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1.0 About This User Manual

The purpose of this manual is to help users successfully use the features that are common to all V100+ Units.

This manual is intended for novice, intermediate, and experienced users. It is assumed that users have basic computer
experience and skills, and are familiar with basic telecommunication concepts, terminology, and safety. For more technical
resources, visit VeEX Inc. website at www.veexinc.com.

Every effort was made to ensure that the information contained in this manual is accurate. However, information is subject to
change without notice. We accept no responsibility for any errors or omissions. In case of discrepancy, the web version takes
precedence over any printed literature.

© Copyright 2013 VeEX Inc. All rights reserved. VeEX is a registered trademarks of VeEX Inc and/or its affiliates in the USA and
certain other countries. All trademarks or registered trademarks are the property of their respective companies.

No part of this document may be reproduced or transmitted electronically or otherwise without written permission from VeEX Inc.

This device uses software either developed by VeEX Inc or licensed by VeEX Inc from third parties. The software is confidential
and proprietary of VeEX Inc. The software is protected by copyright and contains trade secrets of VeEX Inc or VeEX's licensors.
The purchaser of this device agrees that it has received a license solely to use the software as embedded in the device, and the
purchaser is prohibited from copying, reverse engineering, decompiling, or disassembling the software.

If any assistance is needed or there are any questions related to the use of this product, call or e-mail our Customer Care
department for customer support. Before contacting our Customer Care department, have the serial number ready. Please refer
to the Basic Operations section of this manual for details on locating the unit serial number.

Customer Care:

Phone: +1 510 651 0500

E-mail: customercare@veexinc.com
Website: www.veexinc.com

Go back to top Go back to TOC
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10.0 Warranty and Software

Warranty Period: The warranty period for hardware, software and firmware is three (3) years from the date of shipment to the
customer. The warranty period for battery pack, LCD, LCD touch panel, LCD protective cover, and accessories (including but not
limited to patch cords, AC adaptor, SFP, USB adaptors, carrying case, carrying pouch) is limited to one (1) year.

Hardware Coverage: VeEX Inc. warrants hardware products against defects in materials and workmanship. During the warranty
period, VeEX will, at its sole discretion, either

o Repair the products
e Replace hardware which proves to be defective

provided that the products that the customer elects to replace is returned to VeEX Inc. by the customer along with proof of
purchase within thirty (30) days of the request by the customer, freight prepaid.

Software Coverage: VeEX Inc. warrants software and firmware materials against defects in materials and workmanship. During
the warranty period, VeEX will, at its sole discretion, either

e Repair the products
e Replace the software and/or firmware which prove to be defective

provided that the products that the customer elects to replace is returned to VeEX Inc. by the customer along with proof of
purchase within thirty (30) days of the request by the customer, freight prepaid.

Additionally, during the warranty period, VeEX Inc. will provide, without charge to the customer, all fixes, patches and
enhancements to the purchased software, firmware and software options. VeEX Inc. does not warrant that all software or
firmware defects will be corrected. New enhancements attached to a software option require the option to be purchased (at the
time of order or the time of upgrade) in order to benefit from such enhancements.

Limitations: The warranty is only for the benefit of the customer and not for the benefit of any subsequent purchaser or licensee
of any merchandise (hardware, software, firmware and/or accessories).

Revoking the warranty: VeEX Inc. does not guarantee or warrant that the operation of the hardware, software or firmware will
be uninterrupted or error-free. The warranty will not apply in any of the following cases:

e Improper or inadequate maintenance by the customer

o Damage due to software installed by the customer on the unit without prior authorization (written) from VeEX Inc.
e Unauthorized alteration or misuse

o Damage occurred from operating the unit from outside of the environmental specifications for the product

e Improper installation by the customer

NOTICE

VEEX W100+ SERIES

PRODUCTS ARE WATER
RESISTAMT OMNLY !
DO NOT IMMERSE 1N
WATER OR OPERATE IM
HEAWVY RAIM

Go back to top Go back to TOC
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11.0 Certification and Declarations

What is CE?

