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Package Contents

Your WCT package includes the following:

WCT Installation CD
Magnetic base GPS-USB receiver

Wavion WCPE-24HP-USB wireless adapter or ORINOCO 11b/g Gold PC
card wireless adapter

USB Disk with all drivers, software and manuals

2.4 GHz 5 dBi Omni antenna with rubber magnetic stand, 1 m low loss
cable and SMA male reverse polarity connector.

System Requirements

Mobile Mapping Client — Laptop PC, Windows XP or Windows 2000,
Pentium IV, 512 MB RAM, 1 GB of disk space, 2 USB ports.

Traffic Server — Laptop or Desktop PC, Windows XP or Windows 2000,
Pentium Ill, 256 MB RAM



WCT Kit Specification

Wavion WCPE-24HP-USB (Optional)
Wireless Adapter

Interface

e USB2.0
Radio Characteristics

Frequency:
e 2400-2462 MHz
Data Speeds:

e 802.11g modes: 54, 48, 36, 24,
18,129, 6 Mbps

e 802.11b mode: 11, 5.5, 2, 1 Mbps

Maximum output power:
e 802.11g, 500 mW, EIRP
e 802.11b, 100 mW, EIRP

Please refer to the Wavion WCPE-24HP-USB User Manual included
in the Wavion WCPE installation CD for additional specification,
installation, configuration and operating details.
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WCT Kit Specification

Proxim ORINOCO® 11 a/b/g PC Card,
Gold (Optional) Wireless Adapter

Interface

e  CardBus Card (32-bit) Type-Il PC
CARD

Radio Characteristics
Frequency

e 2400-2484 MHz
Data Speeds

e 802.11g modes: 54, 48, 36, 24,
18,129, 6 Mbps

e 802.11b mode: 11,5.5,2,1
Mbps ®

Maximum output power
e 802.11g, 60 mW, EIRP
e 802.11b, 80 mW, EIRP

Please refer to the Proxim ORINOCO 11b/g PC Card User Manual
included in the ORINOCO installation CD or Flash disk for additional
specification, installation, configuration and operating details.

Wavion LTD
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WCT Kit Specification

AmbiCom GPS-USB Rev1.0 GPS Receiver

Receiver

e SiRF Star Il With Active 20
Parallel Satelite-Tracking
Channels

Dimensions (D x W x H)

e 216x1.45x0.68in (55x 37
x 17.5 mm)

Cable Length
e 6.5ft(2m)
Acquisition Times

Approximately 1 sec (Hot), 38
sec (Warm), 42 sec (Cold)

GPS Accuracy

e Approximately 16 ft(5m)
GPS Protocol

e NMEA 0183 Compliant

Operating Temperature

e -4°F-+140°F (-20°C - +60°C)

Please refer to: the

AmbiCom GPS-USB

e -159 dBm in High Sensitivity Receiver documentation
Mode included in the

Installation CD for

additional installation,

e USB Powered configuration and

operating details.

Acquisition Sensitivity

Power Connector Type

Operating System

Microsoft Windows XP, 2000

T T T TN
Wavion LTD
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2.4Ghz 802.11b/g WiFi 5dBi Wireleaa
Antenna

2.4 GHz 5 dBi Omni antenna with
rubber magnetic stand, 1m low loss
cable and SMA male reverse polarity
connector

e Frequency: 2400-2483 MHz @\/ ‘ »‘
e Gain: 5dBi

e Polarization: Vertical
e SWR:<2:1

e Impedance: 50 Ohm
e Color: Black

e QOperation Temperature: -20~+60
°C

e Storage Temperature: -30~+75 °C

e Length: 198 mm (Including
Connector)

A\

Wavion Networks tested and verified all parts of the WCT Kit for mutual
interoperability. The WCT Performance is optimized for the components
provided in the WCT Kit. Any use of different component models and/or
additional WiFi devices may degrade or misrepresent WCT
measurements.

Wavion Networks highly recommends that only devices included in the
WCT Kit be used.

Wavion LTD
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Contacting Technical Support

Address:
Wavion Technical Support

Wavion LTD

6 Hayetzira Street,

PO BOX 580

Yogneam Illit, 20692

Israel

Telephone: +972-4-9097343

Fax: +972-4-9097322

Email: support@wavionnetworks.com
Web: www.wavionnetworks.com

11
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Overview

What is the Purpose of the Wavion
Coverage Tool?

The Wavion Coverage Tool is designed to perform effective and reliable
pre and post deployment site surveys of Wi-Fi networks. It maps and
analyzes throughput and coverage of Wi-Fi networks based on Wavion
Wi-Fi networking equipment.

A key factor in the design and performance analysis of any wireless
communication system is the amount of transport-level data transfer
(i.e. throughput) between a transmitter and a receiver per unit of time.
Therefore, when setting up any Wi-Fi network it is important to analyze
the maximal achievable downlink throughput coverage.

On the other hand, the maximal coverage radius of the transmitting
base station observed during WCT downlink tests is still limited by uplink
performance. This is because even in downlink tests the receiving client
has to transmit 802.11 ACK packets to the transmitting base station.
Thus, a single WCT mapping drive tests both the maximal downlink
throughput and the coverage radius of a designated area.

What is a Mapping Drive Test?

WCT runs a simple downlink throughput test from the Wavion base
station to a Wi-Fi client mounted on a moving vehicle. The link
throughput is constantly measured and correlated with the mobile client
geographic coordinates and presented graphically, in real-time, on
Google Earth geo-software.

13
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The real-time map presentation assists the user to visually determine
what areas have not yet been tested. The mapping information can later
be used to target areas with minimal throughput areas.

The WCT Deployment

The WCT deployment includes the following components:

e A Wavion Base Station which receives traffic from the Traffic Server
via an Ethernet connection and then transmits it to a Wi-Fi Mobile
Mapping Client.

e A PC which acts as a Traffic Server to run link overloading UDP traffic.

As the theoretical maximal capacity of 802.11b/g link approximates
30 Mbps it is sufficient to generate UDP traffic bandwidth of 35
Mbps to overload the link. WCT uses the Iperf testing tool to
measure actual downlink UDP throughput.

e Alaptop that acts as a Mobile Mapping Client and on which the WCT
application runs.

WCT utilizes a GPS receiver to obtain a location update every
second and match it with the measured average throughput. The
WCT localized measurement is then represented as a colored line
on a Google Earth map according to a predefined color scheme.

e GPS Receiver and Wi-Fi Omni-Directional Antenna which are
mounted on the vehicle's roof using magnet covered base.

Wavion LTD
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The WCT Deployment: A. The Traffic Server, B. The Wavion Base Station, C.
The Wireless Adapter Antenna, D. The GPS Receiver, D. The Mobile
Mapping Client

How Is This Guide Organized?

This document aims to guide you through the steps required to set up
and run the Wavion Coverage Tool (WCT).

The topics in this guide are organized according to a chronological
workflow. We recommend that you follow the sequence of the topics in
setting up and operating the WCT. This guide includes the following
chapters:

e Install WCT - This chapter provides a step by step guide on how to
install and configure the WCT system hardware and software (refer to
page 17: Install WCT).

e Validate WCT Setup — This chapter provides instructions on how to
validate the WCT installation and configuration integrity (refer to
page 41: Validate WCT Setup).

e Perform a Mapping Drive Test — This chapter provides provides a step
by step guide on how to perform a mapping drive test (refer to page
49: Perform a Mapping Drive Test).

Wavion LTD
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e Display Mapping Drive Test Results — This chapter provides
instructions on how to display mapping drive test results in Google
Earth after having completed the test (refer to page 69: Display
Mapping Drive Test Results).

Wavion LTD



Install WCT

This chapter provides step by step instructions on how to install and
configure the WCT system hardware and software.

