Rohde & Schwarz® Products: ROMES

Remote Control of ROMES
using a Pocket PC

Application Note

This Application Note describes how to configure a PDA (Pocket PC) and a notebook to remotely control
the notebook running Rohde & Schwarz ROMES SW using wireless network techniques.
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Remote Control of ROMES using a Pocket PC

For optimization of mobile communication networks, drive tests with
coverage measurement systems are being performed. The coverage
measurement platform provided by Rohde & Schwarz is based on
ROMES®, which is the application software to define and setup
measurement devices, acquire and store the measurement data and
displaying measured data during the measurement period and a later
replay.

Additional drivers are used for attaching different measurement devices,
such as the Rohde & Schwarz Radio Network Analyzer TSMU or test
mobiles from different manufacturers. Depending on the required
measurement tasks, ROMES® can be configured freely to adapt to the
user’s needs.

As long as the measurements are performed in an outdoor environment
using a vehicle traveling around, size of the measurement system is not a
problem. As more and more measurements are performed in an indoor
environment by walking around, size, weight and mechanical handling is an
issue of interestt. ROMES® can be used in a light weight configuration,
which is small enough to be carried in a back pack. Measurements can be
performed for more than four hours, only limited by the operating time of the
controlling notebook.

When moving around, the operator must ensure that the measurements
are working properly and enter some data into the computer such as the
current position or start / stop the measurement. Since the notebook must
be connected to the test mobiles and PN-scanner via cables, handling of
the notebook is somewhat tedious. This, and the fact, that even light
weighted notebooks grow heavy after two or more hours, lead to the desire
to control ROMES® with a PDA. While it is not possible to run ROMES® on
the PDA itself, it is possible to control the notebook with ROMES®
remotely.

This application note describes, how to setup a wireless LAN connection
between a PDA and a notebook. Furthermore, some useful packages with
which ROMES® running on the notebook can be controlled using the PDA.

Section 3, “Remote Control Tools” on page 4 describes which to use and
how to select each of them. This section assumes, that a LAN connection
has been set-up and configured correctly.

Section 4, “Network-Connection between PDA and Notebook” on page 44
describes how to configure and set-up the LAN connection used for the
remote control tools.

All screen shots shown in this application note have been made using a
notebook running Windows XP (SP2) and an iPAQ hx4700. The iPAQ
operating system is based on German language due to technical reasons.
However, the screens will look similar and will be recognized in other
languages, too.
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2 Definitions and Trademarks

host the notebook computer or tablett PC running ROMES®

PDA personal data assistant, the computer used to controll
ROMES® remotely

Pocket PC ® an operation system running on the PDA; copyright by
Micosoft corporation

LAN Local area network

Bluetooth A wireless standard, mainly for ad-hoc connections such as

audio head-sets, computer — mobile phone, computer —
printe etc.; defined and maintained in the Bluetooth interest

goup
PAN Personal Area Network, an ad-hoc network used in
Bluetooth
WLAN Wireless LAN, defined in IEEE Standard 802.11
WiFi Wireless Fidelity
VNC Virtual network computing

Table 1: Definitions used in the document

3 Remote Control Tools
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This sections describes three different tools which can be used to control
ROMES® using a PDA. Each of the tools has it's advantages and
disadvantages so that the operator may select the tool best for his needs.
All the tools need a (wireless) LAN connection between PDA and Notebook.
The setup of the different LANs is described in section 4, Network-
Connection between PDA and Notebook on page 44. The following table
lists the various tools described in this application note.

Remote Desktop | NetOp VNC
Manufacturer Microsoft NetOp open source
Price none Cost none
Start  windows |yes Yes yes
Session
Simultaneously | no yes yes
remote and local
Speed real time real time slow
Desktop resizes to PDA |unchanged unchanged
screen

Table 2: Overview of different remote control programs

All the clients of the remote control tools may either run on a PDA or on
another computer. They all may be used to remotely control ROMES® on a
computer using another computer, e.g. a laptop in front of a car, while
ROMES® and the hardware may be installed remotely.
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ROMES Computer

HOST

Notebook or PDA

CLIENT

Figure 1: Principle setup of a remote controlled ROMES system

Microsoft's Remote Desktop

Since Windows 2000, windows can be accessed from remote computers
using a facility called “remote desktop®, resp. “remote desktop connection®,
which is part of Windows itself.

A Pocket PC such as an iPAQ, may offer a terminal client program, which
has got the functionality of the “remote desktop connection“ and can be
used to control the notebook host remotely.

The notebook has to be configured to enable being remote controlled.
Accessed by the terminal client, the notebook closes its local desktop and
transfers the desktop to the remote PDA. The desktop uses the screen
resolution of the PDA. Since the PDA has got a limited screen resolution,
the desktop rearranges all its icons and places all of them in the top left
corner of the desktop. Thus the desktop is somewhat crowded after remote
control. Also, it is not possible to work simultaneously on both computers.

Configuration of the computer running ROMES®

NOTE: you need administrator right to configure the computer.
However, it is not necessary to have administrator rights, when
accessing the host computer from a client such as a PDA.

Enable remote desktop

The remote desktop can be configured in the System Properties of the
Control Panel (Start — Settings — Control Panel — System)

Select the remote panel of the system properties.

Enable “Allow users to connect remotely to this computer”.
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System Properties 21 x

Eeneral I Cormputer M ame I Hardware | Advanced |
System Festore I Automatic Lpdates Remate

& 5= Select the ways that this computer can be used from another
location.

— Remate Azsiztance

[T Allow Femote Assistance invitations ta be sent from this computer

Advanced,. |

What iz Bemaote Assiztance?

=Framote Desktop

¥ Alow users to connect remotely to this computer

7z S

-7
Full computer name:
ROMES-MOTEEOOE
What iz Bernote Desktiop?

Select Remof= Users. . I SN
"‘\E.

For uzers to connect remotely ko thiz compremer=he T
have a passwiord.

Windows Firewall will be configured to allow Remote Dezkiop
conhections to thig computer.

k. Cancel Sy

Figure 2: System Properties: allow users to connect remotely to this
computer

If your users don't have administrator rights, you have to add them to the
remote user list by clicking “select remote users”.
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Remote Desktop Users 7] x|

The uzers listed below can connect to thiz computer, and any members of
the &dministrators group can connect even if they are not lizted.

tichael tManert already has acceszs.
) Bemove |

)
To create new user accounts or add users to ather groupz, go to Control

Parel and open Lser Accounts.
(] I Cancel

Figure 3: System Properties - Add Remote User
Add a new user by clicking “Add".

selectusers 2| x|

Select thiz object type;

ILlsers Object Tyepes... |

Fram thiz lacation:

IFIEIMES-NEITEBEIEIK Locations. .. |

Enter the object names to zelect [examples]:
Mizhael M anert Check Mames

Advanced. .. | 0k, I Cancel

4

Figure 4: Select Users - Check names

Enter the user name an click to “Check Names®. If the user name was
entered correctly, it gets enhanced to the full name.

7 Rohde & Schwarz




1SP51 _0O1E

Remote Control of ROMES using a Pocket PC

Selectusers 2
Select thiz object type;

ILlsers Object Types... |

From thiz location:

IFIEIMES-NEITEBEIEIK I Locations. .. |
Enter the object names to zelect [examples]:
BROMES-MWOTEBOOKMichae! b anert < Check Mames | )

Advanced... | ] 4 I Cancel |

4

Figure 5: Select Users after the names have been checked.

Click “OK" and the user is added to the remote user list.

Remote Desktop Users 7] x|

The uzers listed below can connect to thiz computer, and any members of
the &dministrators group can connect even if they are not lizted.

tichael Manert already has acceszs.

Add... Bemove |

To create new user accounts or add users to ather groupz, go to Control

Parel and open Lser Accounts.
< (] I ’ Cancel

Figure 6: Select Users after the names have been checked.

Accept the list by clicking “OK".

Set Computer Name

This has usually already been done, when the computer was installed.
Therefore, this section can safely be skipped, unless the computer name
needs to be changed for some reason.

The computer name can be configured in the System Properties of the
Control Panel (Start — Settings — Control Panel — System).
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Select the “Computer Name*® of the system properties.

System Properties 2 x|

System Hestore | Autamatic Updates I Remate I
General Cornputer M arne | Hardware I Advanced

', YWindows uzes the following information to identify pour computer

i oh the netwark,

Computer description; M atebook running B omes

For example; "Kitchen Computer' ar "k any's
Computer'’. %

Full computer name; ROMES-MOTEEBDOE.
Workgraup: 15P6

To usge the Metwark: |dentification *izard to join a Metwark 1D |
domain and create a local user account, click MNetwark =
0.

= 00O~
Ta renarne this computer of join a dormain, click Change. "

S —

k. Cancel Apply

Figure 7: System properties with compute name

If the computer name does not fulfill your needs, it can be changed after
clicking “change” in the next form:
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Computer Name Changes 7| x|

r'ou can change the name and the membership of this
computer. Changes may affect access to network resounces.

CopOuiBLn st —

OMES-MOTEBOOE. \
=~ e B — -
Full cormputer name; Q

ROMES-HOTEBDOE.
Mare... |

— kember of
i~ Domain:

|
0 akgrongg:
\
N J1SF‘E _

—

< ] |> Cancel

Figure 8: Change computer name

Enter the name you need and confirm it by clicking “OK*.

Configure the firewall on the notebook

In case, the windows firewall is activated on the notebook, it must be

configured to allow remote desktop connections.

