_'i 5tatus Report Editor

sl 2005/07[22 22:31:24400:00 1234567, 0987€5.. Deliver  G3h

BSAOB00 1234567, DOOIOD  Deiver
00 | 1234567, | 0000000 | Delver

100 1234567.. 001122, Sbmit  UCE

3M5 Editor

Create Text M5

Selected Message(s)

Skatus |61 - SME busy

| Jbe selected Message(s) ‘

Recipient Address : |22222

Cancel

| [J1nternational

Time Skamp & IEQ_DE.IDQIIS » || 19:12:03 -

| rr [+oz:00 v | 9

Discherge Time :  |2006/09/13 + | 19:12:03 =

| 6MT |+09:00 v|_§_)_] 3|

Status Report Editor

Contlnuous Dellvery Gontinuous Delivery Setup

Repeat Count:

(&) at the tim

Interval entering in Sending Queue:|
Updating Time Stamp

—
() at Interval of 1% |seconds

Updating Other Parameters
Criginator Address

[ 1000 3]

188 | seconds

e entered in Sending Queue
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5-7. Messaging (SMS/MMS) (7/10)

What is SMSC?

« SMS Reception Interface
— Using the SMS reception interface

supports SMS sending from an external -
application. When used in combination = b2 — HTTP e
with an external application, both WAP ﬁ“’f :;f_
Push and MMS tests are supported. = e A

e SMS Forward Interface

— This supports auto-sending of an SMS
message from a mobile UE to an external

application meeting the conditions for the = =
received SMS destination address, & ==
permitting SMS glata management at thg — ‘?- : I_ﬁ;._:HTTP G
external application as well as automatic )
testing. S
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5-7. Messaging (SMS/MMS) (8/10)

Supported MMS Test Variations [1]
Various MMS evaluation tests are supported using the MD8470A.

MMS Sub’rhn_it & Retrieval with Test Server
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5-7. Messaging (SMS/MMS) (9/10)

Supported MMS Test Variations [2]
Various MMS evaluation tests are supported using the MD8470A.

- " — --\-\\-‘_;-« — --\-\\-‘__-_p«

UE-to-UE
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5-7. Messaging (SMS/MMS) (10/10)
End-to-End SMS/MMS Test with MD8470A

Using CNS (Couple-UE Network Simulator) end-to-end SMS/MMS™! tests can be
performed with a MD8470A™2 using simple GUI settings. End-to-end SMS/MMS tests
between UE of different systems (W-CDMA<=>GSM) are also supported.

*2: See slide 36 for required hardware and supported tests.

CNS: Couple-UE Network Simulator

UE—Z *1: Requires separate MMS application server.
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5. Application Test Examples

5-8. Cell Broadcast (SMSCB/BMC)
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5-8. Cell Broadcast (SMSCB/BMC) (1/2)
GSM Cell Broadcast: SMSCB

(Short Message Service Cell Broadcast)

The MD8470A can send SMSCB Messages by using the CBC (Cell Broadcast Centre)
application and dedicated sample scenario for CBC. Various SMSCB tests are
performed by setting the transmission interval, number of retransmission times,
and various other parameters.

CBC (Cell Broadcast Centre)

EIBX

sssss

MD8470A
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5-8. Cell Broadcast (SMSCB/BMC) (2/2)
W-CDMA Cell Broadcast: BMC

(Broadcast and Multicast Control)

The MD8470A supports W-CDMA Cell Broadcast testing. Users edit and run test
scenarios to send CBS Messages and Schedule Messages using a new scenario
library (SndBMCMessage). A sample test scenario is provided for programming
reference.

MD8470A
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5. Application Test Examples

5-9. Service Interruption Test
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5-9. Service Interruption Test (1/4)

Service Interruption Test

SMS interruptions during voice call and voice call interruption during packet
communications, etc., are easily tested using WNS.

MD8470A

Handset |
Interface

= -

pasan o 3__.-;'-;]

Call Proc Ethernet

Application Server
*Using external application server
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5-9. Service Interruption Test (2/4)

Service Interruption (Multi-Call) Test
The following service interruption tests can be performed using WNS.