The topics in this chapter are listed in a logical and operational system
requirement sequence. We suggest you follow the step order sequence
in order to ensure a smooth and successful setup:

Install WCT on the Traffic Server, refer to page 18

Install the WCT Application on the Mobile Mapping Client; refer to
page 28

Install Wireless Adapter on the Mobile Mapping Client; refer to page
29

Set the Wireless Connection Between the Traffic Server and the
Mobile Mapping Client; refer to page 33

Install the GPS Receiver ; refer to page 36

Select GPS COM Port; refer to page 37

Install Google Earth on the Mobile Mapping Client; refer to page 39
Verify WCT Installation; refer to page 39

17
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Install WCT on the Traffic Server

Installing the WCT software and hardware on the Traffic Server is
comprised of the following activities:

B Connect the Traffic Server to the Base Station; refer to page 18
B Runthe WBS Configuration Management Tool; refer to page 18
B Select the WBS Transmission Channel; refer to page 19
|

Create a Dedicated Connection Between the WBS and the Mobile
Mapping Client; refer to page 23

B Install the Traffic Generating Application (IPERF) on the Traffic Server
on page 27

Connect the Traffic Server to the Base Station
1. If the base station is powered by a PoE injector:

e Connect the PoE injector to the Ethernet port of the
Transmitting computer. Use a CATS5 cable (refer to the WBS-
2400 User Manual for more details).

2. If the base station is powered by an AC power cable:

e Connect the base station directly to the Ethernet port of the
Transmitting Computer. Use a CAT5 cable (refer to the WBS -
2400 User Manual for more details).

Run the WBS Configuration Management Tool

To be able to manage the Wavion Base Station from the Traffic Server,
perform the following:

T T T R N T .
Wavion LTD
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1. Setthe Traffic Server IP address to the same subnet as the Wavion
Base Station management IP address, the default is 192.168.1.1).
Refer to the Wavion Base Station User Manual for more details.

Note: If the default Traffic Server IP address was modified and the
current IP address is not available, contact Wavion support.

2. Browse with the Traffic Server browser to the abovementioned IP
address.

& The WBS Configuration Management Tool (CMT) is displayed in
your browser.

Select the WBS Transmission Channel

After setting the connection between the Traffic Server and the WBS,
the WBS's Automatic Channel Selection (ACS) utility can be run. ACS
selects the channel that WBS will use to transmit traffic from the Traffic
Server to the Mobile Mapping Client. The ACS may be accessed by
running the CMT application.

1. Runthe WBS Configuration Management Tool (CMT) (Refer to page
18: Run the WBS Configuration Management Tool).

& Either the Wavion Startup Wizard (see image below) or the CMT
home page are displayed. If the CMT home page is displayed
proceed to step 4.

T T T TN
Wavion LTD
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4 ws 410 sl
WAV ON
WES Startup Wezard
Quick Installation Guide
Step 1: Step 2: Step 3: Omni Unit
Prepare the Pole Bracket Pole Installation Attach and Seal the Antennas

lip Tamps Insert the wit’ in s obtai i the antenna’s
nd tighten. tal colla tape

Step 3: Connect the Ethernet Port
|

Unscrew the plastic cap and the cap cover. Thread the
Ethernet cable through the cap cover and the cap,
Comnect the Ethernet cable o the “ETH" port and
scrve o plasie cp maks s b o el thien.

rmare screw the cap cover  ensure perfect
g.&; Twill ensure IP-67 conpliance.

NW\’\,’\"\,‘

T e T N T T
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2. Follow the wizard instructions until you complete the setup routine
which includes running the automatic channel selection utility.

3. To continue with the WCT installation, refer to page 22: Create a
Dedicated Connection Between the WBS and the Mobile Mapping
Client.

4. Inthe CMT home page side bar, expand the Network menu and the
Wireless submenu.

& The Wireless tab is displayed:
WAVION

&3 Network & Wireless & Wireless

Wireless /
Home

+System

-Network Status and Configuration
Ethernet Operation status Up

SSID-VLAN BSSID 00:18:25:00:27:A0 ‘

Backhaul Operational Channel } Channel 2: 2417 MHz bl
Bridge

+Association T EsioniP © O IOIOIONO

+Security i Max1 2 3 4 5 6 Min

o —

Evemioy Beacon Period | [Kusec]

Save | Reboot |

- DTIM Period [ ”}[Beacon intervals]
Range [28Km v
Association aging timeout BS T[minutes]

Interference Handling Mode
@® Interferences mode (recommended)
O Moderate interferences mode (reduced range)
QO High interferences mode (reduced range)

\ > /\//,’wﬂgpwa,/\/,/\

Wavion LTD
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Install WCT
5. Open the Automatic Channel Selection tab
i
& Network & Wireless & Automatic Channel Selection
Wireless Wireless Activity Automatic Channel Selectio
Home

+System
~Network Scan result

Ethernet Sun Jan 11 06:38:37

Scan Time 1970
SSID-VLAN Scan status Not in ACS mode

Eackat Recommended Channel  Channel 10: 2457 MHz

Bridge
+Association o,
okinty Total CCA activity [%]
+Event Log

Noise level [-97 ... -40 dBm]

\//\//\//\//\/ /\./ /\/ ’/\/'/\.f/
6. Click Scan
& When the channel selection process is completed:

e The WBS is set to transmit over the selected channel.

e The scan results are displayed in the Automatic Channel
Selection tab charts.

E Ne. aWireless . smatic Che. ~lection
Wireless Wireless Activity Automatic Channel Selectio
Home

+System
~Netwark Scan result

Ethernet Thu Jan 01 20:01:14

Scan Time 1970
. SZ“D—\I/LAN Scan status Not in ACS mode:
ackhaul i

Bridge Recommended Channel  Channel 4: 2427 MHz

+Association
. Total CCA activity [%

+Security bl
+Event Log

& 30 30

I00ii

Noise level [-97 ... -40 dBm]

Wavion LTD
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Create a Dedicated Connection Between the WBS
and the Mobile Mapping Client

Before conducting the mapping drive test, create a dedicated
connection between the WBS and the Mobile Mapping Client so that
only the Mobile Mapping Client will receive traffic from the base station
during mapping. A dedicated connection helps to achieve maximal
throughput and coverage.

To set a dedicated connection, perform the following activities:

B Inthe WBS Configuration Management Tool (CMT), define a new
encrypted WLAN using a new Service Set ID (SSID) and a new shared
Key (refer to page 22: Define a Dedicated WLAN in the WBS).

B Inthe Mobile Mapping Client configure the wireless network adapter
to connect with the new WLAN (refer to page 24: Configure the
Mobile Mapping Client Wireless Connection to Connect to the
Dedicated WLAN).

Define a Dedicated WLAN in the WBS

1. Runthe WBS Configuration Management Tool (CMT) (refer to page
18: Run the WBS Configuration Management Tool).

2. Inthe CMT home page side bar, expand the Network menu and the
Wireless submenu.

3. Click SSID-VLAN under the Wireless submenu.

T T T TN
Wavion LTD
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& The SSID Editing page is displayed:
w
&3 Network &3 Wireless &1 SSID-VLAN & SSID Editing
LTRSS (2B Meuhad-WiFi (primary) v_
Lorme Identi
+System L
-Network Rename SSID SSID-for-Mapping
Ethernet
_ Wireless SSID Index 1
SSID-VLAN SSID Enabled
Backhaul Backhaul SSID O
Bridge
+Association Security Configuration
+Security
SEveriliog Authentication Open System + Shared Key v
Reboot ‘ Encryption 'WEP/40 v
Exclude Unencrypted [
WEP Key #1 © [essesssees]
WEP Key #2 O
WEP Key #3 O \
WEP Key # 0

4. Fillin the following fields:
e Rename SSID: Type the name of the dedicated connection.

e Authentication: Select the Open System + Shared Key
authentication method.

e Encryption: Select the WEP/40 security protocol.

o WEP Key #1: Type the WEP KEY.
5. Click Apply.
6. Click Save.