Open the Firewall Configuration of the Windows Control Panel via Start —

Settings — Control Panel — Windows Firewall

Ensure that exceptions are not excluded in the tabulator “General“.
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% windows Firewall x|

General | Exceptions | Advanced |

Windowsz Firewall iz helping to protect your PC

Windows Firewall helps pratect wour computer by preventing unauthaorized users
from gaining access to your computer through the Internet or a nebwork.

@ i Q" [recommended}

Thiz zetting blocks all outzide sources from connecting to this
computer, with the exception of thoze selected on the Exceptions tab.
—

| D}Jn't allow exceptions %

-7
Select thiz when vou connect to public networks in less secure
lozationz, such as airportz. vou will not be notified when 'Windows
Firewall blocks programs. Selections on the Exceptions tab will be
igrored.

@ ' DIf [not recommended)

Ayoid uzing thiz zetting. Turming off Windowes Firewall may make thiz
computer more vulnerable to wiruzes and intruders.

S

What elze should | know about 'indows Firewall?

‘ Cancel

Figure 9: Configuration of exceptions in firewall

Enable “Remote Desktop® in the section “Exceptions*:
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%= Windows Firewall x|

General Erceptions | Advanced

Windows Firewall iz blocking incoming netwaork, connections, except far the
programs and services selected below. Adding exceptions allows some progranms
to work. better but might increase your securnty nsk.

Brograms and Services:

Hame

[ File and Printer Sharing
TTRemote Azsistance

Femote Desktop

+=] UT:'nF" Framewark, [:'S

S

Add Fart. . Edit... [elete

¥ Display a notification when Windows Firewall blocks a program

< ] i > Cancel |

What are the rizks of allowing exceptiong?

Figure 10: Enable Remote Desktop in the Windows Firewall.

Click “OK*" to accept the changes and close configuration of the Windows
Firewall.

Configuration of the PDA

It is a good idea, to enable the terminal client in the start menu, where it can
easily be started from. To do this, open the list of the menu entries via by
Start — Settings — Start menu. Enable the entry of the terminal client.

1SP51 _0O1E 12 Rohde & Schwarz
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Einstellungen

Meniis

Aktivierte Elamants wetrden im Startrmend,
andera in "Pragramme" angezeigt.

15 Solitar "
Q%SUEhen
( _ * Terminal-Dienste
E| | Wie lcann ich L
[Ji= windows Media =
SErbenii | Mand "Meu"
E a

Figure 11: Adding terminal client to start menu
You may add or remove any other programs according to your needs.

Furthermore, it is most convenient to set the desktop of the PDA to
landscape mode. Consult the documentation of your PDA for further details.

Using Remote Desktop on a PDA

Entering a remote session

Start the terminal client by either clicking “Terminal Client* in the Start
menu, or in the Program Folder, depending on the configuration.

The program presents a list with the last few connections and the latest
connections pre-selected, see next picture.
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Terminaldiensteclient

Senser:

ROMES-NUTEEQOK

Zuletzt verwendete Servel
EOMES-MOTEBOCK

Gribe des Serverdeskiops dieser
Bildschirmgrélie anpassen

Figure 12: Start a new terminal client session.

To enter the name of the server, click on the symbol of the keyboard in the
right lower corner and type in the characters using the pen.

Terminaldiensteclient

5 4% 19:05 3
Servar:
ROMES-NOTEEOOK,

Zuletzt verwendete Server:

192.158.55.1
192,254,194, 12
CMS-NOTEBSOR

A Il »

Figure 13: Enter remote server name.
To start connection, either click on the return symbol on the virtual
keyboard, or close the keyboard again and click on the “connect” button.

1SP51 _0O1E
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o oz 17:00

Verbinden
Zuletzt wg
igg;?ﬁt Verbinde mit: [+
: ‘1 BROMES-WGTEEOOQK . =
CMS-MOT —
Punes3 r
Abbrechen hinden
|:| Gribe Je5 Serverdeskops q1esar
Bildschirmgrélie anpassen
E Y

Figure 14: Search remote server.

NOTE: it takes the PDA up to 10 minutes to recognize the Computer Name
of your notebook after starting the network connection. IP-Addresses work
immediately. So it is not possible to connect to the Notebook using logical
names for the first few minutes after Bluetooth or WLAN network
connection has been established. Depending on the load and the quality of
the Bluetooth or WLAN link, you may need several attempts, until you get a
successful connection. This behavior is due to windows network
configuration management. In case of fail, an error message as shown
below is issued instead:
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oF ofZ 19:00

Seryvef I;’f_' Der Sarver leonnte nicht
Roims o gefunden wertlen, Stellen Sie
sicher, dass Sie den leorrelten
Zuletz Servernamen oder die korrelds
1521 IP-Adresss angegeben haben -
122.2 und wiederholen Sie den =
CME-T Vonann T
i1z )3l4lslalzlalelo]a] |
Slglwlelrdeladulideclplil+
I lalsldlflolhlilk]ilelsa]
| it dyd=lelvlblnlm -]
swrglsym] ~ | £ | 1t l=]=
=

Figure 15: Connection failed.

After all, you should get the login screen of windows anyway. Open the
virtual keyboard to type in the user name and password.

ROMES-NOTEBOOK - Terminaldiens (* «(£ 17:21 €3

Ao

— Prefosicnnl

il1z)3l4lslalzlalelo]a] |«
Slglwlel el lulilcloh]+
dlals|dlflalh]lilk]] u':i-“i]

soralsyrl -~ | # | NREE
=~
Figure 16: Login screen of windows.
Click on return key of the virtual keyboard of windows to log in.
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Disconnection from a remote session

To disconnect from the remote server, simply open the start menu. The
entry “Turn off the computer” has been replaced by “Disconnect”.

ROMES-NOTEBOOK - Terminaldiens (o <% 17:21 €3

- S_al_genenne 1oy O LB el o P _H.. [lETIE
I L

dodedn| D =l M= § |

calwa' BWS Trarembbar Gran Mea

[=

2 BB I@Ta

== oy

Figure 17: Disconnect from server
After confirmation the connection is closed.

During the remote session, the windows welcome screen is displayed on
the notebook. You can log-in directly to the notebook to close the terminal
session alternatively.

Using Remote Desktop on a Notebook

Obviously it’s also possible to remote control the laptop not only by a Pocket
PC, but by another laptop instead. This section describes how to configure
this.

Note: It is strictly recommended to use static IP addresses, i.e.
DHCP disabled. Remote desktop connection can be
established much earlier, in some cases it is not possible at all
to start a remote connection using the logical name of the
computer for a second time without rebooting in between.

Entering a remote session

Start the Remote Desktop Connection via Start — Programs —
Accessories — Communications.

The program presents a list with the last few connections and the latest
connection pre-selected, see next picture.
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ﬂ Remote Desktop Connection

| I52.200.2 =

Cloze Help | Options x>

Computer:

Figure 18: Start remote desktop connection.
Enter the name of the server.

Note: Better enter the IP-address than the network name of the
remote computer, as network resolution does not work reliably
in a peer to peer network without a dedicated name server.

After clicking “Connect”, the windows log on screen of the remote computer
is being displayed. Enter the user name and password.

Note: it is not necessary that anybody is logged on to the remote
computer already. Only the network connection needs to have
been started.

Note: it takes the PDA up to 10 minutes to recognize the Computer
Name of your notebook after starting the network connection, if
DHCRP is configured. So it is not possible to use the terminal
client for the fist few minutes after Bluetooth or WLAN network
connection has been established. Depending on the load and
the quality of the Bluetooth link, you may need several
attempts, until you get a successful connection. In case of fail,
an error message as shown below is issued instead:

Remote Desktop Disconnected x|

The specified remote computer could mot be Found, Yerify that vou have typed
the correct computer name or IP addiss, and then try connecking again,

K I Help |

Figure 19: Connection failed

After all, you should get the login screen of windows anyway.

18 Rohde & Schwarz
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192.168.200.2

Xp
& 00
—
~ ~
Username:{ Michael Manert ‘
Password: \""|
/
(=]
ca) K==

Figure 20: Log on screen for a remote desktop session
Click “OK” and you log onto the remote computer.

For the very first time, you log remotely on to the computer, an error
message of the desktop manager may be displayed, as shown below. This
error message can safely be ignored.

'ﬂ ROMES-TABLETT - Remote Desktop

N¥iew Desktop Manager Error E

MYIESY Load Errar -
Mo MYIDIA hardware detected on the primary monitor,

IF wou are running an MYIDIA card, pleesssgake sure it is configured to be primary.

Figure 21: Video card desktop manager error

Click on the return key of the virtual keyboard of windows to log in.

Disconnection from a remote session

To disconnect from the remote server, simply open the start menu. The
entry “Turn off the computer” has been replaced by “Disconnect”.
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Frograms

Dacuments

Settings

Search

Help and Support

—3

Figure 22: Disconnect from server

After confirmation the connection is closed.

192.168.200.2 _tﬁ7

Figure 23: Disconnect from server

As an alternative the session can be closed by clicking to the “close” button,
which is displayed on top of the screen.

NetOp

NetOp is a commercial tool for remote control of a windows computer. It is
available for all current windows systems, for Pocket PCs and also for Palm
OS based hand held computers. A trial version can be downloaded from

Www.netop.com.
Installation is self explaining.