WNS(W-CDMA/HSDPA/HSUPA)

Interruption Voice Call | Video Call SMS MMS
Status Interruption | Interruption | Interruption |Interruption
During Voice Call O @] @)
During Packet Comm.*1 O O O O Since the MD8470A implements a
o V('dv\f'\‘l’sc):a"o o o K © © web server and video call
: Testable : Testable (Sample Scenario .
*1: Requires MX847010A-11 HSDPA Softw are Option for HSDPA IOQp back function, one M D84_7OA
and MX847010A-12 HSUPA Softw are Option for HSUPA unit supports some interruption
tests without external equipment.
WNS(GSM/GPRS/EGPRS)
Interruption Voice Call SMS MMS
Status Interruption | Interruption | Interruption ’ .
During Voice Call @) @) @)
During Packet Comm.*2 0*3 0*3 O *3
O: Testable (WNS) O: Testable (Sample Scenario)
*2: Requires MX847010A-01 EGPRS Softw are Option for EGPRS
*3: Only w hen packet data not sent
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5-9. Service Interruption Test (3/4)

Service Interruption (Multi-Call) Test in End-to-End Test Environment

Using CNS (Couple-UE Network Simulator), it is possible to perform various service
interruption tests in an end-to-end test environment™ with an MD8470A, such as
voice call termination from another UE during IP packet communication.

*1: See slide 36 for required hardware and supported tests.

CNS (W-CDMA/HSDPA/HSUPA UE to W-CDMA/HSDPA/HSUPA UE)

Interruption | Voice Call | Video Call SMS MMS
Status Interruption | Interruption | Interruption |Interruption
During E-to-E Voice Call O @)
During Packet Comm.*2 (0] (@) @) @)
During E-to-E Video Call O O

O: Testable (CNS)

*2: Requires MX847010A-11 HSDPA Softw are Option for HSDPA

and MX847010A-12 HSUPA Softw are Option for HSUPA

CNS (GSM/GPRS/EGPRS UE to GSM/GPRS/EGPRS UE)

Interruption | Voice call SMS MMS
Status Interruption | Interruption | Interruption
During E-to-E Voice Call O @)
During Packet Comm.*3 O*4 O*4 O*4

O: Testable (CNS)

*3: Requires MX847010A-01 EGPRS Softw are option for EGPRS case
*4: Only w hen packet data not sent

CNS:
Couple-UE Network Simulator

UE_2
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5-9. Service Interruption Test (4/4)
DTM (Dual Transfer Mode)

This function supports simultaneous scenario-based Dual Transfer Mode (DTM) testing
for both GSM (CS: Voice) and GPRS (PS: packet communications)™. And adding the
MX847010A-01 EGPRS Software option supports DTM testing for GSM (CS) + EGPRS
(PS).

Moreover, the operation of applications using packet communications during voice

Ca”mg can be verified. *1: Requires MU847020B GSM Signalling Unit.

Supported DTM Specifications

Item Features Specification
CS/PS Frequency Same frequency for CS/PS
Transm|ss!on Power CS and PS set separately
Setting

Layerl

Multislot operation only supported.

(Single slot operation not supported)
DTM Multislot Class 59,11

Both of CS&CS+PS,
PS&PS+CS supported

Slot Operation

Signalling Procedure

Server
EGPRS Capability Voice + EGPRS supported*2
Reference Version for 3GPP 3GPP Rel. 99
*2: Requires MX847010A-01 EGPRS Software option.
Handset
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5. Application Test Examples

5-10. Inter-System Handover Test (Inter-RAT)
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5-10. Inter-System Handover Test (Inter-RAT)

Inter-RAT Test (W-CDMA/HSDPA < GSM/GPRS/EGPRS)

e The rapid spread of dual-mode W-CDMA/GSM mobile sets means Inter-RAT is becoming a key
technology in completing network compatibility.