Wavion LTD
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Configure the Mobile Mapping Client Wireless Connection to
Connect to the Dedicated WLAN

1. In Windows display the Wireless Network Connection Properties
dialog box.

-4 Wireless Network Connection 11 Properties @@

General ‘Wireless Networks Zf\dvanced}

Connect using:
" B Realtek RTLB187 Wireless 802.11b/ ‘

This connection uses the following items:

M B Client for Microsoft Networks Al
S Deterministic Network Enhancer =
2 Q File and Printer Sharing for Microsoft Networks ‘
| (@ = 965 Packet Scheduler

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Show icon in notification area when connected
Notify me when this connection has limited or ho connectivity

2. Display the Wireless Networks tab.

& Wireless Network Connection 11 Properties

General| Wireless Networks | Advanced

Use Windows to configure my wireless network settings

Available networks:

To connect to, disconnect from, or find out more information
about wireless networks in range, click the button below.

View Wireless Networks
Preferred networks:

Automatically connect to available networks in the order listed
below:

Learn about setting up wireless network
confiquration. =

Wavion LTD
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3. Click Add to display the Wireless Network Properties tab

Wireless network properties @@
Association | Authentication | Connestion
Network name (SSID): 551D-for-Mapping

Connect even if this network is not broadcasting

Wireless network key

This network requires a key for the following:

Network Authentication: | Shared v
Data encryption: WEP v
Network key: [XYYYTYYYYY
Confirm network key: (I

Key index (advanced): 1

[[] The key is provided for me automatically

[] This is a computer-ta-computer (ad hoc) network; wireless
access points are not used

4. Complete the following fields:

e Network name (S5ID): Type the same name that was typed in
the Rename SSID field of the WBS Configuration Management
Tool (CMT) (refer to page 22: Define a Dedicated WLAN in the
WBS).

e Network Authentication: Select the Shared authentication
method.

e Data Encryption: Select the WEP security protocol.

o Network Key: Enter the same WEP KEY that was typed in the
WEP Key #1 field of the WBS CMT (refer to page 22: Define a
Dedicated WLAN in the WBS).

5. Click OK.

The new network name is displayed in the Preferred networks list of
the Wireless Networks tab.

T e T T T T T
Wavion LTD
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L. Wireless Network Connection 11 Properties @@

General “Wireless Networks Advanced
Use Windows to configure my wireless network settings
Available networks:

To connect to, disconnect from, or find out more information
about wireless networks in range, click the button below.

View Wireless Networks
Preferred networks:
Automatically connect to available networks in the order listed

below:

| R SSID-for-Mapping (Automatic)

I Add... ‘|[ Remove ][ Properties ]

Learn about setting up wireless network
configuration, =

6. Click OK.

Install the Traffic Generating Application (IPERF)
on the Traffic Server

1. Insert the WCT Installation USB drive supplied with the Wavion
Coverage Tool Kit (WCT) into the Traffic Generation Server.

2. Locate the folder Batch File and copy it to the Traffic Generation
Server (for example, C:\WCT\Batch File).

Note: The Batch File folder only includes 2 files — iperf.exe and
run_iperf.bat. For more information on iperf, refer to:
http://dast.nlanr.net/projects/Iperf/).

& The WCT software is ready for use on the Traffic Generating Laptop.

T e T N T T
Wavion LTD
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Install the WCT Application on the
Mobile Mapping Client

1. Insertthe WCT Installation USB drive supplied with WCT into the
Mapping Client.

2. Copy the WCT folder from the WCT Installation USB Drive to the
Mapping Client (for example, C:\WCT).

Wavion LTD
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Install Wireless Adapter on the Mobile
Mapping Client

The WCT kit is supplied with one of two wireless adapters: the Wavion
WCPE-24HP-USB which is a USB based adapter or the Proxim ORINOCO
11 a/b/g which is a PCMCIA based adapter. Install the correct driver and
then connect the adapter and the wireless antenna:

Perform the following installation activities:

e Install WCPE-24HP-USB Wireless Adapter Driver and Configuration
Utility (Optional); refer to page 30

e Install ORINOCO 11 a/b/g ComboCard Wireless Adapter Driver and
Configuration Utility (Optional), refer to page 30

e Connect the Wireless Antenna to the Mobile Mapping Client, refer to
page 32

2.4 GHz 5 dBi antenna

with rubber magnetic __—"

stand and 1m cable

-
\ USB GPS

Receiver

USB Cable

\ Wireless Adapter

Wavion LTD
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Install WCPE-24HP-USB Wireless Adapter Driver
and Configuration Utility (Optional)

In order to receive Wi-Fi communication, WCT can either use a USB
based wireless adapter (WCPE-24HP-USB) or a PCMCIA based wireless
adapter (ORINOCO 11 a/b/g).

Important: WCT will only work with the wireless adapters supplied with
the WCT Kkit.

Perform the following steps if you use WCPE-24HP-USB.

1. Insertthe WCT Installation USB drive supplied with the Wavion
Coverage Tool Kit (WCT) into the Mapping Client.

2. Browse to the WCPE24HP-USB folder and run SETUP.EXE.

3. Follow the InstallShield Wizard instructions until the installation is
complete.

4. Connect the WCPE-24HP-USB Wireless adapter to your laptop’s USB
Port.

5. Connect to a wireless network and browse the Internet to ensure
A that the wireless adapter is working correctly.

Note: For additional WCPE Wireless Client installation and
configuration information, refer to the WCPE Wireless Client User
Guide located in the WCPE-24HP-USB folder.

Install ORINOCO 11 a/b/g ComboCard Wireless
Adapter Driver and Configuration Utility
(Optional)

In order to receive Wi-Fi communication, WCT can either use a USB
based wireless adapter (WCPE-24HP-USB) or a PCMCIA based wireless
adapter (ORINOCO 11 a/b/g).

T T T R N T .
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Important: WCT will only work with the wireless adapter’s supplied with
the WCT Kkit.

Perform the following steps if you use ORINOCO 11 a/b/g.

1. Insertthe ORINOCO 11 a/b/g ComboCard Installation CD into the
Mapping Client's CD drive.

2. If the installation program does not launch automatically, run
SETUP.EXE from the installation CD.

3. Follow the InstallShield wizard instructions until the installation is
complete.

4. Insert the wireless adapter into the Mapping Client's PCMCIA Card
slot.

5. Connect to a wireless network and browse the Internet to ensure
A that the wireless adapter is working correctly.

Note: For additional ORINOCO PC Card installation and
configuration information, refer to the ORINOCO PC Card User
Guide located in the WCPE-24HP-USB folder.

T e N T T
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Connect the Wireless Antenna to the Mobile
Mapping Client

1. Connect the Wi-Fi Antenna Base wire to the wireless adapter’s
female SMA connector.

2. Screw the Wi-Fi antenna to the magnetic base.

3. Route the antenna wire and the magnetic base through the vehicle
window or, alternatively, through the vehicle door rubber seals.

4., Attach the Antenna to the vehicle's external roof.

Note: Mounting the Wi-Fi antenna on the vehicle roof enables Wi-
Fi coverage mapping that is independent of both the Mobile
Mapping Client orientation and the Wi-Fi signal reception
conditions inside the vehicle.

Wavion LTD
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Set the Wireless Connection Between
the Traffic Server and the Mobile
Mapping Client

To configure and validate the connection between the Traffic Server and
the Mobile Mapping Client perform the following:

B Configure the Traffic Server's Ethernet Network Adaptor, refer to
page 33

Run the Traffic Generator from the Traffic Server, refer to page 34

B Configure the Mobile Mapping Client's Wireless Network Connection;
refer to page 35

B Validate the Traffic Server — Mobile Mapping Client Connection; refer
to page 35

Configure the Traffic Server's Ethernet Network
Adaptor

1. Deactivate the Traffic Server’s Ethernet Network Adaptor firewall.

Note: For more information, refer to page 82: Appendix B: How to
Turn Windows Firewall On/Off.
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2. Setthe MTU (Maximal Transmit Unit) size of the above Ethernet
Network Adaptor to 1500 Bytes.

3. Configure the IP address of the above Ethernet Network Adaptor to
be on the same subnet with the IP address of the Wireless Network
Connection of the Mobile Mapping Client.

Run the Traffic Generator from the Traffic Server
1. Open the Batch File folder in the WCT installation dir.
2. Click run_iperf.bat.