Configuration of the Notebook

The first time, NetOp is started via Start — Programs — NetOp Remote
Control, a configuration wizard starts to configure NetOp. The wizard will
ask for the following items:

e Use default settings
e  Start with windows
e enter a password according your needs

The configuration wizard updates the Windows Firewall according to its
needs:

20 Rohde & Schwarz
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%= Windows Firewall x|

— —

Geneﬁ EHCEP“D”;I Avanced I
N\ -

~ — . . - . .
W indows Firewarls blocking incaming netwark, connections, except for the
programs and services selected below. Adding exceptions allows some progranms
to work. better but might increase your securnty nsk.

3

Brograms and Services:

M amne ||

FLFile and Printer Sharing
/ MNADp Guest

\ MetOp Host

MetOp Hame Server
[ Remate Azsistance
Remate Desktop

O UPAP Framewark,

Add Prograr. .. Add Fart. . Edit... [elete

¥ Display a notification when Windows Firewall blocks a program

What are the rizks of allowing exceptiong?

‘ Cancel

Figure 24: Windows Firewall settings with NetOp

Configuration of the PDA

It is a good idea, to enable the NetOp Guest in the start menu, where it can
easily be started from. To do this, open the list of the menu entries via Start
— Settings — Start menu. Enable the entry of the NetOp Guest

1SP51 _0O1E 21 Rohde & Schwarz
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Einstellungen

Meniis

Aktivierte Elamants wetrden im Startrmend,
andera in "Pragramme" angezeigt.

15 Solitar "
Q%SUEhen
( _ * Terminal-Dienste
E| | Wie lcann ich L
[Ji= windows Media =
SErbenii | Mand "Meu"
E a

Figure 25: Adding NetOpGuest to the start menu
You may add or remove any other programs according to your needs.

Furthermore, it is most convenient to set the desktop of the PDA to
landscape mode. Consult the documentation of your PDA for further details.

Using NetOp

Entering a remote session

Start the NetOp Guest by either clicking “NetOp Guest® in the Start menu,
or in the Program Folder, depending on the configuration. For better
readability in this application note, the following pictures are formatted in
upright position; for practical use, landscape position is recommended.

22 Rohde & Schwarz
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i &3 o2 20:33 (D

Feconnect at next startup

ROMES-NOTEEBOOK

[ ] via NetOp Gateway

[ ] via remote networking

[ ooz > [ e

Figure 26: Configuration dialog of NetOp at startup

Enter the name of the remote computer in the first line. You may optionally
enable the “Reconnect at next startup”, in which case the configuration
dialog is skipped at further starts of NetOp.

After clicking the “Connect” button, the password is requested:

1SP51_0O1E 23 Rohde & Schwarz
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oF oZ 20:33 (D

Password {will be encrypted]
r—=

|*-*-\
\ )

23l1)z]3l4ls]lslzlslelala] |«
_...qwertzuiu:-]pu
O lalsldlflolhlilk]!]sds

_‘i} ylxlalvlb]lnlm ; ]
strafsym] ~ | # | nRe

Figure 27: Enter password for NetOp.

NOTE: it takes the PDA up to 10 minutes to recognize the Computer
Name of your notebook after starting the network connection, if
the IP-address has not been preset. So it is not possible to use
the terminal client for the fist few minutes after Bluetooth or
WLAN network connection has been established. Depending
on the load and the quality of the Bluetooth or WLAN link, you
may need several attempts, until you get a successful
connection. In case of fail, an error message as shown below
is issued instead:
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! Z|NetOp Guest (@ +5, 4% 20:47

MNetOpGuest

§|¢

Figure 28: No host found for NetOp connection

Otherwise, the screen of the host is displayed.

Disconnection from a remote session

To disconnect from the remote server, open the “File” menu and click on

“disconnect”.

25
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NetOp Guest o 422037 €3

Fle JRecent Send [l

Figure 29: Disconnect a NetOp session

As long as NetOp is not closed again, in the menu “Recent”, a session to
the Notebook can be reopened.

VNC

VNC (virtual computer networking) is a program suite for remote controlling
computers. It is available for various UNIX systems, for Macintosh, for
Windows and for Windows CE and Pocket PC. Most of the suites are
freeware or supply at least a personal version. In this application note,
UltraVNC is described, which can be found on ultravnc.sourceforge.net,
and which is GPL copyrighted.

Installation of the server and client on a notebook

Download UltraVNC-101-Setup.exe, or any newer, store it anywhere on the
notebook and start the installer. Installation starts with a selector box to
select the language requested. Select the language you like and continue
by clicking on “OK”

Select Setup Language ﬂ

Select the Iangua;&n uze during the installation:

'I Cancel |

Figure 30: Select language for vnc.
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The next views all can be accepted by clicking “Next”. These are:

™7 Setup - Ultra¥NC =10 x|
n

% Welcome to the UltraVNC Setup
Q@ Wizard
DD Thig will inztall Ultrat*MNC w1.001 on pour computer.

It iz recommended that pou cloze all other applications before
cantinuing.

Click Mest to continue, or Cancel bo exit Setup.

. aVNC ¥

ntrol for all

Nextﬁ Cancel |
"~

Figure 31: Welcome to the UltraVNC setup

T3 Setup - Ulkra¥NC o ] |
License Agreement @

Pleaze read the following impartant information before continuing.

Pleaze read the following License Agreement. r'ou must accept the terms of thiz
agreement before continuing with the installation.

GMNU GEMERAL PUBLIC LICEMSE ﬂ
Werzion 2, June 1991

Coperight (C] 1989, 1991 Free Software Foundation, Inc.

83 Temple Place - Suite 330, Boston, Ma 02111-1307, USA
Everyone iz permitted to copy and distribute werbatim copies
of thiz licenze document, but changing it iz not allowed.

Frearnble

- .
/ Thqlcenses for most software are designed to take away your Ll

\ E_Ilccept the agreement

= | do not accept the agreement

P

< Back WA Cancel |

Figure 32: License agreement

The license is displayed after that and must also be accepted by clicking
“Next”.
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=L =]

Information

Pleaze read the following important information before continuing. ::@{j

When pou are ready to continue with Setup, click Mext.

Uitz MC 1.07 - Wind2 - July 2005 :I
Copyright [C) 2@2-2005 Ulr@ M Team - Al rights reserved

Thig program iz free software; you can redistribute it and/or modify

it under the termsz of the GMU General Public License az publizhed by
the Free Software Foundation; either verzion 2 of the License, or

[at wour option] any later version.

Thig program iz distibuted in the hope that it will be uzeful,

bt WWATHOUT ANY WAARRAMTY; without even the implied warranty of
MERCHAMTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the ;I

<Eack(| Mest > I ’Eancel |

eee”

Figure 33: General Public License

The default directory should fit for all purposes and can be accepted by
clicking to “Next”.

=L =]

Select Destination Location

Wwhere should UltraMC be inztalled? O:@{j

J Setup will inztall ltraMC into the following folder.

To continue, click Mext. [f you would like to select a different folder, click Browse.

C:4PrograrmmeU lrat' M D Browsze. .. |

L3

<Ba(!Ne:-:t> i> Cancel

At least 2.0 ME of free dizk space is required.

Figure 34: Installation directory of UltraVNC
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In case, the computer should be used as server or as viewer, you may
deselect one of the following components. In most cases, just accept the

dialog, by clicking “Next”.

RIS
Select Components Q%

Which components should be installed?

Select the components you want to install; clear the components vou do not want o
ingtall. Click Mest when wou are ready to continue.,

I Full ingtallation j
ltravMC Server 41 MB
B8 0 | LIty 3N C Mirror Driver

UltraWMC Wiewer
DSk Encyption Plugin

b

Current zelection requirez at least 7.0 MB of dizk zpace.

< Back Cancel |

Figure 35: Select components for UltraVNC

Installation continues with the definition of the entry in the start menu folder,
which just can be accepted. Click on “Next” to continue.
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il
Select Start Menu Folder Q\%

Where should Setup place the program's shartouts?

Setup will create the program's shortcuts in the following Start bMenu folder.

To continue, click Mest. If you would lke to select a different falder, click Browse.

1 brat Browsze. |

<Eack{ I Mest I\ Cancel

N P

———

Figure 36: Select short cut of UltraVNC in start menu

Be sure to register the UltraVNC server as a system service, if it is desired
to remote log on the computer immediately after system start up. Do not
start the UltraVNC service this time, as due to an error in the present
installation routine, the VNC-icon does not appear in the task list of
Windows immediately. Click “Next” for the next dialog.
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Ry
Select Additional Tasks

Wwhich additional tagks should be performed? O:®D

Select the additional tasks you would like Setup to perfarm while instaling UlraWME,
then click Mext.

Server configuration:

—
/4 v mgister UltraWMC Server as a syztem service
\ ESlért of restart UltravHC service

™ Configure M5-Logon |1

|»

™ Configure Adrmin Properties
—
I 4 v eﬁan old WML registy keys
\A@ti&al comfiguration:
Ll %eate UlraMC degktop iconz e

v .-’-'«sicnciale Lilkrat M C Wiewer with the wnc file extension LI
< BacV I Memst > ;I\ Cancel |
N\ J
v

Figure 37: Select additional tasks for vnc.

The following summary of installations can be accepted by clicking “Install”.

T3 Setup - Ultra¥NC N ]
Ready to Install

Setup iz now ready to begin instaling UitraMC on pour computer. Q:@D

Click Inztall tbo continue with the inztallation, or chick Back i you want bo resies or
change any zettings.

[Destination location:
C:“Prograrmeitra R C

Setup bype:
Full inzstallation

Selected components:
UltraWM T Server
Ultra¥M C Mirror Driveer
Ultrat'M C Wiewer
D5k Encryption Plugin

Start Menu folder: -
Kl »

e —

¢ Back Inigtall 5 Cancel |

Figure 38: Summary of installations

Installation process displays the change log, which can be accepted by
clicking on “Next”.
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77, Setup - Ultra¥NC o [
Information @
Pleaze read the following important information before continuing. - :

When pou are ready to continue with Setup, click Mext.