« The MD8470A offers the following scenario-based Inter-RAT
(W-CDMA/HSDPA > GSM/GPRS/EGPRS) testing™ plus wide support for application function
testing and general operation verification testing of W-CDMA/GSM dual-mode mobile terminals.

*1: Requires Second RF Option, W-CDMA Signalling Unit and GSM Signalling Unit.

* Inter system cell reselection to UTRAN

* Inter system cell reselection from UTRAN

* Inter system handover from UTRAN/To GSM/Speech
* Inter system handover to UTRAN/From GSM/Speech
* Inter-RAT cell change order from UTRAN/To GPRS

* Inter-RAT cell change order to UTRAN/From GPRS

* Inter-RAT cell reselection to UTRAN/From GPRS

* Inter-RAT cell change order from UTRAN/To EGPRS
* Inter-RAT cell change order to UTRAN/From EGPRS
* Inter-RAT cell reselection to UTRAN/From EGPRS

W-CDMA/HSDPA % Inter-RAT Handover
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5. Application Test Examples

5-11. Supplementary Services (SS) Tests
Emergency Call, Multiparty, Call Waiting, USSD...
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5-11. Supplementary Services (SS) Test
—Emergency Call/Multiparty/Call Waiting/USSD—-

Supplementary Services Functional Tests

A scenario can freely describe the transmission/reception of messages at the Layer 3
level. Therefore, creation of corresponding scenarios supports functional tests of
supplementary services.

Sample scenarios for supplementary services for GSM/GPRS and W-
CDMA can be downloaded from the dedicated MD8470A web site.

MD8470A
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5. Application Test Examples

5-12. Protocol Analysis
—RRC, NAS (RR, MM, CC, GMM, SM), SS, SMS, IP, WAP, H.245—
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5-12. Protocol Analysis <rrc, NAS (RR, MM, CC, GMM, SM), Ss, sms> (1/3)

* When edited and compiled scenarios are loaded to the dedicated control software
and executed, simulations are performed by controlling the MD8470A.

» After the test, the decode function for protocol messages (RRC, NAS [RR, CC, MM,
GMM, SM], SMS, SS [Supplementary Services] Config) and a filtering function
support analysis of simulation results.

Load Scenario

MX847010A
Control Software

%8 Anritsu — MX837010A — CGipherine

Parameter Setup — . i vaeEe n s
E [:] y—-“T;i L.ﬁ- /B;S — F;mut.lve J Channel Mezsage Time ]’:
- RLC TR _DATA REQ D DTICH O 00:03:50. 320 \

. . - | MAC_DATA_REQ D DTCH 0 00:03:50. 330 =
Wl PHY_DATA_REQ D DCH 0 00:03:50.330
Start SImUIa’tlon " Wl PHY_DATA_THD U DCH 0 00:03:50. 430 -
—b MAC DATA IND U DTCH 0 00:03:50.430 R I T
RLC_TR DATa IND ea I m e

Trace Display /

I--'--=l- LC_AIL DATA_EEQ

MAC_DATA_REQ

W1 PHV_DATA FEQ

<— MAC_DATA REQ 00:03:50. 450
-— MAC_DATA REQ n0:03:50. 450
- MAC _DATA FEQ 00:03:50.450

00:03:50. 440
oo: 0 450

00:03:50. 450

00:03:50.450

> Message Trace

. . RLC_TR_DATA_REQ D DTCH 0 00:03: 50. 480
Fllterlng MAC_DATA REQ D DTCH O 00:03:50. 490 :J
EEEEEEEEEE Type = Gla1 Typez = Da00 Uit~ 040
[MS] = 00071 0123456789 ‘
Em Field Walue Description
STATE RRL RELEASE = CP-User data -
g ﬁ E DULE " Spare 00000
STATE PACKET MO -~ RP-Message Type o RP-DATA(N-=ms) L
STATE PACKET COMM - RP-Message Reference 1
STATE COMM AMA MT
STATE OOl AMB_PACKET (= RP-Originator Address
Is ATE PALCET_COMM SMS 05 W] . Length of Address contents 4
STATE CUMM AMR_FACK| ;
STATE AR PACKET SOMM SMS €5 MT i’:;”;‘?&fﬂ‘tm ;nn R ~
STATE CUMM AMH PAKET —
STATE EMR PALCET COMI Shis C5 b1 Numbering plan identification o0oo Unknown Messag e DeCOd e
STATE PALKET COMM SMS CS MT - Address 899899 ~
Sequence AT AP
STATE PACKET COMM SWS C5 M0 § | ||oL 01 04 80 99 99 993 00 24 04 0A 50 21 43 65 87 09 00 00 50 70 22 22 13 42 63 14 54 32 99 4C 26 93 C9
. . STATE C AMB PACKET 64 32 99 4C 26 93 C9 64 32 99 OC
STATE AMR PACKET COMM SMS C5 MT |
onitoring R