3. Enter the Mobile Mapping Client IP address at the prompt and press
Enter.

AWINDOWS\system32\emd.exe

e lcome to the WCT Client Software

[Please enter the Laptop IP address:

192.168.118.98

Mavion IPERF 3.4
Do not wait for threads to close on SIGINT
Do not print warning on bind failure

IClient connecting to 192.168.110_.98. UDP port 5881
fending 1478 hyte datagrams
UDP huffer e: B8.88 KByte {(defaultl

92.168.11@8. port 2642 cona;cted with 192. .118.98 port 5881
i tt: -

1 loc
1223819697 4.85 MB 33. cow

hi ]
Mhits/se

INTRTNTATNTNTNTETS
DEninneEoee

c
1223819706 MBytes c o

& UDP traffic generation is started.
4. The following will take place:
e Anew row is displayed every 1 second.

e Each row displays a rate of 35 Mb/sec.

T T T T N
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Note: Iperf is an open source application for TCP and UDP bandwidth
measurements that has proved to be an exceptionally useful tool in
network performance evaluation and optimization. Initially written by
NLANR (http://dast.nlanr.net/projects/Iperf/), Iperf has become a de facto
standard for link capacity measurements in the wireless communication
industry.

Configure the Mobile Mapping Client's Wireless
Network Connection

1. At the Mobile Mapping Client, disable all Wireless Network
Connections except for the Wireless Network Connection
corresponding to the Wi-Fi PC card supplied with the WCT Kit.

2. Deactivate the abovementioned Wireless Network Windows
Firewall.

Note: For more information, refer to page 82: Appendix B: How to
Turn Windows Firewall On/Off.

3. Change the MTU size of the above Wireless Network Connection to
1500 Bytes.

Validate the Traffic Server — Mobile Mapping
Client Connection

1. Connect the Mobile Mapping Client to the Wavion base station
wireless network.

2. Ping the Traffic Server.

Note: As the Traffic Server already generates high bandwidth UDP traffic
some pings may be lost.

T T T TN
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Install the GPS Receiver

This section will instruct you how to install the GPS receiver driver and
connect the GPS receiver.

2.4 GHz 5 dBi antenna

with rubber magnetic __—%

stand and 1m cable

USB GPS
Receiver

USB Cable

Wireless Adapter

1. Insertthe WCT Installation USB drive supplied with the Wavion
Coverage Tool Kit (WCT) into the Mapping Client.

2. Browse to the GPS USB folder and click Setup .exe to run the
installation.

3. Follow the InstallShield wizard instructions until the installation is
complete.

4. Connect the AmbiCom GPS Navigation Receiver to one of the
available USB ports on your computer device.

5. Ensure that the GPS Navigation Receiver is working correctly by
running any available GPS based application.

Note: For additional AmbiCom GPS Navigation Receiver installation
and configuration information, refer to the AmbiCom GPS USB
Quick Installation Guide located in the GPS-USB folder.

36



WCT USER GUIDE | 37
Install WCT

Select GPS COM Port

After installing the WCT application and the GPS receiver, direct the
WCT application to the COM Port which is streaming the GPS data.

1. Inthe Mobile Mapping Client, double-click on WCT.exe file under
the WCT installation directory (e.g. C:/WCT/WCT.exe).

& The following message is displayed.

Zould Mok Skart GPS, Please Reconfigure the GPS Settings

2. Click OK.

& The WCT's GPS Settings dialog box is displayed.
BN GPS Settings [X]

ZioM Settings

COM Port: oML b
Baud Rate: 4300 w

Speed Alarm

Speed Threshold [knhl:

GPS Accuracy

HDOP Threshold:
| oK { [ Cancel ]
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3. Select the correct COM port for the GPS receiver in the COM Port
drop-down box.

4. If the GPS receiver COM port identity is not known, perform the
following:

4.1 In Windows select Start -> Run

4.2 Type devmgmt.msc in the Run dialog box and click OK. The
Device Manager is displayed.

4.3 Expand the Ports (COM & LPT) group to reveal the GPS COM
port value.

4.4 In the GPS Settings dialog box, select the above COM value in
the COM Port drop-down box.

L Device Manager E|@|le

File  Action Wiew Help

mES 2 A =R

<o Disk drives ~
f:_-g Display adapkers
ik DVDCD-ROM drives
(= Floppy disk contrallers
IDE ATA/ATAPT contrallers
% Infrared devices
‘z» Keyboards
') Mice and ather pointing devices
+ E‘ Modems
+ @ TManitars
+- B8 Nebwork adapters
+- [8 PCMCIA adapters
-1 S Ports (COM &.LPT)
# Communications Port {COML)
7 Prinker Port (LPTL)
E & Frolific USE-to-Serial Comm Port |
+ ﬂ Processors
+- @, sound, video and game controllers

¢ System devices
+ Uriversal Serial Bus controllers

e o o R P B RS

+
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5. Click OK.

& The main WCT window is displayed.

Install Google Earth on the Mobile
Mapping Client

1. Install the latest version of Google Earth software from
earth.google.com.

Verify WCT Installation

After completing the WCT installation and configuration, activate the
WCT application on the Mobile Mapping Client and display the WCT
main window to confirm that the WCT setup is working correctly.

1. Inthe Mobile Mapping Client, double-click on WCT.exe file in the
WCT installation directory (e.g. C:/WCT/WCT.exe).

Wavion LTD
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& The WCT Main window is displayed.

File Settings Help

Throughput [Mbps]

AP Diskance [meters]

N/A

Speed [kmjh]

GPS Status

Tperf Mode
DR, Dovnlink

tark Mapping|  Stop Mapping

2. Verify that:

.

e The GPS Status is GPS Locked (for more information on GPS
Status, refer to page 73: WCT Main Window Quick Reference).

e The HDOP metric value is highlighted in Green which indicates
that it is below the HDOP threshold (for more information on
HDOP Threshold, refer to page 73: WCT Main Window Quick
Reference).

The AP Distance is Not Available (N/A) as the base station
location is not yet defined (for more information on defining
the AP Distance, refer to page 56: Start Mapping).

T e T N T T
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This chapter provides instructions on how to validate the WCT setup
performed in the previous chapter. As the WCT setup consists of
different hardware and software components, each with its own
installation and configuration requirements, it is important to confirm
that all components work well together before continuing to the actual
WCT mapping drive test.

To validate the WCT setup, perform an indoors throughput
measurement, in a lab-like environment, and review the Throughput,
Noise Level and CCA Activity parameters.

The validation activities in this chapter are organized in a chronological
order:

B Position WCT Components; refer to page 41
Review the Throughput Parameter; refer to page 41
Review the Noise Level Parameter; refer to page 43

Review the Interferer Handling Mode Parameter; refer to page 44

Review the Idle Time Parameter; refer to page 46

Position WCT Components

1. Position the Wavion Base Station and the connected Traffic Server
on a table.

2. Position the Mobile Mapping Client at a distance of 2-3 meters from
the Wavion Base Station.

Review the Throughput Parameter

The Throughput parameters measure the amount of data per second
received by the Mobile Mapping Client:
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How to Display the Throughput Parameter:

1. Inthe Mobile Mapping Client, double-click on WCT.exe file in the
WCT installation directory (e.g. C:/WCT/WCT.exe).

& The WCT Main window is displayed showing the Throughput box.

File Settings Help

Throughput [Mbps]

AP Distance [meters]

N/A

Speed [kmih]

GPS Status

Iperf Mode
UDR, Downlink

Start Mapping|  Stop Mapping

What Is a Good Throughput Value?

The WCT setup is operating correctly if the throughput displayed in the
WCT Main window is above 20 Mbps.

What To Do If There is No Good Throughput Value?

If the Throughput displayed in the WCT Main window is below 20 Mbps,
review WCT setup and configuration:
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e Tighten all cable connectors.

e Review the WCPE-24HP-USB wireless adapter configuration (refer to
page 34: Configure the Mobile Mapping Client's Wireless Network
Connection and also to page 24 Configure the Mobile Mapping Client
Wireless Connection to Connect to the Dedicated WLAN).