* U@ ML - Latest modifications I ﬂ

*41.0.1 Releaze

- Slow FileTransfer [wiewer -» server) over LAN: fised

- Slow applications on viewer machine dunng FileTransfer
[wiewer -» server): fiwed [other applications are now uzable...)

- Javalfiewer applet iz now dizplaved in an independant auto-zizable
windows that adapts itzelf to the remaote screen size.

-Wiewer fullecreen titebar iz now 700 pixels large [instead of 500)

-ersion info in initial dialog bow wiewwer

- Color info "'check driver' in case color iz not supported

(= 1

S =l

Figure 39: Change log

The installation can be finished by clicking “Finish” in the next dialog.

=

™7 Setup - Ultra¥NC =15 ]
n

Completing the Ultra¥NC Setup

@ Wizard
D Setup haz finizhed ingtaling UlkraWMC on wour computer. The
application may be launched by selecting the installed icons.

Click Finizh to exit Setup. %

- ' aVINC

ntrol for all

Figure 40: Finish setup.

After installation, two new icons can be found on the desktop: one for the
viewer, and one for the server. Start the server by double-clicking on the

server icon.

1SP51_0O1E 32 Rohde & Schwarz



1SP51_0O1E

Remote Control of ROMES using a Pocket PC

Figure 41: VNC icons on the desktop

When the server starts, the firewall automatically starts a configuration
wizard, if the firewall is activated. Unblock the firewall for UltraVNC by
clicking “Unblock”.

E: Windows Security Alert

T

%

Do you want to keep blocking this pmgram?%

}

‘i

To help protect your computer. Windows Firewall haz blocked
zome features of thiz program.

M armne:; YHC zerver for Win32
Publisher: UlraMHT

K.eep Blocking | Azl Me Later

Windows Firewall haz blocked thiz pragram from accepting connections fram the
[nternet ar a netwark. [F yow recognize the program or trust the publizher, vou can
unblack it "When should | unblock a program?

Figure 42: Windows Security Alert

VNC comes up with a configuration dialog when started for the first time.

Fill in the admin dialog, as follows:

1.

o > 0N

enable socket connections

enter a new password

disable the query window

remove wall paper for viewer

optional: enable blank monitor on view request and file transfer
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14

Win¥NC: Current User Properties = |EI|5|

P MEoring Connections
l ¥ acfcept Socket Connections {* Do Nt[@mg
~Disﬁa_l,.l Mumber or Ports to use:

" Display  N° [ £~ Logoff Workstation

—When Last Client Disconnects| « ey on incoming connection

7 Lock Warkstation [w 2]

w

gy

N Aizplay Query window

Timneout: I'I 0 seconds

Default action:  Flefuse (¢ Accept

 Ports Main; 5300 % Auta
Http: {5800
[v Enable Javaviewsr (Hitp Connect) [T Dizable Yiewers input

[~ allow Loopback Connections [~ Dizable Local inputs
[ LoopbackOnly

 Feyboard & Mouse

r bulti vigwer connections

% Disconnect all existing connections
& " Keep existing connections

™ Refuze the mew connection

~ Refuse all new connection

[
YNC Password.\l |:|I|I|]I|, 4

- 2
[ Fequire M5 Logon (User/Pass./Domain) 5
™ Hew k5 Logon (supports multiple domains]

Canfigure M5 Logon Groups I
i~ File Transfer
¥ Enable ¥ ser impersonation [for Service anly)
DSk Plugin

~ Authentication—" W

g
T W ¥Enable Blank Maritar on Viewsr Fequest

o Fiemove Wallpaper for Yiewers

|vE nable Alpha-Blending Maonitor Blanking
[ Capture Alpha-Blending

[ DisableTraylcon

[ Disable clients optionz in tray icon memu
[ Forhid the user to close dovn ‘WirtHC
™ Log debug infos ta the 'wirk/MC log file

DefaultServerScreenScaIe 1/ 1

™ Use: |N-: Plugin detected...

Figure 43: Admin settings for UltraVNC

The admin settings can later on be changed in the context menu of the
server by right-clicking the server symbol in the natification area of

windows, see the next figure.

rop

Admin Properties b

v‘

Crline Help
Home Page

Add Mew Client
Kill &ll Clients

List all Clients

Abouk WinkMC

|| ’H Clcuse WHIC

) ™, 1105

Figure 44: Configuring the admin properties of the server

To optimize speed, start the properties of the server, by right-clicking the

server symbol in the notification area
“properties”, see the next figure.
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ﬁ|

Cnline Help
Home Page

Add MNew Client
Kill &ll Clients

List All Clients

Abouk WinthC

o
N\ Close WrC
%m"w@ 3]

R

Figure 45: Property settings for UltraVNC

Select “poll full screen” and “low accuracy’. Finish the dialog by clicking
“OK”.

Win¥NC: Current User Prupf*l:ies = IEIlEl

—Semel Screen Update: Handling
I+ F"}II Full Screen [ Ultra Fast )
—I- Foll Foreground Wwindow r

PN

Fall Eonzale Windows
[l

™ Pall'window Under Cursar [7 Eulll M Event Feceived
L

[T System HookDll
S iden Hook Diriver Check the Videa Hook Driver

\
\ ™ I}w Accuracy [ Tubo Speed |

— Single ‘Window Sharing
[ Share only the 5 erver Window Mamed :

|
( 2k, i) Apply | | Cancel I

Figure 46: Properties of UltraVNC

UltraVNC is now ready to use.

Installation of the client on a PDA

Download vncview.exe or vncview334.exe, store it anywhere on the PDA. It
can be started directly using the file explorer by clicking onto the program
icon. There is no special installation necessary.
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Sample remote session on a notebook
Start the UltraVNC viewer by clicking its symbol on the desktop.

[
LIEra@y T

L1

lEr ity rC
Server

Figure 47: Start UltraVNC viewer from the desktop.

Enter the ip-address or the computer name of the remote computer and
click on “Connect” to start the session.

@ v« Server IEAEAIE_ _ ~

[ host:dizplay or host:part |
— Cluick Optiong

i ALTO [Auka zelect best zettings] ﬂ

 ULTRA, [ 2hbit/z] - Experimental O ptionz. ..

 LaN [> 1kbitts] - Max Colors

 MEDIUM (128 - 256K bit/s] - 256 Calars

" MODEM  (19-128Khit/s) - 54 Calars EE=E]
and zet az

£ SLOWw [= 19kEbit/s] - 8 Calars Default

[ WiewOnly [~ Auto Scaling Delete

Drefault
[ Usze DSMPlugin IND Plugin detected... | ﬂl
[ Prosy/Repeater I

Figure 48: Start a vnc session.

The session needs a password to be entered in the authentication dialog.
Choose any password here and remember it for later reference. Enter the
session by clicking “Log On”.

¥MC Authentication

F'assgm:urd I i

‘ Cancel

Figure 49: Authentication dialog
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The log on dialog of windows appears. Enter your username and password
as usual and click “OK” to start the remote session.

Note: the log on dialog is skipped, if someone is already logged on
the remote computer.

3 romes-tablett { 192.168.100.3 ) _o] x|

%0@eFPxD@ILBEEE  Jfiewwns 5

Log On to Windows

N LTI

Figure 50: Windows start up dialog for UltraVNC

To end the session, click to the close connection symbol on the top of the
screen, as shown below:

'@_rnmes—tahlett {192.165.100.3 )

BTSListGene, ..

Figure 51: Close the VNC session.

Sample remote session on a PDA

Note: It is advisable, to set the screen of the PDA to landscape
mode, when remote-controlling a notebook. However, for
better readability of this section of the application note, the
following screen shots are in portrait mode.

Start the VNC viewer on the PDA using the file explorer by clicking on
vncview or vncview334 file in the explorer. The VNC viewer starts with it's
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dialog to enter the connection details. When starting the VNC viewer for the
first time, it is advisable to enter the connection options by clicking on the
“Options” button.

oF 4< 09:26

OK ({ Options... |>

Cancel =
RE vncview 01.07.04 108K
RE vncview334 01.07.04 105K
| Wian key 10.08.05 658 |

@A

Figure 52: Connection details for VNC

The dialog with the options opens. Make sure, that exactly those options
are selected that are indicated below. Close the dialog by clicking to “OK”.
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Connection Options. ¢ 4% 09:22

v| Allow CopyRect encoding

Deiconify on Bell

Swap mouse buttons 2 and 3

V| Restrict pixels to 8-bit

Request shared session

% View only
=

OK Cancel

Figure 53: VNC options
The dialog with the options is shown again.

Enter the ip-address of the remote computer, a colon and the number of the
remote screen (usually a zero), and click on “Connect” to start the session.
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Connection details g < 09:21

My Documents ~ Name ~
[~7 Privat -
. _

Connection details

EVNC server (i.e. snoopy:0)

192.168.100.1:0 "

OK (i\ Options... )

o~
Cancel =
RE vncview 01.07.04 108K
RE vncview334 01.07.04 105K
| Wian key 10.08.05 65B [
w
B~

Figure 54: Authentication dialog

A dialog to enter the password of the VNC session opens. Enter the
session password (the same as selected earlier) and click OK to enter the

session.
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My Documents + Name ~
|~ Vorlagen a

Cancel

Figure 55: VNC authentication

The log on dialog of windows appears. Enter your username and password
as usual and click “OK” to start the remote session.