Mar. 2002 ‘m:—57  e1s: WD RF
e —
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5-12. Protocol Analysis <IP, WAP> (2/3)

Cagnurn

Tterfsce  [In1el®) PRO/100 Network Connection WDeviceWNPF BR6ATTET-2EB-436A-0 =

7 Calutn

I Limit each packet 15 [t f.m

BB ature Finer. | [

T Lol

I Uz multiple lies

Mame fin

A e
L e — b
™ ster sckint (s I Erabl
I atter l—n :l
Coaee [ [ meutes S| | FEna
e

Captur Filels) LEEE @ Ethereal: Capture — Interface ¥

Al | EJ

TCP/IP Data Analysis

Combined use with Ethereal captures, decodes, and
displays TCP/IP data at packet communications.

Gaptured Packs

Tatal 28 % of total

SCTP 0 0.0%
TCP 2 N 821%
upp 5 [ ] 1284
CMP 0 0.0%
#RP 2 1 1%
OSPF ] 0.0%
GRE 0 0.0%
NetBIOS ] 0.0%
P 0 0.0%
VINES 0 0.0%
Other ] 0.0%
Running

Displays captured TCP/IP data

d) - Ethereal

Edit Wew Go Capture fnalyze Statistics Help

=

xR EREy DT LT AQLE PHEXD

(I3 Eitter: = | & Exprassion.. | Yuslest

of Bnp\yl

Mo - Time Destination

10 0 1 I

2 0.751038  1%2.168.1.2 192.168.1.255 MENS  Name guery NE WORKGROUP<lh>

3 0.861285 192. .1.2 192.168.1.255 BROWSEF Local Master Announcement YOUR-Z3TGEWXAMF, Workstation,
4 11.902323  192. il 192.168.1.2 DNS Standard guery & wpecg

5 11.907486 192. sk Broadcast ARP who has 192.168.1.17 Tell 192.168.1.2

6 11.91216% 192. il 1592.168.1.2 ARP 152.168.1.1 is at 00:00:91:03:19:15

7 11.9121% 192. S e ) 192.168.1.1 DS Standard query rasponse A 192.168.1.2

8 12.222277 192. 2l 1592.168.1.2 TCP 3995 » 20 [Sri] Seq=0 Ack=0 wWin=65535 Len=0 M55=1460
9 12.222329 192.168.1.2 192.168.1.1 TCP 5080 > 3995 [svH, ACK] Seq=0 Ack=1 wWin=64240 Len=0 MS5:=
10 12.502275 1%2.168.1.1 192.168.1.2 TCP 3935 > 5080 [ACK] Seg=1 Ack=1 win=85535 Len=0

11 12.522327  1%2.168.1.1 192.168.1.2 TCP 3935 > 5080 [ACK] Seg=1 Ack=1 win=865535 Len=118

12 12.718229 1%2.168.1.2 192.168.1.1 TCP 5080 > 3995 [ACK] Seg=1l Ack=119 win=64122 Len=0

13 13.019118  1%2.168.1.2 192.168.1.1 TCP 5080 > 3995 [PSH, ACK] Seq=l Ack=11% Win=64122 Len=836
14 13.36218% 192, il 192.168.1.2 TCR 3995 » 5080 [ACK] Seq=119 Ack=837 Win=65535 Len=0