Review the Noise Level Parameter

How to Display the Noise Level Parameter:

1. Runthe WBS Configuration Management Tool (CMT) from the
Traffic Server (refer to page 18: Run the WBS Configuration
Management Tool).

2. Inthe CMT home page side bar, expand the Network menu and the
Wireless submenu.

3. Display the Wireless Activity tab.
WS 410

WAVION

&1 Network &3 Wireless & Wireless Activity

Wireless Wireless Activity
Home

+System

_Network Channel Parameters Statistics
Ethernet Noise Level -92 dBm  (Total
Beacon Success Ratio 100 % |Bits
RS
Bridge jicivy 2% | Unicast packets
+Association By 0% " |Non-unicast packets
H+Security Other WiFi activity 3% e
+Event Log Interferences 0% Discarded
SDMA Parameters
i SDMA activity 0%
Total Tx capacity 140 kbps
Estimated WBS capacity available 9340 kbps

————————————————————————————
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4. Review the Noise Level Parameter field value.

What Is a Good Noise Level Value?

The Noise Level value should be below -88 dBm.

What To Do When There is No Good Noise Level Parameter
Value?

1. Display the Automatic Channel Selection tab.

2. Review the Noise Level chart, in the Scan Results area and search
for a channel with a Noise Level value that is below -88 dBm.

3. If you were not able to locate a channel that is above the good
noise level value, perform another automatic channel selection
scan (For instructions on how to perform another channel selection
scan refer to page 19: Select the WBS Transmission Channel).

4. If you were able to locate a channel with the above noise level
value, display the Wireless tab.

5. Select the above channel in the Operational Channel drop down
box.

Review the Interferer Handling Mode
Parameter

How to Display the Interferer Handling Mode Parameter:

1. Runthe WBS Configuration Management Tool (CMT) from the
Traffic Server (refer to page 18: Run the WBS Configuration
Management Tool).

2. Inthe CMT home page side bar, expand the Network menu and the
Wireless submenu.

3. Display the Wireless Activity tab.

T T T R N T .
Wavion LTD



WCT USER GUIDE | 45
Validate WCT Setup

4. Review the Interference Handling Mode area.
WAVION

&3 Network &3 Wireless &3 Wireless

Wireless /
Home

+System
-Network Status and Configuration
Ethernet Operation status Up
SSID-VLAN BSSID 00:18:25:00:27:A0
Backhaul Operational Channel {Channel 2: 2417 MHz VI
Bridge
+Association issi ®©I00 000
e Transmission Power o O i
+Event Log ) FTEEEEEE
Beacon Period | [Kusec]
Save | Reboot -
‘ DTIM Period ![Beacon intervals]
Range 2.8 Km "1

Association aging timeout |15 [minutes]

Interference Handling Mode
@® Interferences mode (recommended)
O Moderate interferences mode (reduced range)
QHigh interferences mode (reduced range)

\,//\///\"Q,”}”/\"&e/’”/\/\

What Is a Good Interference Handling Mode Value?

The Interference Handling Mode should be set to Interferences Mode.
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Review the Idle Time Parameter

How to Display the Idle Time Activity Parameter:

1. Runthe WBS Configuration Management Tool (CMT) from the
Traffic Server (refer to page 18: Run the WBS Configuration
Management Tool).

2. Inthe CMT home page side bar, expand the Network menu and the
Wireless submenu.

3. Open the Wireless Activity tab.
4. Review the Idle Time Parameter field value.
WS 410

WAV ON

&3 Network &3 Wireless & Wireless Activity

Wireless Wireless Activity
Home

+System

_Network Channel Parameters Statistics
Ethernet Noise Level -92.dBm [Total
Beacon Success Ratio 100 % |Bits
Bafsfig;\l/LAN Idie Time 95 % Bytes
5 i
Bridge TxActivity 2% |unicast packets
Pt Rx Activity 0% n
+Association S Non-unicast packets
HSecurity Other WiFi activity 3% e
9
+Event Log Interferences 0% Discarded
SDMA Parameters
) SDMA activity 0%
Total Tx capacity 140 kbps
Estimated WBS capacity available 9340 kbps

——————————————————————————————————

What Is a Good Idle Time Activity Value?
The Idle Time Activity value should be above 75%.
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What To Do When There is No Good Idle Time Activity
Parameter Value?

1. Display the Automatic Channel Selection tab.

If the last ACS scan was performed when the WBS was in a different
location perform the scan once again (refer to page 19: Select the
WBS Transmission Channel). The last scan date is displayed in the
Scan Time field.

2. Review the CCA Activity chart, in the Scan Results area and search
for a channel with a CCA Activity value below 25%.

3. If you could not locate a channel with the abovementioned CCA
Activity value, perform another automatic channel selection scan
(for instructions on how to perform a new channel selection scan
refer to page 19: Select the WBS Transmission Channel).

4. If you were able to locate a channel with the abovementioned CCA
Activity value display the Wireless tab.

5. Select the above channel in the Operational Channel drop down
box.
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Perform a Mapping Drive

Test

After installing the WCT system, this chapter will help you to perform a
mapping drive test. The following topics are organized in a chronological
sequence.

Prepare the Mobile Mapping Client for the Drive Test; refer to page
49

Begin the Mapping Drive Test; refer to page 54
Read Google Earth; refer to page 61
Pause Mapping; refer to page 62

Solve Problems During the Drive Test; refer to page 63

Prepare the Mobile Mapping Client for
the Drive Test

Before starting to drive the Mobile Mapping Client in the test subject
area a few preparatory activities and last minute checkups must be
performed:

Prepare Google Earth For the Mapping Drive Test; refer to page 50

Connect the Mobile Mapping Client to a Power Source; refer to page
51

Position the Wireless Antenna on the Vehicle Roof, refer to page 52

Position the GPS Receiver on the Vehicle Roof; refer to page 53
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Prepare Google Earth For the Mapping Drive Test

After having installed Google Earth and while still connected to the
Internet, perform the following activities to prepare and optimize
Google Earth for the mapping drive test.

B Delete Temporary Places; refer to page 50

B Cache Google Earth Image Data; refer to page 51

Delete Temporary Places
1. Run Google Earth.

2. Toimprove the synchronization of Google Earth and the WCT, right
click the Temporary Places checkbox under Places and select Delete.

X Google Farth

File Edit View Tools Add Help
@ [ % [ gse | B

Labiaces, alticeran)

® (=] & My Places

=MS Temporary Places ;
D we  add »

2, Search

Copy

Delete Contents

Save to My Places

Save Place As
Email...

Snapshot view

J ey

¥ Layers

= [E & primary Database A
= [E] 9% Geographigiveb |
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Cache Google Earth Image Data

Google Earth requires Internet access to load area images. However,
during WCT drive tests, the Mobile Mapping Client is not connected to
the Internet. Therefore, Google Earth imagery caching should be
completed beforehand while still connected to the Internet.

1. Connect the Mobile Mapping Client to the Internet.
Run Google Earth.

Zoom in on the planned drive-test area in Google Earth.

2.

3.

& Google Earth automatically caches the area images and loads them
from the cache during the drive-test.

4. Do not close Google Earth before the end of the drive-test.

Connect the Mobile Mapping Client to a Power
Source

To power the Mobile Mapping Client laptop during a WCT mapping drive
test, we recommend using the DC to AC inverter car lighter plug
supplied in the WCT Kkit.
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Position the Wireless Antenna on the Vehicle
Roof

1. Connect the wireless antenna to the Mobile Mapping Client and to
the magnetic base (for more information, refer to page 131:
Connect the Wireless Antenna to the Mobile Mapping Client)

2. Route the antenna wire and the magnetic base through the vehicle
window or, alternatively, through the vehicle door rubber seals.

Wireless
Antenna

3. Attach the Antenna to the vehicle's external roof using the
magnetic base.

Note: Mounting the Wi-Fi antenna on the vehicle roof enables Wi-
Fi coverage mapping that is independent of both the Mobile
Mapping Client orientation and the Wi-Fi signal reception
conditions inside the vehicle.
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Position the GPS Receiver on the Vehicle Roof

1. Connect the GPS Receiver to the Mobile Mapping Client (for more
information, refer to page 35: Install the GPS Receiver ).