Note: the log on dialog is skipped, if someone is already logged on
the remote computer.
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3 romes-tablett { 192.168.100.3 ) =10

®ROBSFADRTHVELE fmiwins  [§-

Log On to Windows

N LTI

Figure 56: Windows start up dialog for VNC

To end the session, click to the close connection symbol on the top of the
screen, as shown below:
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’ ([romes-tablett ( 192. &? < 09:37 9

+ Romes (Replay ONLY) - flughafen.rmiPS

File Wiew Configuration Measuremenl

B IR AR

H PONWEE. BESIC

New
Options

Information

3

=

4
Connection| Keys About |~

Figure 57: Close the VNC session.
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4 Network-Connection between PDA and Notebook

1SP51 _0O1E

Each of the remote control programs described above needs a (wireless)
network connection established between the PDA and the host computer
running ROMES®. This chapter describes how to configure and setup the
most common Bluetooth connections and the WLANs according to IEEE
802.11.

This section assumes, that the device drivers for Bluetooth or WLAN have
been installed according to the installation procedures described in the
respective manuals.

Bluetooth is less battery consuming on host and PDA than WLAN and does
not interfere with WLAN measurements made by ROMES®, so it is the
preferred solution. However it is more difficult to configure Bluetooth, and it
is less secure.

Bluetooth ® personal area network, PAN

A personal area network in Bluetooth consists of exactly one server and
one or more clients, which may log into the network. Depending on the
installed Bluetooth system, either the notebook or the PDA must be
configured as the host.

A Bluetooth connection must be configured once on both devices before the
Bluetooth connection can be used.

The standard driver of MS Windows does not provide the functionality of a
PAN server. So only the PDA server configuration is described in this
application note. However, a notebook acting as a server would be
preferred, as in this case, a remote login into the notebook would be
necessary, like it is in a WLAN configuration as well.

PDA is server

On the host, open the “Bluetooth devices” in the Control Panel (Start —
Settings — Control Panel). In tabular “Options®, enable “Turn discovery on*,
so that your PDA can find the host.

Optionally, also enable “Show the Bluetooth icon in the notification area“.
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Bluetooth Devices x|

Devices Options I COkd F'-:urtsl Hardwarel

~ Dizcoverny

To allowe Bluetooth dewvices to find this computer, zelect the
following check box.

¥ N discovery on

7z DS

—5 To protect pour privacy, turmn on discoven only when you
want a Bluetooth device to find thiz computer.

— Connectionz

|1ze theze settings to control whether a Bluetooth
device can connect to this computer.

¥ allow Bluetooth devices to connect to this computer

¥ Alert me when a new Blustooth device wants to

/ v Sﬁ:w the Bluetooth ican in the notification area
\N_ v

Learn more about Bluetooth settings. Restore Defaults |

] Cancel | .ﬁ.ppIyT\\ |
Uj

Figure 58: Bluetooth devices options

On the PDA, open the wireless via Start — Settings — Connections —
(IPAQ) Wireless to get the settings menu for wireless connections. An icon
is placed in the lower right corner of the screen after that and may be used
as a shortcut to start the settings.
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s W5 16:15

Figure 59: Hot key for wireless setup

In the wireless control center, switch on Bluetooth, by clicking on the
Bluetooth symbol and switch off WLAN, if necessary.

 |iPAQ Wireless =« 4% 21:11 (0

Har‘nagef

Figure 60: Wireless control center
Click settings in the Bluetooth area to open the Bluetooth configuration.

Open the "Enter a new profile," by clicking the magnification glass in the
“‘common” panel.
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Bluetooth- Einstellungen

Bluetooth: Allgemein

a 1--" oI 21:31 @

Akhualles Profil
Lrandard

Blustooth-5tatus

Einzchalran

verperdern.

Bluarooth izt eingeschaltet

Eluetaath-Manager zum Einrichten von Yerbindungen

Allgermein | Yerflgbarkeit | Dienste

Iifa

Figure 61: Define a new profile in common Bluetooth settings.

Click “New” and enter a name (e.g. “pan encrypted”) for the profile and

press OK.

‘) Umben.

Laschen

o

Standard

Figure 62: Manage profiles.

Click “OK” to accept the settings.

Select the new defined profile via the pull down menu.
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Bluetooth: Allgemein

Aktuelles Profil- — — — =— = — _
P pgn ancryptec

Standard

ist aingeschalte
Eintcrabcie — — R

Eluetaath-Manager zum Einrichten von Yerbindungen
verwenden.

—
ﬁjlgenmﬂgbarkeit ant& Infa
N =~

Figure 63: Select another profile.

Select the panel “Availability” and switch on ,Turn discovery on®, so that
your notebook can find the PDA.

Switch on “coupled devices only”, so that other devices may not connect to
your PDA.

Bluetooth-Einstellungen 4 1-'-';; o 21:33 @I

Bluetooth: Verfiilgbarkait

Gerataidantifikation

Marme: |ROMES FOCKET

Ailresse: QB 00:37: 18: 06 79
Gerdtenamen des Pocket PCs verwenden
Yarfilgbarkeit

Verhindung anderer?s-ré-te zulazsen
2 —_— \O Alle Gerdre \ |ﬁij/\f-lur gekoppslte Gerdte

\ ! Andere Gerate kﬂhhemt erkennen

Allgemein | Yerflgbarkgit | Dienste I@

N—__~ =

Figure 64: Bluetooth settings for availability on the PDA

Select the panel “Services”.
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Switch off all services except the “Server for personal area network*

Select “passkey required” and, optionally “encryption required”

Bluetooth- Einstellungen
Bluetooth: Dianste

% Cereller Anschluss

E%E-er‘-'el tir eigenes Netnwsark
|5 Srrarh-Ga ey
Dmnsl:amsl:allungen
( . tllen5l: al:tiviaren

/
\

=« 4% 21:4s

4 [lif »

Genshimigung erfordedich
. Mmrl:—.‘l:hlﬁgel erforderich

Erveitart

. "hars-:h lUeselung arf.
ﬁjlgemem

Uer‘fugbal keit

Dienske

Iifa

Figure 65: Settings for Bluetooth personal area net
Note:

dialog

The Bluetooth device is configured with the new settings only

after it is switched off and on again in the Wireless settings
To do so, close the form for the Bluetooth Settings by clicking “OK” in the
top right corner of the screen to accept all settings
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iPAQ Wireless = 5 4% 21:11 (T

~Einstellungen

Manager

Figure 66: Switch off and on Bluetooth in wireless control center.

On the host right-click the “Bluetooth devices” icon in the notification area of
the taskbar and select “Open Bluetooth settings”.

&dd a Elustooth Device
Shiow Bluetookh Devices

Send a File
Receive a File

—————

=
Cpen Bluetooth Settings

Remove Bluetookh Icon { E

= lai R0 Fl)

Figure 67: Join a Personal Area Network.

A window opens to find and configure new Bluetooth devices. Click “Add” to
add a new device.
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Bluetooth Devices x|

Devices I Dptinnsl COr F'-:urtsl Hardwarel

.-’-'-.qug Eemove | Froperties |
] I Cancel | Apply |

Figure 68: Add Devices

The wizard presents some instructions on how to proceed. Click “my device
is set up and ready to be found“ in the Bluetooth wizard.
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Add Bluetooth Device Wizard x|

® Welcome to the Add Bluetooth
Device Wizard

Before proceeding, refer ta the "Blustaath sechion of the
device documentation. Then set up yaur device sa that your
carputer can find it

Turmm it an
- Make it discoverable [visible] %
- Give it a name [optional]
- Presz the button on the bottom of the device

[keyboardz and mice only)

——

A
v ¥ dewvice 13 set up and ready to be found
7/

'.u.l Add only Blustooth devices that you tust.

A
<Eack( Meut = 3 Cancel |

T~

Figure 69: Instructions on how to proceed

Your host is searching for the Bluetooth devices as indicated by a torch.

Add Bluetooth Device Wizard x|

Select the Bluetooth device that you want to add.

Jrj If you don't see the device that you want to add, make sure that it is
turned on. Faollow the zetup instiuctions that came with the device, g NEaa |
and then click Search &gain. 2EAILI AL

et | Cancel |

Figure 70: Searching for a Bluetooth device
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If the wizard successfully finds your PDA, it presents it in the device list. If
not, click on “Search Again”, as the Bluetooth devices are not always found

on the first time.

Add Bluetooth Device Wizard x|
Select the Bluetooth device that you want to add. ®
A Ifyou don't see the device that you want to add, make sure that it is
turned on. Follow the setup instructions that came with the device, g h Agai |
and then click Search &gain. LRI A
< Ba Mext Cancel |

Figure 71: Bluetooth Device List
Select it and click on “next".

You may enter a passkey on your own or let the wizard generate one for
you. It will show it in the next menu. In my example, | chose one for my

own:
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Add Bluetooth Device Wizard x|
Do you need a passkey to add your device? e

To answer this question, refer to the "Bluetooth section of the documentation that came with
your device. If the documentation specifies a pazskey, uze that one.

¢~ Choose a passkey for me

" Use the passkey found in the documentation: I %
o
‘ F}et me chooge my own pazskey: fl ITE‘-II'ESSEEJ = = ~
o 7 | ¢ ~ g
Don't uze a passkey o o o ==

@ ou should always use a passkey, unless your device does not suppart one. We
recommend using a pazskey that iz 8 to 16 digits long. The longer the pazskey, the

rmore zecure it will be.
< Back Mest > Cancel
N D

Figure 72: Choose a Passkey for Bluetooth connection.