15 14.6821%0  192. <l 192.168.1.2 TCP 3995 » 5080 [ACK] Seq=119 Ack=837 Win=65535 Len=131

16 14.821257 192. il 192.168.1.1 TCP 5080 » 3995 [ACK] Seq=837 Ack=250 Win=63991 Len=0

17 15.122120 192, oilua? 192.168.1.1 TCP 5080 » 3995 [PSH, ACK] Seq=837 Ack=250 Win=63%91 [CHECk
18 15.682011 192, 1.1 1592.168.1.2 TCP 35995 > 5080 [ACK] Seq=250 Ack=2749 Win=65535 Len=0

15 17.80198% 192, .1 152.168.1.2 TCP 3995 > 5080 [ACK] Seq=250 Ack=2749 wi 5535 Len=137
20 17,925714 192 ik 192.168.1.1 TCP 5080 > 3995 [ACK] Sen=2749 Ack=387 Win=63554 Len=0

Arrival Time: Sep 21, 2004 11
Time delta from previous packet: 0.000000000 seconds
Time since reference or first frame: 0.000000000 seconds
Frame Number: 1
Packet Length: 92 bytes
Capture Length: 92 bhytes
I+ Ethernet II, Src: 00:10:71:00:56:h9, Dst: ff:ff:ff:ff:ff:ff
I Internet Protocol, Src Addr: 192.168. l 2 (192.168.1. 2) Dst Addr: 192.168.1.255 (192.168.1.255)

[+]

a0

Frame (frame) 92 bytes JP 39D 39 M

SRR R
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5-12. Protocol Analysis <H.245> (3/3)

Analysis of Control Protocol for Video Call (H.245 Data)

The additional function offers offline analysis of the log of the H.245 video call control
protocol. When a video call test is performed, just the H.245 trace data can be saved in
the pcap format used by Ethereal, etc. Combined use with Ethereal supports decoded
display of H.245 data.

B8 Anritsu - MXBA7010A

File Setup Simulation Monitor Trace System Help
% [ cHnixpdTaT0¥S ample ScensriodW-COMAYTes01.dll

00 B BW%TE ,

Wo [pHY - mac Rl - TE 13[mTs| Primirtive | channer Hessane Tine ~
364 MAC_DATA_IND U DCCH 1 00:00:48. 590
a5 R RLC_AN_DATA_IND UDCCH 1 RADIO BEAFER SETUP CONPLETE 00:00:48. 600
35 “— MAC_DATA REQ D DCCH 1 00:00:48. 600
367 - RLC_AN DATA FEQ D pCCH 2 CC: ALERTING 00:00:48. 610
358 - MAC_DATA_REQ D DpCCH 2 00:00:48.610
ass bEY DA pFO o pes 00:00:48. 610
ann e b LD 00:00:48. 650 -
3 00:00:45. 860
372 File Type:

() Binary Log () H.245Video Phone)
314
375 ] OTedtlog O PacketLog 00:00:51.650 %

.
wait MbAmac] : -
send 'RRC:Cof File Name: | C:\Documents and Settingsh4PNSB024'\7 25 bu \Eteptech_MDl
wait RRC:Con ]
testoount 1" | Save Sequence:
= riginatio ; —
wait RRC Conl Tatal Sequence: 8237 DIMISION &
send 'RRC.Co ® %
wwait 'RAC:Can =) Sequence Al
it A G - tothe s.. CHOICE
Send MM Aut () Gequence Specified Range CHOICE
Wait "M Auth Start S N W
Send 'RRC:Se 2 EHUCTEE L PD
i fioe e End Sequence: Mo v
wait'CC:Setup i
send 'CC:Call
send "RRC INT.
wait'RLC_AM_DATA_CNF' Message type 7 MSG
wait' RRCRadio Bearer Setup Complete’ Facllity Ly
send 'CC:Alerting' - Progress indicator(network to mobile station direc LY ¥
send 'CC:Conneet =
wait'CC: Connect Acknowledge' <[5z 07
2l | &

Mar 2002

Filz  Edit  Wizw So Cacture  Anchze  Statistize  Help

=131 x]

B oEx®E RN T T QAQRIQR D HE

Ll + Exrtrzzinn

bglmr

Dfil-ef:l

H.