2. Route the connected GPS receiver through the vehicle window or,
alternatively, through the vehicle door rubber seals.

GPS
Reciever

3. Attach the GPS receiver to the vehicle's external roof using the
receiver's magnetic base.

Note: Mounting the GPS receiver to the vehicle roof, guarantees

better GPS signal reception comparing to an in-vehicle GPS
receiver.
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Begin the Mapping Drive Test

After completing the Mobile Mapping Client setup preparation for the
drive, you can start the mapping drive test.

Last Minute Checks Before Starting to Drive; refer to page 54
Start the WCT application; refer to page 54

Review Drive Preconditions; refer to page 55

Set Coverage Threshold; refer to page 56.

Start Mapping; refer to page 56

Display Google Earth; refer to page 58

Read The WCT Main Window In Good Mapping Conditions (All
Green); refer to page 60

Read Google Earth; refer to page 61

Last Minute Checks Before Starting to Drive

Confirm the following:

e A successful WCT setup validation was performed, (refer to page 41:
Validate WCT Setup).

e Google Earth image areas are cached, (refer to page 51: Cache Google
Earth Image Data).

e The GPS and Wireless antennas are attached correctly to the vehicle's
external surfaces (refer to page 52: Position the Wireless Antenna on
the Vehicle Roof, and to page 53 Position the GPS Receiver on the
Vehicle Roof).
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Start the WCT application

1. Inthe Mobile Mapping Client, double-click on WCT.exe file in the
WOCT installation directory (e.g. C:/WCT/WCT.exe).

& The WCT Main window is displayed.

File Settings Help

Throughput [Mbps]

AP Distance [meters]

N/A

Speed [km/h]

Tperf Mode
DR, Downink

[JDent Mave Camers!

Start Mapping

Review Drive Preconditions
On the WCT window, confirm that:

o Throughput box which displays the average measured throughput is

updated periodically every 1 second and that its textbox is colored
Green.

e  GPS Status field is updated to GPS Locked and its textbox, in the main
WCT window, is colored Green.

e HDOP metric values are below the HDOP threshold and its textbox, in
the main WCT window, is colored Green.

Wavion LTD



WCT USER GUIDE | 56
Perform a Mapping Drive Test

Set Coverage Threshold

WCT maps throughput measurements that are above a certain value
known as Coverage Threshold. Locations with throughput readings
which are higher than this value are marked in color while locations with
throughput readings below this value are marked in black. The default
Coverage Threshold value is 300[Kbps].

If wish to modify this value perform the following:

1. Onthe WCT window, select Settings-> General.

& The General Settings dialog box is displayed

Il General Settings @

Coverage Threshold [Kbps]: | e

[ OK ][ Cancel ]

2. Type the throughput Kbps value in the Coverage Threshold box.
3. Click OK.

& |ocations with throughput readings lower than the typed value will
be marked in black, while locations with throughput readings higher
than the threshold will be marked in color.

Start Mapping
1. Onthe WCT window, click Start Mapping.

& The Coverage Settings dialog box is displayed.
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Il Coverage Settings g]
WCT File Mame

CYWCT mappingsitestl.wet

Browse

AP Location
Longitude: | 35.09716
Current
Location
Latitude: 32.658554
Google Earth Control

[[]wiork without Google Earth

Test Description

<TEST DESCRIPTION TEXT>‘

2. Click Browse if you want to change the location and filename of the
WCT file. A WCT file stores mapping and throughput data.

3. If you know the base station coordinates, enter them in the
Longitude and Latitude fields,

4. If you do not know the base station coordinates and you are located
close to the base station, click Current Location to receive the
coordinates directly from the GPS receiver.

ﬁ AP Location Longitude and Latitude must be defined before the
WCT mapping drive.

5. If you want to run the WCT mapping without displaying the results
on Google Earth mark the Work Without Google Earth checkbox.

&  WCT collects the mapping information to a WCT file during the
mapping. At the end of the mapping WCT saves the coverage data
to a compatible Goggle Earth KMZ file.
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6. Type any test description in the Test Description field.
7. Press OK.

& WCT start to collect throughput and GPS data until Stop Mapping is
clicked.

Display Google Earth

1. Display Google Earth window on the Mobile Mapping Client screen.

Note: As the Mobile Mapping Client cannot be connected to the
Internet during the mapping drive, Google Earth should already be
running in your Mobile Mapping Client with the relevant area maps
stored in the application's cache memory (for more information
refer to page 51: Cache Google Earth Image Data).

2. Ensure that the following place marks are pinned to the area image
displayed in Google Earth:

e AP Location place mark indicating the location of the Wavion
Base Station at the coordinates you entered in the Coverage
Setting dialog box (refer to page 56: Start Mapping).

e TPindicating measured throughput in Mbps and the Mobile
Mapping Client distance, in meters, from the current location to
the marked location.
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3. Position the WCT window and the Google Earth window, side by
side, on the Mobile Mapping Client screen or in any other layout.

v Search M & [ gse

TP [Mbps]

FiyTo | Find Businesses | Directions |
B WCT - test3.wet (=13
File Settings Help

Throughput [Mbps]

AP Distance [meters]

139

Speed [km/h]

b AR 16'00/Mbps, 140 mtrs

GP5 Status
o
S ewem “
Iperf Mode l’ AR L‘\oca(mn -9
UDP, Downlink B 4
[Joontt Move Camera
P
M:;g:g Stop Mapping
T 16 > . Uiope Technologies. "R
—:I .. v © 2008 DigitalGlobe 4 1
. >
) . Google
» Layers =

on 35099629 elev_83m Jul 22, 2006 Eyealt 864m
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Read The WCT Main Window In Good Mapping
Conditions (All Green)

Use the WCT Main window to monitor the drive test. During good
mapping conditions the WCT displays the following:

WB WCT - test3.wct WIS ¢ Throughput [Mbps]—average

Fle Settings Help I measured throughput. Updated
every 1 second. Green background
indicates that throughput data
collection is currently in progress.

Throughput [Mbps]

e AP Distance [meters] — Distance
from the base station to the Mobile
8 0 Mapping Client during WCT drive-
test mapping. This field is updated
Speed [km/h] every 1 second.

AP Distance [meters]

Speed [km/h] — speed of the
Mobile Mapping Client during WCT
G5 Sidiue drive test. This field is updated

o Psleded every 1 second. Green background
. rworooo indicates that speed data collection
ToerF Fode is currently in progress.
UDP, Downlink e GPS Status — Locked during proper
test conditions. Background is
[Joon't Move Camera Green.
r— e HDOP - Horizontal Dilution of
7 Stop Mapping . . . . .
Mapping Precision —0-2 indicates high GPS

tracking precision. Background is
Green.
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Read Google Earth

1. Drive through the area you want to test. Your driving route is

T el displayed in Google Earth. The route is colored according to the

2 following throughput levels:
22
%é e Blue colors represent low throughput values,
18
A e Red and reddish-brown colors represent high throughput
I values.

w | If two measurements are taken at the same location at different times,
the later measurement is displayed above the earlier one.

8
7
6
5
3+ 2. Toonlydisplay throughput values belonging to a certain value
2
1.5

- range,

0.75

§;§ 2.1 Display the Places Panel

35 2.2 Clear the checkboxes corresponding to value ranges that you
want to hide.

& Route segments that were colored by throughput values which fall
in the cleared value ranges are grayed out.
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= Google Earth [AEE

Fle Edt View Tols Add Help

» Search E « & [ ]

[P rE— TP [Mbps]
e 23 A 2

B2
& 21
M&e 20
@& 19
M 18
& 17
H 18
B 15
o 1a

PO et

o o o o o o

¥

b
&5 Mapping Locations

Joi= ol

 apLocaton

» Layers

3. Use the Google Earth Ruler tool to measure distance and the
Polygon tool to mark areas.

Pause Mapping

1. Inthe WCT main window, click Pause.

place mark of the current position in the Google Earth window
displays the current position of the Mobile Mapping Client.