The wizard sends the passkey to the PDA and indicates this with the next

form. Please note the passkey, as you may need it every time, when you
establish a connection.

Add Bluetooth Device Wizard x|
Windows is exchanging passkeys. ®

“When instructed below, enter the passkeyp using pour Blugtooth device.

For more information abowt entering a pazskey, see the documentation that came with pour

device.
" Conneching... %
» Please enter the passya_l,l'ﬁn your Bieetooth device now.
Paszskey: \, my passkey -~
—~ —

Inztalling Blustooth device. .

< Back Feut > Cancel

Figure 73: Enter the Passkey for Bluetooth connection on PDA.

On the PDA, you are requested to accept the connection.
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Enter the passkey selected above, as shown in the next Figure:

Bluetooth Kennwort 4-'-';‘ o 10:35 @I
Authentifizierung

Ferat: | ROMES-MOTEROCE |
’ - .

~
Kenrmwort I”'“"‘“"‘“"‘“"‘j J |

—_— - |

Abbrechen |

— So varwendan Sia diasan Bildsehirm

. . . . o
lﬂil 2|3|4I5IEI?IEI9 Q1G] |
laglwlelrltlzlulilelplils
"I Jalsldlflalhlilkl! s
i dvl=zlelvlblnlml.]. N-]|+
swglsyml| ~ | # | NE

|§‘

Figure 74: Accept the Bluetooth connection on the PDA.

The wizard completes its work and displays the new found device. Confirm
that by clicking to “OK” or the return key on the virtual key board.

Add Bluetooth Device Wizard x|

® Completing the Add Bluetooth
Device Wizard

The Bluetooth device was successiully connected to wour
computer. Your computer and the device can communicate
wheneyer they are near each other,

These are the COM [zernial] ports azsigned to your device.
Outgoing COM port;  COM3N

Incoming COM port: COM3T

To cloze thiz wizard, click Finizh.

—

¢ Back Cancel |

Figure 75: Completing Bluetooth Wizard
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Don't forget to make your notebook and PDA invisible for other devices
again.

On your notebook select “Options* in the “Bluetooth devices* again an click
off “Turn discovery on® and “Apply” afterwards.

Bluetooth Devices x|

Devices Options I COkd F'-:urtsl Hardwarel

~ Dizcoverny

To allowe Bluetooth dewices to find this computer, zelect the
alldwgng check bow,

PN

& To protect pour privacy, turmn on discoven only when you
want a Bluetooth device to find thiz computer.

— Connectionz

|1ze theze settings to control whether a Bluetooth
device can connect to this computer.

¥ allow Bluetooth devices to connect to this computer

V¥ Alert me when a new Blustooth device wants to

[V Show the Blustooth icon in the notification area

Learn more about Bluetooth sethings. Bestare Defaulks |
. S

] I Cancel Annl

Figure 76: Turn off discovery.

On the PDA switch off “Turn discovery on“ in the panel “availability” as
shown in the next figure:
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Bluetooth- Einstellungen

Bluetooth: Verfiigbarksait

Gerataidaentifikation

Marne: |ROMES FOCKET

Aclresse: 0B00:37: 13:06: 79

Gerdtenamen des Pocket POs verwenden
Yerfilgbarkeit

Verbindung anderer Gerdte zulassen

—_— D Alle Gardne @ HNur gekoppalte Gerate

4 |:| Andere Gerite kinnen dieses Gerat erkennen

AJ.I-_gemein Yerflgbarkeit | Dienste | Infa

Figure 77: Hide PDA for Bluetooth devices.

Switch off and on the Bluetooth device again, as described above.

Opening the connection

For using a remote session on the PDA, it is advised to switch the screen to
landscape on the PDA, consult the documentation of your PDA for further
instructions.

Click on the Bluetooth icon in the notification area of the WINDOWS
taskbar and select “Join a Personal Area Network*®

add a Bluetooth Device
Show Bluetookh Devices

Send a File
Rewshveafle o
| =)

k|
W

Join a Personal Area Mebwo

Recycle Bin
Open Bluetooth Settings
Remove Elugtooth Icon T —
ke Re, ., | B Emmrn—l—m\\—%-a _E 17:07
—

Figure 78: Join a Bluetooth PAN.

Select your PDA and click to connect in the next windows.
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£ Bluetooth Personal Area Network Devices X|

To uze one of the Blustooth devices listed below to connect your
caormputer ko a netwark, or the [nternet, 2elect the device, and then click
Connect. To add a device to the lizt, click Add.

To add a Bluetooth device for other uzes, open Bluetooth Devices in
Contral Panel.

Bluetanoth devices:

Direct Connections

l “N  ROMES_POCKET
! Metzwerkzugang
MetConfighServices

Add... | Bemove

Learn more about Bluetooth personal area network s

Figure 79: Select a Bluetooth Device.

If you configured the PDA to request a confirmation when a remote device
requests for a service, the Notebook waits for confirmation on the PDA with
the following form:

Bluetooth Metwork Connecktion
"*d-'Jé Connecting...

Figure 80: Connecting to PDA

Confirm the remote access via Bluetooth on your PDA.
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Autorisierungsanforderunyg 1-'-';,; oI 17:15 @I
Autarisiarung angefordert

Dienst: |Metzwerkzugang

Gerst: (ROMES-NOTEBOOK

< Annehrmen | > Yarweigern
— S0 varwe i san Bildschirm

Fir dern Zugriff des cben genannten Gerdts auf den
angegebenan Dienst ist eine Autorisierung erfordedich. Tippen
Sie auf "Arnehmen’, um dem Gerat die Yerbindung zu gesmen,
ader auf “Werweigern', um die Yerbindungsanfarderung
urlickzuweisen,

=~
Figure 81: Accept remote service request on PDA.
The connection has been established.
NOTE: it takes the PDA up to 10 minutes to recognize the Computer

Name of your notebook after starting the network connection.
Until that moment, it is not possible to make a connection from
PDA to the Notebook. To speed up this process, use IP
addresses instead on logical names

Set IP-Address of Notebook

Start the “Bluetooth Network Connection Properties” control via Start —
Settings — Network Connections — right-click on Bluetooth Network
Connections — Properties. Select the tabulator “General” click on “Internet
Protocol (TCP/IP)” and start the configuration by clicking on “Properties”.
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% Bluetooth Network Connection Prupﬁrties E |
General I Advanced I Bluetoath I

Connect using:

B8 Bluetooth Device [Perzonal Area Met

Thiz connection uzes the following items:

% Cliert for Microzoft Metworks
@, File and Printer Sharing for Microsoft Metwaorks
¢ %= Metwork Monitar Driver

i |nternet Protocal [TCRAP)
[nztall... | [Irimztall ( ! Fropertiez | )
I

Transmizsion Control Protocal/|nternet Protocaol. The default
viide area network protocol that provides communication

Deszcription
acrozz diverze interconnected netwarks.

¥ Show icon in notification area when connected

k. Cancel

Figure 82: Set the Internet Protocol settings of the Bluetooth adapter.

Microsoft chooses 254.169.x.x for the IP-address in Bluetooth adapters. As
the IP-address in the pocket PC cannot be entered manually, the IP
address must be selected in the range of 254.169.x.x. Enter e.g.
254.169.2.2 in the following form and confirm by clicking on OK.
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Internet Protocol {TCP/IP) Properties

[3eneral

Y'ou can get |P zettings azsigned automatically if your network: supparts
thiz capability. Othenwize, you need to azk your nebwork, administrator for
the appropriate IF zettings.

< [Obtain an IF address automatically
I—F W}z the following IP address;

— gy,

~
rﬁaddress: 7 rf*i 2 .2 ~ \
: \
Subret mask: ~| 2525 0.0

Default gateway: I ) ) )

£ Obtain DN 5 server address automatizally

—{% Use the following DMS server addresses:

Preferred DMS zerver: I

Alternate DHS server: I

Advanced... |

—
k. Cancel |

Figure 83: Manually set the IP-address for Bluetooth connection.
Click “OK” to close the form

Click “OK” in the Bluetooth Network Connection Properties.

The Bluetooth network is now configured and started.

Note: The new settings come into effect only after the network
connection has been restarted.
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Wireless LAN according IEEE 802.11 (WiFi, WLAN)

Configuration

WiFi must be configured in the following steps

e Configuration of the network adapter (IP-configuration) (optional)
o Definition of the Network

e Adding the computers to the network

NOTE: ensure, that WiFi is enabled on your host computer. This must
be done either in the BIOS settings or using a switch
somewhere on your computer. Consult your manual for further
explanation. In case you fail do this, the wireless LAN just does
not work, no detailed error message will be given.

NOTE: In case a new WiFi network is found, both the laptop and the
Pocket CP tend to automatically drop the current connection
and jump to the network recently found. This is quite annoying
in a measurement situation. Please use Bluetooth LAN in
these circumstances.

Setting the IP-Address (optional)

IP addresses are used within networks to address the computers. The IP-
address of each computer joining the network must be unique within the
network. Many network use a DHCP-server to automatically assign a
network-IP to each computer entering the network. If no DHCP-server is
present, the computers can assign IP-addresses to themselves. But this
procedure takes several minutes and must be restarted every time a
computer enters the network. Alternatively, IP-addresses may be assigned
statically (=manually) to the computers, i.e. to the various network adapters
of each computer in the network. This section describes, how to assign IP-
addresses to the network adapters.