Q00190 .42 2.3 H.
0.999530 192 . 163.9.45 192.165.72.3 H.Z245
LO00200 192,163,720 192.105.9.46 H.245
L895370 192.162.9.45 192.16E.72.3 H.245%
CAS9A40 197 LIRS TS 1YY D IRR .9 4R HoF45
JA99330 1597 .163,9.45 192.168.77,3 H.Z245

Protocal |Ihfc

Masterslaveleterminatior
Te-ninalCzpabilityiet Masters]
Mastarslavedeterminatiorick
te~minalt spahiTirvaerack wi=ce
TeninglCenabiliLySelick

)l % (gel

* Reguest “ypa: ... 00LO -
= TerminalCapchil- tyset
Suyuen_erunber: 1
protocy” Ldentifier: J.0.8.245.0.8
= MaltiplexZapakd ity

o APF AT AnAb T 0w

= MultiglexCopabiTity type: (10,0 .. ..

t F223CapabiTlizy (2)

]

(WNE
0240
(50
0260
0370

Tepe o Request GEXM 01 0 11 M: 0

[ [

K

11T+

Ix

o K O
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6. External Control Interface
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MX847010A External Control Interface

Optimum for R&D/UE Verification
e Supports Automatic and Continuous Testing

The provided DLL library allows external applications to control the MX847010A
Control Software. Using this library, external applications can control scenario
loading, parameter setting, and simulation execution to support multiple scenarios,
repeated testing, and automated test systems.

Scenario Scheduler | -
External Application
[—
D Function Call

The Scenario Scheduler application software is bundled with the MD8470A to

execute scenarios continuously using the MX847010A Control Software external
control function.
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WNS External Control Interface

Optimum for R&D/UE Verification
e Supports Automatic and Continuous Testing

« WNS can be controlled from an external application by calling a WNS function from
the MX847010A Control Software external control library (RmtSvcLib.dll).

 Voice, Video, Packet, SMS, MMS and Out-of-Service tests can be executed
automatically by calling WNS External Control APIs from the external application.

« The external application can obtain UE registration and bearer establishment
status by using the Status Notification function.

WNS (Wireless Network Simulator)

D ‘ @ % =] Apical
O : L b
—p 2 >
8. Status
= - [f=mr= Notification External Application
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/. Units, Options, Software
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Units/Options/Software (1/2)

Main Frame

MD8470A Signalling Tester

Hardware Options

MU847010B W-CDMA/HSPA Signalling Unit
MU847020B GSM Signalling Unit
MU847090B ISDN Interface Unit
MD8470A-02 Second RF Option

Software Options

MX847010A W-CDMA/GSM Simulation Kit
MX847010A-01 EGPRS Software
MX847010A-11 HSDPA Software
MX847010A-12 HSUPA Software
MX847011A W-CDMA Ciphering Software
MX847021A GSM/GPRS Ciphering Software

Software Support Contract

MX847010A-20 MX847010A Support Service (One Year)

Service Options

MD8470A-90 Extended Three-year Warranty Service
MD8470A-91 Extended Five-year Warranty Service
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Units/Options/Software (2/2)