The CE marking is a mandatory European marking for certain product groups to
indicate conformity with the essential health and safety requirements set out in
European Directives. To permit the use of a CE mark on a product, proof that the
item meets the relevant requirements must be documented.

Declaration of Conformity For a copy of the CE Declaration of Conformity relating to VeEX products,
please contact VeEX customer service.

What is RoHS?

RoHS is the acronym for Restriction of Hazardous Substances. Also known as
Directive 2002/95/EC, it originated in the European Union and restricts the use of
specific hazardous materials found in electrical and electronic products. All
applicable products imported into the EU market after July 1, 2006 must pass
RoHS compliance.

Click here for ROHS Statement relating to VeEX products

ROHS Statement

Go back to top Go back to TOC
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12.0 About VeEX

VeEX (Verification EXperts), is an innovative designer and manufacturer of test and measurement solutions addressing numerous
technologies. Global presence through a worldwide distribution channel provides uncompromised product and technical support.

Visit us online at www.veexinc.com for latest updates and additional documentation.

Corporate Headquarters

VeEX Incorporated
2827 Lakeview Court
Fremont, CA 94538 CA
USA

Tel: +1 510 651 0500
Fax: +1 510 651 0505

Customer Care

Phone: + 1 510 651 0500
E-mail: customercare@yveexinc.com

Go back to top Go back to TOC
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2.0 Introduction to V100+

V100+ Chassis are high performance, robust, handheld field test platform units featuring:

Color touch-screen (easily visible even in direct sunlight)
High Capacity Li-lon battery pack
USB, 10/100T on base chassis
Fast and easy test result transfer via:
o USB memory stick
o FTP upload capability
ReVeal PC software
Advanced Triple Play support: NetWiz, VolP, IPTV, WiFi Wiz
Rugged and field-proof (1.5m drop tested)
Lightweight (less than 1kg)

The following units are currently with V100+ chassis:

e MX100+

e MX100e+

e MX120+

o MX120e+

e TX130M+

e« TX130

e CX150+/CX150-D3+
e CX180+/CX180-D3+
o CX120+

e CX110+

o CX100+

Go back to top Go back to TOC
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3.0 Safety Information

A CAUTION

VEEX NCORPORATED

FLEASE QBSERVE ALL
SAFETY MARKINGS AND
INSTRUCTIONS
F N DOUBT, CONTACT
YVEEX CUSTOMER SERVICE

Safety precautions should be observed during all phases of operation of this instrument. The instrument has been designed to
ensure safe operation however please observe all safety markings and instructions. Do not operate the instrument in the
presence of flammable gases or fumes or any other combustible environment. VeEX Inc. assumes no liability for the customer's
failure to comply with safety precautions and requirements.

Go back to top Go back to TOC
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4.0 Home Menu

This menu can be reached at anytime during operation by pressing the home key ﬂ accessible on the rubber keypad.

Home Menu
%

@ RFC 2544 3 Monitor
% BERT ¥ Loopback
& Throughput gff Setup

& IP & Net Wiz

Add. Tests  Settings Files
¥ @ X
Help  Backight  Tools

Z3-Aug-2011 06:17:46

From the VePAL Home menu (above is an example of the MX100+ home menu), the upper part of the menu contains items
specific to the test application of the handheld test set, while the lower part of the menu contains items common to most VeEX
VePAL handheld test sets:

Additional Tests
Settings

Files

Help

Backlight
Tools

Go back to top Go back to TOC
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5.0 Tools
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The Tools function group is for functions available on the Management port (the Ethernet RJ-45 connector located on the right
side of the test set) and another temporary port established through a wireless device installed at the USB port of the test set.

Tools Main Menu

Link Ciown

& |IP Tools

& MNet Wiz

O WiFi Wiz

@ Cloning

@ FRe'eal EZ connect
#& Signature Pad

U Data Card/GPS

Z0-ALg-2011

Select one of the application functions to enter.