2. Click Resume Mapping to continue mapping.

Stop Mapping

1. Onthe WCT window, click Stop Mapping.

2. Inthe Save KMZ File dialog box, select a destination folder, type the

WCT mapping KMZ file name and click Save.

& The KMZ file is saved and a message is displayed:

Wavion LTD

WCT stops collecting Throughput and GPS data, even though the
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Past Processing Is Finished

3. Press OK.

4. To continue the mapping drive, click Start Mapping to resume the
mapping.

Tip: By stopping and re-starting the mapping you can divide the
mapping drive session data between several KMZ files. This practice can
prove useful when mapping large areas.

Solve Problems During the Drive Test

To ensure that the throughput mapping results are accurate and truly
reflect Wavion throughput and coverage capability, monitor the
mapping drive using the WCT Main window and troubleshoot any
problems that arise during the drive test.

The WCT Main window can alert you to the following problems. For
each problem type, apply the corresponding solution:

B Read The WCT Window When GPS Tracking is Imprecise; refer to page
66

B Read The WCT Main Window When the Car Speed Exceeds the
Defined Limit; refer to page 66

B Readthe WCT Main Window When GPS Status is Unlocked; refer to
page 66

T T T TN
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Read The WCT Window When GPS Tracking is
Imprecise

W(CT does not collect mapping data and does not present throughput
measurements on the map when a low GPS tracking precision is
detected.

E]I'Elﬁl e  GPS Status field is HDOP Invalid and
— colored in Yellow.

o weT - tmp.wct
File Settings Help

Throughput [Mbps] e  HDOP field, highlighted in Red,

indicates that the measured tracking

precision reported by the GPS
receiver is not optimal. The HDOP box
is highlighted in Red when the

20 7 measured HDOP exceeds the

threshold level defined in the GPS

AP Distance [meters]

Speed [kmih] Settings window (refer to page 76:
_ GPS Settings Quick Reference).
e Throughput and Speed are highlighted
GRS Status in Red to indicate that throughput and
EP5 D eI speed data is not collected.
. moomas
o Solutions
LUOP, Dawrlink 1. In the event of a temporary GPS
accuracy error the HDOP returns to
(e normal levels in a few seconds and WCT

automatically returns to operational

e

2. If HDOP values are above normal
levels for more than 20-30 seconds and
the current position of the Mobile Mapping Client indicated in Google
Earth is correct, consider increasing the HDOP threshold in the GPS
Settings window (refer to page 76: GPS Settings Quick Reference).
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Read The WCT Main Window When the Car Speed
Exceeds the Defined Limit

W(CT does not collect mapping data and does not present throughput
measurements on the map when the car speed exceeds the defined

limit.

ﬂ WCT - tmp.wct |Z||:|g|

File Settings Help e Speed is highlighted in Red to
Thraughput [Mbps] indicate excessive car speed.

Solution

W(CT returns to an operational mode
when the car speed is reduced below
14 1 the Speed Threshold. The speed
threshold is defined in the GPS Settings
Sz [l dialog box (refer to page 76: GPS
Settings Quick Reference).

AF Distance [meters]

GPS Skatus

Iperf Mode
DR, Downlink,

[ bor't Move Camera

Pause

Mapping Stop Mapping
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Read the WCT Main Window When GPS Status is

Unlocked

from cloudiness or urban density.

W(CT does not collect mapping data and does not present throughput
measurements on the map when GPS Status is Unlocked. GPS Unlocked
status is triggered when WCT fails to receive data from the GPS receiver,
either permanently or temporarily. Reception interferences can result

9lis1 e

ﬂ WCT - tmp.wct
File Settings Help

Throughput [Mbps]

AP Diskance [meters]

17

Speed [kmfh]

GPS Skatus
GPS Unlocked

Ipetf Made
UCP, Downlink

[Joon't Mave Camera

Pause

Mapping Stop Mapping

Wavion LTD

e GPS Status field is highlighted in
Yellow with status — GPS Unlocked.

e Throughput, Speed and HDOP fields
are highlighted in Red.

Solutions

1. If this is a temporary GPS error,
then WCT will return to the
operational mode automatically in a
few seconds.

2. If WCT does not return to the
operational mode after more than
20-30 sec, ensure proper connection
of your GPS receiver to the laptop
(unplug and re-plug it into the

laptop).



Display Mapping Drive
Test Results

After the mapping drive test completion, the results can be displayed
and analyzed. This chapter provides instructions on how to display and
save the test results for analysis at a later stage.

Mapping drive test results are stored in a WCT file. WCT automatically
converts the WCT file to a KMZ file — a Google Earth file format designed
for storing geographical data. The KMZ file can be saved and opened
with Google Earth at a later stage; it can also be saved as a JPEG file to
view the results independent of Google Earth.

The chapter includes the following results:

B Save a KMZFile; refer to page 68

B Open a KMZ File; refer to page 68

B Save Mapping Drive Test Results in JPG Format; refer to page 68

67



WCT USER GUIDE | 68
Display Mapping Drive Test Results

Save a KMZ File

Under normal circumstances WCT prompts the saving of the KMZ file,
via the WCT Main window, when you stop the mapping procedure (refer
to page 63: Stop Mapping) If for any reason the KMZ file needs to be
recreated, perform the following:

1. Inthe WCT Main window, open the File menu and select Open.
2. Browse to the WCT file and click Open.

3. Inthe Save KMZ File dialog box, save the KMZ file in a selected
location.

Open a KMZ File

To display the mapping drive test results in Google Earth after
completing the mapping drive, perform the following:

1. In Google Earth, open the File menu and select Open.

2. Browse to the KMZ file and click Open.

& The mapping drive test results are displayed in Google Earth.

Save Mapping Drive Test Results in JPG
Format

Save the mapping drive test results in JPG format when Google Earth is
unavailable.

T T T R N T .
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1. In Google Earth, open the File menu and select Save Image in the
Save sub menu.

= Google Earth Plus
GEW Edit View Tools Add Help

T e eE o q
Open.. a0 O % [ g8 e | axo  =2a@
SavetoMyPlaces  ClrvShift+S ! 3 S
Revert Save Place As Ctrles
Emeil i Save My Places
Share /Post...
View in Google Maps  Clri+A+t [j——l'
print. Cirisp P—
Server Log Out
Ext x
A
= (1% MyPlaces
@ [ siotseeing

Select this folder and click on the
‘Play’ button below, to start the taur.
= [V €9 Temporary Places
® M home

Frimary Database
Y Geographic Web

2. Inthe Save Image dialog box, select the required resolution level
and click Save.

& Save Image 3]
() Screen (764 x BE0)
) Low (1000 x 864)
(&) Medium (1400 x 1208)
() High (2400 x 2073)

© Premium (4300 x 4147)

Save Cancel
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3. Inthe Save As dialog box, select a destination folder; type the WCT
mapping JPG file name, and click Save.

Save As
Saven [ (@ Desklop = e zerE-
|3y Documerts
3 4 My Computer
MyRecent €My Network Places
Documents

Desktop

=/

by Documents

%

My Computer

p

AL

MyNetwork — File pame: [ =l Save
laces
Saveaslyps:  |JpegImages *jpg] =] Cancel
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WCT Main Window Quick Reference

B WCT - test3.wct (A=)
File Settings Help

Throughput [Mbps]

AP Distance [meters]

80

Speed [kmfh]

GPS Skatus

Ipetf Mode
UDP, Dowrlink

[]pon't Move Camera

Pause a
Mepeina

Access the Window

1. Inthe Mobile Mapping Client, double-click on WCT.exe file in the
WCT installation directory (e.g. C:/WCT/WCT.exe).

& The WCT Main window is displayed.