First, a set of IP-addresses must be selected. There are several addresses
reserved for private use:

class subnet mask address range

A 255.0.0.0 10.0.0.0 10.255.255.255
B 255.255.0.0 172.16.0.0 172.31.255.255
C 255.255.255.0 192.168.0.0 192.168.255.255

Table 3: IP-addresses reserved for private use

Choose an IP-address according to your wish; see an example below:

computer subnet mask address
notebook 255.255.255.0 192.168.100.1
PDA 255.255.255.0 192.168.100.2

Table 4: Example of assignment of private IP-addresses

The addresses must be configured for all of the network adapters; the
configuration is described below in the settings of WLAN, see Figure 96:
Manually set the IP-address, page 73 and Figure 104: Internet Protocol
Settings (IP) of the WiFi adapter, page 80, and can be done later.
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Defining the network
The WLAN-Network is configured and started via the Control Center of the
Wireless Network, which is started in the Start menu of Windows via Start
— Settings — Control Panel — Network Connections — Wireless Network
Connections.

Settings on the Notebook

i) Wireless Network Connection

~Metwork Tasks

g Refresh network list

2 .
< Setup a wireless network
faor a home ar small office

~Related Tasks

iJ Learn about wireless
networking

preferred networks

s Change advanced

Choose a wireless networlk

Click. an item in the list below to connect ko a wireless network in range or ko get mare

information.

Mo wireless networks were found in range

To see an updated list, click "Refresh network lisk,"

Make sure the wireless switch on your computer is on,

Cannect |
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Figure 84: Wireless Network Controls Center

Start the definition of a new wireless network by clicking the appropriate
button, as indicated in the figure above. The wireless wizard starts. Click
“Next”.
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Wireless Network Setup Wizard x|

Welcome to the Wireless Network
Setup Wizard

This wizard helps vou set up a security-enabled wireless network,
in which all of your computers and devices connect through a
wireless access point, (This is called a wireless infrastructure

L network)

Tao continue, click Mext,

< Back A Mext = I\ Cancel

A\ ) ]
A U 4

Figure 85: Welcome to wireless network wizard

Select “Set up a new wireless network” and click on “Next”.

Wireless Network Setup Wizard x|

What do you want to do?

Eﬁe‘ct‘ask:

~lr ét up a new wireless networki

= Add new computers or devices to the ‘my-test1' netwark.

N

< Back W Cancel I

Figure 86: Set wizard to create a new network.

Enter a name of your choice as network name (SSID).
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Wireless Network Setup Wizard x|

Create a name for your wireless network.

Give your network a name, using up ko 32 characters.

Metwork name (3310 fromes-wlan-netl ~

\

~ -
% automatically assign a network key tretammended)

To prevent outsiders From accessing wour network, Windomws will automatically assign a
secure key (also caled a WEP ar WH.rkew) to vour netwark,

Ly
l fw_ﬂa ually assign a nebwork key

\/ & this option if vou would prefer to create waour own key, or add a new device ko your
/ existing wirgless networking using an old key,

g
I_\Qse WPA encryption instead of WEP (WPA is stronger than WEP buk nat all devices are

c,mpatible with WP}
< ﬁaﬁf I Mext = I \ Cancel |

>
w’

N\ 4
~ ——
Figure 87: Settings for new network
Note: Do not use “manually assign a network key”. This may only

work in the rare cases, where the WiFi chipsets of all
computers of the network are made by the same
manufacturer.

Note: WPA encryption is not supported by all PDAs nor by all WLAN
cards of the notebook. This may be indicated at the very end
of the setup.

Click “Next”.

There are two different ways to add the different computers in the network.
They can get the information by means of a flash card (or USB-memory
stick) or the information can be entered manually. As USB-memory sticks
are not quite common with PDA on the one hand, and flash cards not
common with notebooks on the other hand, we use the manual method. So
select “Set up network manually” and click “Next”.
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Wireless Network Setup Wizard x|

How do you want to set up your network?

This wizard provides bwao methods For creating a wireless network, Using a flash drive is easier
and more secure,

™ Use a UISE Flash drive (recommende

Using this method, vou create network settings once
and sawve them to vour flash drive. Then, vou use the
flash drive bo add more devices and computers to ywour
netwaork,

G;) i
J ’11 \um this method, you must set up each computer or
‘:} — device separately.

<B_ack’ I flext = I \ Cancel

\ J
S

Figure 88: Set up network manually.

The wizard completes it's work and indicates this in the next message. Do
not forget to print the network settings. You need the pass phrase and
configuration of the net.

Wireless Network Setup Wizard |

The wizard completed successfully

Ta set up your wireless netwaork without a USE Flash drive, prink
waur settings and manually enter them into each device in the
following order:

- Wireless access paint (or wireless rouker)

- Each additional computer that you want ta add to the netwark

- Each wireless device that wou want to set up {example wireless

DG
] Metwork Settin o

To close this wizard, click. Finish.

= Bach | Firish | Cance

Figure 89: Network wizard completed
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Save the network settings to a file. You need the information stated here,
when setting up the network in the PDA, as shown in the next section.

B untitled - Notepad - 101 x|
File Edit Format ‘Wiew Help
wireless Wetwork Settings =]

Print this document and store it in a safe place for future ref

wireless settings
— LY I e—" —

-~y
Metwork Name (SSIDI: rom —net|
Network Key (WEP/WPA Kﬂ%’q ;éﬂéemszazaaawoaaeaﬁ- -
key Provided automati Y 2 11) 0

network authenticatifin Typ Dpen
Data Encryption Type WEP
Connection Type: ESSN\

Key Index:

To enable File and Printer sharing on this computer, run the ne

To set up your Internet connection, follow the instructions frc

4 3 v

Figure 90: Printed network settings

Click “Finish” after saving the data, but keep open the Notepad editor.

Adding the wireless network to the notebook

The WiFi-net of the notebook is now defined, but the notebook is not
assigned to that network. To do this, click “Change the order of preferred
order of networks”.
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) Wireless Network Connection

i~ Netwark Tasks

g Refresh network list

2 Set up awireless network
for a home or small office

r~ Related Tasks

) Learn about wireless
nel i

'i':i’ Change the order of
preferred networks

“-'§>‘a Change advanced
setkings

Choose a wireless network

Click an item in the list below ko connect to a wireless network in range or to get more

infarmation.

Mo wireless networks were found in range

Make sure the wireless switch on your computer is on.
To see an updated list, click "Refresh network list,"

Canmect |

Figure 91: Wireless Network Control Center

The form for the “Wireless Network Connection Properties” opens. Ensure
that “Use Windows to configure my wireless network settings” is enabled.
Otherwise software of a different manufacturer for configuring the wireless
settings is installed, to which this application note may not apply.

Click “Add...” to enter the network just defined.
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L Wireless Network Connection Properties 2] ]

General  irelezs Metworks | Advanced I
=N

/ ¥ 1)ze Windows to configure my wireless netwark, settings
-’

— Available netwiorks: I

Tao connect to, dizconnect from, or find aut mare information
about wireless netwaorks in range, click the button below.

Wiew ‘Wireless Mebworks |

~ Prefemed network s:
Automatically connect ko avallable networks in the arder zted

belon:
flove up |
fae dawr |
< Add... BHemoyve Froperties |
Learn about setting up wirsless netwark Advanced |
configuration.

(] I Cancel |

Figure 92: Wireless Network Connection Properties

Enter the correct settings as displayed in the notebook in the following form.
Deselect “This key is provided for me automatically” and enter the network
key in the form. This can easily be done by copying it in the notepad editor
and pasting it in the form. Ensure, that Network Authentication (“open” in
the example) and data encryption (“WEP”) are the same, as previously
defined and displayed in the Notepad editor.
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Wireless network properties 7| x|

MHetwork, name [SSI0); romes-wlan-net

—hfireless netwark key

This network requires a key far the: follawing:
P N

Metwork Authentication: \IEI_pen J j

Data encryption: 4 WwEF) -
A| [

'~

MHetwark kew: ‘I----------------------- g
LT / \
Confirm nebwiork, ke \ RSB ESESERRRERAERERE /

&
~ -
5-___’

J_(,E{inde; [advanced]: 1 =

{ [ The key iz provided for me automatically
N o

¥ | Thiz iz a computer-to-computer [ad hoz] netwark; wisless
access points are not weed

| aF. I Cancel

Figure 93: Network properties of the ROMES WLAN net

Enter the tabular “Connection” in the form and ensure, that “Connect, when
this network is in range” is enabled. With this setting, a network connection
is established automatically, whenever the PDA is nearby. Thus, a remote
control session can be started, even if no one is logged into the notebook.
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Wireless network properties 7| x|

— Automatic connection

Whenever thiz netwark is detected, "Windows can connect

ko iLaLQ:umaticall_l,l.

4 v gjnnect when this network: iz in range
N o

aF. Cancel

Figure 94: Automated connection

Select the tabulator “General”, enable “Internet Protocol (TCP/IP)” and click
to “Properties”.
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L Wireless Network Connection Properkie 2] ]

General |Wireless Netwnrksl .-’-'-.dvanu:edl

Connect using:

B& Cizco Svztems 350 Senes Wireless L

Thiz connection wzes the following items:

% Cliert for Microsoft Metworks
.@. File and Printer Sharing for Microsoft Metwaorks
| ] .@. (o5 Packet Scheduler

i |nternet Protocal [TCPAAP)
[nztall... | ritztall ( | Froperties él >

Transmizzion Control Protocaol/ ntermet Protocal. The default
wide area network, protocol that provides communication

Drezcription
acrozzs diverse interconnected netwarkz.