Tools Hierarchy Diagram

I (Continued in IP
Tools Diagram)
= Met Wiz

- Cable Test

o Reveal EZ Connect

w  Glgnature Pad

= Data Card/GP5

IP_Tools
Net Wiz
WiFi Wiz
Cloning
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e ReVeal EZ Connect

e Signature Pad
o Data Card / GPS

Go back to top Go back to TOC
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5.1.1 Setup

The test port and the associated network parameters must be configured properly prior to performing any connection dependent
measurements or applications.

The Setup menu:

o Netwaork: Select connection type:
o PPPoE
Ethernet
BT Dial-up
BT PAN
Data Card
WiFi
e Port: Select associated network port

O 0O o o o

Status: Check the status of the network connection under the Status tab next to Setup.

Go back to top Go back to TOC
5.1.1.1 Port
Enter the configuration parameters for the test port or management port used for the IP tests.

« Auto-Neg: On or Off. Matches the test set's negotiation settings to those of the link partner. If Auto-Neg is Off, the user
will need to specify Speed and Duplex parameters.
o Speed: Only available when auto-negotiation is off. Select from 10Mbps, 100Mbps, or 1000Mbps when the
10/100/1000T port is selected. 1000Mbps/1Gbps is fixed when the 1000Base-X port is selected, if applicable.
Note: In MX100e+/MX120e+, TX130M+ when auto-negotiation is off only 10Mbps and 100Mbps are available for
selection.
o Duplex: Only available when auto-negotiation is off for the 10/100T port. Select from half or full duplex modes.
e Flow Control: On or Off.
o When flow control is enabled, the test set responds to pause frames received by the link partner by adjusting the
transmit rate.
o When flow control is disabled, the test set ignores all incoming pause frames from the link partner and continues
transmitting at the configured transmit rate.
e MAC: Default or Manual. If Manual is selected, the user must input a MAC address via the alphanumeric keyboard. If
Default is selected, the unit will use the unique MAC address assigned to the test set.

Port Setup

100kdbps
Full

Flow Contral  [On

tlac fAanual
00-13-63-00-20-35

hd
hd
hd
hd

Once the parameters are configured, press Connect to establish an IP connection.
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5.1.1.2 Network Setup

To access the network connection options, tap on the Network tab on the Setup screen and select the desired setting via the
Mode drop-down menu.

Note: An IP connection and address needs to be established prior to proceeding with Ping, Trace Route, Web/FTP, ARP Wiz,
VolIP, and IPTV.

Ethernet connection for the IP Tools is done through Ethernet test port or the Management port on the right side of the unit.

Go back to top Go back to TOC
PPPOE Setup

Use this mode to connect in point to point protocol over Ethernet.
Select PPPoE from the drop-down menu next to Mode to display the PPPoE setup parameters

Profile: Default, Delete, Save, or Save As...
Mode: PPPoE (selected from the drop-down menu on the default screen)
Authentication: PAP, CHAP, or CHAP & PAP
VLAN: Off, 1 Tag or 2 Tags. For each VLAN tag, enter the following:
o ID: VLAN ID. Enter value 0 to 4095.
o Pri: VLAN priority 0 to 7.
o Type: Set to 8100. Indicates 802.1q tag type.

PPPoE Setup (Page 1) PPPoOE Setup - VLAN - (Page2)

.\-g - ® ®

VoIP | IPTYV
Ping Trace Route
Paort

Authentication  |PAP
IIser |
Passwaord

& Page1of 2 il

VLAN Setup
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RPWiz VolP | IPTV.

Status  Ping Trace Foute
Metwork Port
WL AN

ID [0 Pri[o
Type |[0x8100

& Page 2 of

Conne

-

Go back to top Go back to TOC
Ethernet Setup (Static or DHCP)

Depending on IP Type configuration, additional fields may be required:

o Profile: Default, Delete, Save, or Save As...
« Mode: Select Ethernet from the drop-down menu.
e DNS: Off, Manual, or Auto. If Manual is selected, a DNS IP is required in order to use the URL as a destination. Enter the
IP address of the Domain Name System (DNS) Server providing domain name translation to IP addresses.
« VLAN: Off, 1 Tag or 2 Tags. For each VLAN tag, enter the following:
o ID: VLAN ID. Enter value 0 to 4095.
o Pri: VLAN priority 0 to 7.
o Type: Set to 8100. Indicates 802.1q tag type.
e« DHCP Options: DHCP options can be edited. The fields can be useful in IPTV to set Top Box emulation modes. Off, All,
Vendor Type, User Class, Host Name, and Vendor Info.
Note: DHCP Options are only available under AUTO or DHCP.