Examples of Test Configurations  vrequired

SEIENE
Options /Units /Software Nlo|lo|lo|lo|loa|lc]d || |g < ]|«
<2 |2 |&[8|8|g21|8(g8]|8|8|2|X
S|o|lo|lo|lolo|oe|c |8 |5 |c|S |8 |o | Remarks
SIEIS ISR |IRIRIRIRIR ||
(S (3 |12 |2 |23
) i Al (2122|1212 X IXIXIXIX|XIX
Configulations S|z |1=2|1=2[=2|1=2|=2|=2]1=2[=2]|=2]=2[=2]=2
W-CDMA Test Configulation v v *1 | v v | *1
W-CDMA/HSDPA Test Configulation v v *L ] v v [ *1
W-CDMA/HSDPA/HSUPA Test Configulation v v *1 ] v v]iv]*l
GSM/GPRS Test Configulation v v v *1
GSM/GPRS/EGPRS Test Configulation v v v | v v *1
W-CDMA/GSM/GPRS Test Configulation v v v *1 | v v [*1]*1
W-CDMA/HSDPA/HSUPA/IGSM/GPRS/EGPRS Test Configulation v *1| v v v v v | 1] *1
End to End Test Application Configulation(W-CDMA/W-CDMA) *2 v]iv]|v]wv v v *3,*4
End to End Test Application Configulation (GSM/GSM) *2 v |v v v v *3,*5
End to End Test Application Configulation (W-CDMA/GSM) *2 vi|iv]wv v v v *3,*6
End to End Test Application Configulation (W/W, G/G. W/G) *2 v |v v v v v *3,*7
InterRAT Test Configulation (W-CDMA<->GSM/GPRS) v]v]wv v v v *3
InterRAT Test Configulation (W-CDMA/HSDPA<->GSM/GPRS/EGPRS) v v ]wv v vi|v]wv v *3

*1: Optional

*2: End to End UE test can be performed in a MD8470A. (CNS: Couple-UE Network Simulator)

*3: Minimum configulation

*4: End to end voice call, video call, SMS and MMS test can be performed (MMS application server is separately required.)
*5: End to end voice call, SMS and MMS test can be performed (MMS application server is separately required.)

*6: End to end SMS and MMS test can be performed (MMS application server is separately required.)

*7: Refer to the above *4, *5, *6 about feasible end to end test.

e Compiling test scenarios requires Microsoft® Visual C++® .net (Standard 2003) or Microsoft® Visual Studio® 2005
Standard Edition™. Also, a USB CD or DVD drive is required to install Visual C++® .net (Standard 2003) or Visual
Studio® 2005 Standard Edition in the MD8470A.

. Order either English or Japanese Windows® XP when ordering the MD8470A.
*1: Version 5.00 or higher of the MX847010A W-CDMA/GSM Simulation Kit is required.

*Microsoft Visual C++ and Visual Studio are registered trademarks of Microsoft Corporation in the USA and other countries.
*Windows is a registered trademark of Microsoft Corporation in the USA and other countries.
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8. Outline of Support Service
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MX847010A-20: MX847010A Support Service (One Year)

« Basic Policy
— One-year support contract

« Support Details

— Responses to enquiries
— Dedicated mail address for enquiries
— Software version upgrades for duration of contract (Web download)

— Maintenance releases (including bug fixes)

Please note this option is mandatory.
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/inritsu

Specifications are subject to change without notice.

Anritsu Corporation

5-1-1 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1238

* US.A

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, U.S.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletrénica Ltda.

Praga Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sdo Paulo - SP - Brasil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

* UK.

Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.
Phone: +44-1582-433200

Fax: +44-1582-731303

® France
Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Miinchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

°® |taly

Anritsu S.p.A.

Via Elio Vittorini 129, 00144 Roma, ltaly
Phone: +39-6-509-9711

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgafjordsgatan 13, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

® Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

® Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kirkebjerg Allé 90, DK-2605 Brgndby, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

® Russia

Anritsu EMEA Ltd.
Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

® United Arab Emirates

Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

® Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

® |ndia

Anritsu Pte. Ltd.

India Branch Office

3rd Floor, Shri Lakshminarayan Niwas, #2726, 80 ft Road,
HAL 3rd Stage, Bangalore - 560 075, India

Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Units 4 & 5, 28th Floor, Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

® P.R. China (Beijing)

Anritsu Company Ltd.

Beijing Representative Office

Room 2008, Beijing Fortune Building,

No. 5, Dong-San-Huan Bei Road,

Chao-Yang District, Beijing 100004, P.R. China
Phone: +86-10-6590-9230

Fax: +86-10-6590-9235

® Korea

Anritsu Corporation, Ltd.

8F Hyunjuk Building, 832-41, Yeoksam Dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

® Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, Neihu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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