¥ Show izon in notification area when connected
¥ Motify me when this connection has limited or no connectivit

] Caricel

Figure 95: Set the Internet Protocol settings

The IP-address entered in the following form should be selected out of the
IPs reserved for private use, see Table 3: IP-addresses reserved for private
use, on page 62.
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Internet Protocol {TCP/IP) Properties 7] x|
General
Y'ou can get |P zettings azsigned automatically if your network, supparts
thiz capability. Othenwize, you need to azk your nebwork, administrator for
the appropriate IF zettings.
< \[Obtain an IF address automatically
I—F i ze the following IP address:
— gy,
~ | .
[F address: o Trs2tes 100 1 S
Subriet mask: \ \I 255 28R 255, 0 s’
-_— 1 -

Default gateway: I ) ) )

£ Obtain DN 5 server address automatizally

—% Use the following DMS server addresses:

Preferred DMNS server: I

Alternate DHS server: I

Advanced... |

—
Ok

Cancel |

Figure 96: Manually set the IP-address.
Click “OK” to close the form.

Click “OK” in the Wireless Network properties.

The WiFi network is now configured and started. It will start automatically
the PDA is

whenever the computer is (re-)started. Connection to
established automatically, whenever the PDA is closed by.

Settings on the PDA

Note: It is necessary to set the screen of the PDA to

application note, all screen shots are shown
mode.

On the PDA, open the wireless via Start — Settings —» C

as a shortcut to start the settings.
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portrait mode,
as entering the encryption key is not possible, when the screen
is in landscape mode. However, for better readability of this
in landscape

onnections —
(IPAQ) Wireless to get the settings menu for wireless connections. An icon
is placed in the lower right corner of the screen after that and may be used
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s W5 16:15

Figure 97: Hot key for wireless setup

Note: It is necessary to set the screen to portrait mode, as entering
the encryption key is not possible, when the screen is in
landscape mode.

In the wireless control center, switch on WLAN, by clicking on the WiFi
symbol. Switch off Bluetooth, if necessary. The WiFi symbol turns to yellow,
to indicate, that WiFi network has been started on the PDA, but a correct
network connection has not been established.
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! |iPAQ Wireless e 4% 13:32 (D

~Einstellungen

nx :l' " Manager™B

Figure 98: Wireless control center

After some seconds, a list of networks found by your PDA is displayed,
among them should be the ROMES-network.

Note: Set the screen to landscape mode, if not already done:
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iPAQ Wireless @ + % 17:36 {1}

Neues Netzwerk gefunden

Das Netzwerk "romes-wlan-net” verbinde:
milt:

-N

@ Internet

@ Firma

Wenn dieses Netzwerk per VPN zur Firma
verbindet, wahlan Sia—= . SLE.

Einstellunoen \‘Erbind.J lend.

-/

Alle aus

Figure 99: New WiFi Networks found

Select the “romes-wlan-network” and click “Continue”. A form is displayed
to enter the pass phrase. Click into the area where to enter the pass phrase
to open the virtual keyboard. Enter the hex-string, which is still in the
notepad editor of the notebook, or has been saved to a file. You can correct
the string later on, in case of errors, or if you want to set up the network
manually, as described below.
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{ Metzwerkschlissel haben, geben Sie ihn ein
und tipgen auf Yerbinder'. Andernfalls

— o —

ﬁ?‘ﬁﬂd#eﬁa‘}la cefefh2
Verbind. br.

Figure 100: Enter encryption key on PDA.

The list disappears and the WLAN-button turns green to indicate the
successful connection.

Note: The button turns green to indicate the successful connection. It
turns green even if the data encryption fails. In that case, all
successive services just fail.

For the following figures, the PDA has been set to landscape mode again.

Click “settings” to open the WLAN-Settings for further configuration. The
configuration for wireless network is displayed. Set the connection type to
“computer to computer (ad-hoc) networks only” and deselect “automatically
connect to non-preferred networks only”.
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H » |Einstellungen o o 18:04 @I
Drahtlose Hetewerke konfigurieren '@ -

Meu hinzufigen...
ek romes-wlan-net  Verbunden

At diese Hetmwerke mwgreifen:

Mur Computer-mit-Computer

~

e - s e s ses s Eam
/ |j)*.ferhindung zu micht bevorzugten
N~ HNekrwsrken automatiech herstallen

Crahtlos | HeEweardiarten

Figure 101: Configure wireless networks on the PDA.

Click on the “romes-wlan-network” to change the setting of the dedicated
network. Select the tabular “network key”.

Ensure, that Network Authentication (“open” in the example) and data
encryption (“WEP”) are the same, as previously defined and still displayed
in the notepad.

Enter the network key in the corresponding field. It may be useful to copy
network settings to the PDA via Microsoft ActiveSync and copy and paste
the string from Pocket Word to the field.
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- = N\
Authentitizierung:
9 < |Offnen il 2
.. S = y
Daten'femn:hlusgelung: WEP - S
-

bl

Schlissel autematisch bereitgests|lt

Metzwerkschlissel: : :}TEFrJ,a:J, 1albs .:eFEFBEﬂ,\
e
Schlsselindex: 1 -

Allgemain | Netzwerkschlissal | 802.1x

Figure 102: Configuration of network authentication
Click OK to close the configuration of the network authentication.

The next setting is optional, but speeds up establishing the WLAN net

connection considerably. It is mandatory, if the settings have been made on
the Notebook

Select the tabulator “network cards”.

Set network card mode to “Internet” and select the WiFi Wireless Adapter:
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Einstellungen o3 ofZ 11:55 @I
Hetzwerkkarten konfigurieren 'a -

NEi nﬂetzwerkkar‘te varhindet mit:

<|_Ignlze rn;_e_l: :‘ -

Tippen Sie auf einen Adaptar, um clie
Einstellungen zu dndern:

| EREFP-RETSTAN Miniport

Crabtlos | Heweardkarken

Figure 103: Settings of the wireless adapter

Enter the TPC/IP address of the adapter. In the example, the next address,
192.168.100.2 is used. But again, the address is your choice — as long as it
satisfies the rules mentioned in table 4.

iy

Einstellungen o,

< 18:20 (Y

HP iPAQ Wi-A Wireless Adapter

D Vo Server zugewiesene IF-Adresse

l @ Bnezifische 1P-Adresse.

_—

IP-Ackresée: |191 168 100, 2 | _ 7
— " -\
Subnetrnaslc (455 . 255 . 255 0 )

Srandarcloa teway:

IP-Adres== | Namensservar

Figure 104: Internet Protocol Settings (IP) of the WiFi adapter

Click “OK” to accept the setting. You get a warning, that the settings are
stored only for further use and are valid only after next start of the Wireless

80 Rohde & Schwarz




Remote Control of ROMES using a Pocket PC

network. Accept the warning by clicking to “OK” and close the wireless
control center.

Einstellungen o oz 18:22

Mainz Ne " " - |
. Adapter @
Firma P —

Tippen S Bei der ndchsten Verwendung wird
Einstelluny der Adapter iber die neuen
Einstellungen verfiigen,
PPT.P il Falls derr Adapter =ich zur Zeit im
AP IPAY  Corgt befindet, kannen Sie hn
Blustoo! ortfernen und emeut einstecken,
damit die Anderungen in Kraft —
treten.

FREITII

Crrabitlos

=\~

Figure 105: Hint to restart the network adapter

Accept the hint by clicking “OK” and close the settings dialog. The PDA and
the notebook try automatically to establish a network connection. The
yellow WiFi button turns green, after the connection to the notebook has

been established.

iPAQ Wireless 4-'-";‘ o< 12:04 @

Figure 106: WiFi connection has been established
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Wired LAN

Setup is not described in this application note, since most commonly used.

Examples for use of wired LAN is to remote control a ROMES computer
are:

e Setup a vehicle from laboratory
e Monitoring ROMES

5 Literature

[1] Mobile Messungen in GSM-Netzen mit bisher unerreichter Qualitat.
Neues von Rohde & Schwarz (2005); Nr.: 186, S. 4-6

[2] R&S® ROMES 3: Daten aus Versorgungsmessungen erfassen,
analysieren und visualisieren. Neues von Rohde & Schwarz (2000);
Nr: 166, S. 29-33

6 Ordering information

Type of instrument
ROMES 1143.7991.30 ROMES DRIVE TEST SOFTWARE PLATFORM V3.5x;
*** Eor Operating System Windows XP Professional ***
WITH GPS DRIVER & DATA EXPORT MODULES
USB HARDLOCK INCLUDED
TSMU 1153.6000.02 TSMU RADIO NETWORK ANALYZER
RF FRONTEND FOR DRIVE TEST SYSTEMS;
12 V DC POWER SUPPLY, IEEE 1394 CONNECTOR,;
REQUIRES ROMES APPLICATION SOFTWARE
TSMU-Z3 1153.6900.02 INDOOR BACK-PACK SYSTEM
FRAME WITH ACCU PACK 3000mAh/12 V;
BATTERY CHARGER; INCL. 2ND BATTERY,
FIXTURE FOR 2 MOBILES (WITHOUT EXT.
ANTENNA
CONNECTION), USB HUB, INTERFACE CABLES

The Pocket PC is not offered by Rohde & Schwarz.

ROHDE&SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG * Muhldorfstrale 15 - D-81671 Munchen * Postfach 80 14 69 - D-81614 Munchen -
Tel (089) 4129 -0 * Fax (089) 4129 - 13777 " Internet: http://www.rohde-schwarz.com

This application note and the supplied programs may only be used subject to the conditions of use set forth in the
download area of the Rohde & Schwarz website.
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