Fields
The WCT Main window consists of the following fields:

e Throughput [Mbps] — Average measured throughput. The field is
updated every 1 second in normal operation mode. The field is
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highlighted in Green when throughput data is collected and Red when
no throughput data is collected.

e AP Distance [meters] — Distance from the base station to the Mobile
Mapping Client. The distance is calculated based on the Wavion Base
Station coordinates entered in the Coverage Settings dialog box, (For
more information refer to page 76: GPS Settings Quick Reference)

e Speed [km/h] - Speed of the Mobile Mapping Client during WCT
mapping drive test. This field is updated every 1 second. The field is
highlighted in Green when speed data is collected and Red when no
speed data is collected.

GPS Status — consists of 2 fields:
e Status — possible statuses:

e GPS Locked — Highlighted in Green in normal mapping
conditions.

e NO GPS found — Highlighted in Red when there is no GPS signal.
To troubleshoot, check the GPS Receiver connection (refer to
page 35: Install the GPS Receiver), the GPS COM Port (refer to
page 36: Select GPS COM Port), and the GPS Receiver
positioning (refer to page 53: Position the GPS Receiver on the
Vehicle Roof).

e GPS Unlocked — Highlighted in Yellow (for troubleshooting refer
to page 67: Read the WCT Main Window When GPS Status is
Unlocked)

e HDOP - Horizontal Dilution of Precision —a commonly-used metric of
GPS longitude-latitude estimation accuracy.

e 0-2 - Indicates high GPS longitude-latitude estimation accuracy,
highlighted in Green;

e 2-4 —|Indicates medium GPS longitude-latitude estimation
accuracy, highlighted in Red.

e Higher than 4 — Indicates low GPS longitude-latitude estimation
accuracy, highlighted in Red.

T e N T T
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Iperf Mode — Indicates the generated traffic direction (Downlink or
Uplink) and type (TCP/UDP). This field is updated every 1 second.

Note: WCT Ver. 1.0.0.5 supports UDP Downlink traffic only.

Don't Move Camera — Toggle between 2 modes of movement
illustration in Google Earth:

The map moves while the Mobile Mapping Client marker
remains in the center.

The map is static while the Mobile Mapping Client marker
moves along the route.

Wavion LTD
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GPS Settings Quick Reference

B GPS Settings X

COM Settings

COM Port: COM1 h
Baud Rate! 4800 ~

Speed Alarm

Speed Threshold [kn/h]: | 30

GPS Accuracy
HDOP Threshald: 3

Cancel

Access the Window
1. Inthe WCT Main window, click Settings.

& The GPS Settings window is displayed.

Fields
The GPS Settings window consists of the following fields:

e COM port — The GPS receiver COM. For more information on how to
determine the GPS receiver COM Port refer to page 36: Select GPS
COM Port.

e Baud Rate — The Baud Rate of the GPS receiver provided in WCT Kit is
4800. Do not change this value.

e Speed Threshold — Allows setting a speed threshold in km/h for the
WCT speed alarm.

If, during the mapping, the car speed measured by the Mobile
Mapping Client exceeds this threshold, WCT stops collecting
mapping data and does not present throughput measurements on
the map (refer to page 66: Read The WCT Main Window When the
Car Speed Exceeds the Defined Limit ).
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The default value is 30 km/h. In most cases this speed value does
not affect WiFi performance transmitted from the Wavion Base
Station. Therefore, it is recommended that this speed threshold not
be exceeded so that the resulting values will yield good
representation of fixed client throughput values.

e HDOP Threshold — HDOP (Horizontal Dilution of Precision) values
measure GPS tracking accuracy. The GPS receiver reports a new value
to WCT every 1 sec.

If, during the mapping, HDOP values drop below this threshold,
WCT stops collecting mapping data and does not present
throughput measurements on the map (refer to page 65: Read The
WCT Window When GPS Tracking is Imprecise).

The recommended HDOP value is the default value of - 3. In specific
environmental contexts that are prone to high HDOP values, such
as cloudiness or in downtown urban areas, higher HDOP thresholds
are recommended.
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Coverage Settings Quick Reference

Ml Coverage Settings E‘

WCT File: Mame

C:\WCT mappingsitestl.wek

Browse

AP Locatian
Longitude: | 35.09716
Current
Location
Latitude: 32.658884
imoogle Earth Control

[ work Without Google Earth

Test Description

<TEST DESCRIPTION TEXT 3|

Access the Window

1. Inthe WCT Main window, click Start.

& The Coverage Settings dialog box is displayed.

Fields
The Coverage Settings dialog box consists of the following fields:

e WHCT File Name — Browse and select the WCT file location and name,
if you want to change the default location. WCT stores throughput
and GPS data in a *.WCT file.

e AP Location — If you know the base station coordinates, enter them
in the Longitude and Latitude fields. This location is displayed in the
WCT Main window in the AP Distance field

e Current Location — If you do not know the base station coordinates
and you are located close to the base station, click Current Location to
receive the coordinates directly from the GPS receiver.

T T T R N T .
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Note: AP Location Longitude and Latitude must be defined before

A the WCT mapping drive.

Work Without Google Earth — If you want to run the WCT mapping
without displaying the results on Google Earth mark the checkbox.

e Test Description — Type any test description in this field.

Wavion LTD






Appendix A: How to Determine GPS
Receiver COM Port Number

To determine the COM port number of the GPS receiver, follow the
steps listed below:

1. In Windows open Device Manager with the following steps:
1.1 Click Start-> Run.
1.2 In the Run dialog box, type devmgmt.msc and click OK

2. Inthe Device Manager window, click on the + sign adjacent to Ports
(COM & LPT)

& The COM Port number appears in brackets at the end of the USB
port name.

5 Device Manager

File  Acktion Wew Help
& 2 =¥

+|age Disk drives A
¥ § Display adapters |
+ i DYDJCD-ROM drives

+-i= Floppy disk controllers

+ % IDE ATAJATAPI controllers

+ Infrared devices
+-“z» Keyboards
+ '_')' Mice and other poinking devices
+ L Modems
+ § Monitor s
+- B8 Metwork adapters
w1 [ PCMCIA adapters
= Ports (COM &LPT)
néyi Communications Pork {COM1)
% Printer Part (LPTL)
ry Prolific IJSB-to-Serial Comm Port (COM4)
+ ﬁ Processaors
+-®, sound, video and game cortrollers

¥ System devices
+ Universal Serial Bus controllers




Appendix B: How to Turn Windows
Firewall On/Off

To activate/deactivate Windows firewall for a network adapter, follow
the steps listed below:

1. In Windows, open Network Connections using the following steps:
1.1 Click Start-> Run.
1.2 In the Run dialog box, type ncpa.cp/ and click OK

2. Inthe Network Connections panel right-click on the network
connection which corresponds to the network adapter and select
the Properties option from the context menu.

File Edit View Favarites Tooks Advanced Help

L/ \_) l.ﬁ ;j Search U= Falders v

Address e_, Metwork Connections

hame
Network Tasks LAN or High-Speed Internet
Create a new connection W
@ Change Windows Firewsll Disable
settings Status
“ Disable this network device Repair
Repair thi i
% palr this cannection Eridge Connections
Iﬂn Rename this connection
&) Vi status of this Create Shortcut
connection
Change settings of this Rename

connection

Other Places
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3. Inthe Connection Properties sheet, display the Advanced tab

-4 Local Area Connection Properties E‘El

General | Authentication| Advanced

“Windows Firewall

Protect my computer and network by limiting
of preventing access bo this computer from
the Interet

4. Click Settings.

5. Inthe Windows Firewall dialog box, check the On checkbox to
activate the firewall or Off checkbox to deactivate the firewall and
press OK.

% Windows Firewall X

General | Exceplions | Advanced

Windows Firewsll helps protect your computer by preventing unauthorized ussrs
fiom gaining access to your computer thiough the Intemet o 5 network.

@ O On (recommended)

This setting blocks ol culside sources iom connecting to this
compuier, wih the exceplion of those selected on the Excepions tab

Select this when you cennect to public networks i less securs
lacations, such s airports. You wil not be notfied when Windaws
Selestions on the willbe

ignored

@ otitiismenisd
Awvoid using this setting. Turning off Windows Firewall may make thiz
computer mare vulnerable to vinses and intrudsrs.

Windows Firewall is using your demain settings.

\what else should | know sbout Windaws Firewall?
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