Go back to top Go back to TOC
For IPv4 type configuration, the following fields are required:

e IP Type - Select IPv4 from the drop-down menu.
e IP Address - Select from Static or DHCP.
o Static - The user is required to enter a Local IP, Gateway address, and Subnet. All Static fields can be filled by
tapping on the section to access an alphanumeric keyboard.
= Local IP - IPv4 address of the test set.
= Subnet - Enter the subnet mask
= Gateway - IPv4 address of the network gateway.
o DHCP - The test set will attempt to obtain an IP address from a DHCP server in the network where the test set is
connected

Ethernet Setup for IPv4 Static IP (Page 1) Ethernet Setup for IPv4 Static IP (Page 2)
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®

VolP  IPTY

=etup [ Statls ] Trace Route

Metwork Port

Prafile
hAode Ethernet
IP Type [Pwd

I[P Address =tatic
Local IP 192.168.0.101
=uUhnet r55.255.255.0

Gateway 182.168.0.1

DNS [Of ¥

& Page1of 2 il
| Disconnect |
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Ethernet Setup for IPv4 DHCP
(Page 3)

Up-100T F @ o= ®
P 192.168.0.105

WEB/FTE Wiz WolP  IPTV

. g Trace Route
Metwork Port

DHCF Cptions
Yendor Type
User Class
Host Mame
Yendor Info

@ Page3of 3 @
| Disconnect |

For IPv6 type configuration, the following fields are required:

e IP Type - Select IPv6 from the drop-down menu.
o IP Address - Select from Static or AUTO.
o Static - The user is required to enter a Local IP, Gateway address, and CIDR. All Static fields can be filled by
tapping on the section to access an alphanumeric keyboard.
= Local IP - IPv6 address of the test set.
= CIDR - Classless Inter-domain Routing Network
= Gateway - IPv6 address of the network gateway.

o AUTO - In AUTO mode, the test set will obtain an IPv6 address using stateless autoconfiguration.

Ethernet Setup for IPv6 Static IP (Page 1)

& PageZof 2 &
Connect
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Ethernet Setup for IPv6 Static IP (Page 2)
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Miz WolP IPTY
Ping Trace Route
Part

Ethernet

IP Type

|PvE

I[P Address

=tatic

Local IP

Gateway

CIDR

B

DNS [Manual'y

v
v
v
n
.|
|

7001 :4?0:20::2|

& Page1of 2 il

WEBFTP
Setup | Siatus
Metwork

ARPW/iz
Ping Trace Route

EiE

VolP  IPTY

Port

Profile

Default v

kAode

Ethernet k 4

IP Type

IPvE v

I[P Address

AUTO v

DS [ranualy

2001:470:20:2 |

& Page 10of 3 i@

ct

Ethernet Setup for IPv6 AUTO
(Page 2)

|Jp-100T F @ % m
IP 192.168.0.95

WEBFTE ABPWIz VolP  IPTY
Setup  Status  Ping Trace Route
Metwork Port

VAR

Ethernet Setup for IPvé AUTO

(Page 3)
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setup [Stat
Metwork,
DHCP Options
Wendor Type
User Class
Host Mame

Yendar Info

i@ Pagedof 3 i@
| Disconnect |

If the test set fails to connect:

o Ensure that the Ethernet cable is connected properly before trying to reconnect
« Check the status LED on the Ethernet connector (on the right side of the unit) to look for port and network activity

Go back to top Go back to TOC
BT Dial-up Setup

Use this function to connect to the internet via your wireless phone. Note that your carrier's plan must support this function. A
Bluetooth device must be paired with your phone for this setup. Please refer to section 6.2 Bluetooth for further details.

o Profile - Default, Delete, Save, or Save As...

e Mode - Select BT Dial-up from the drop-down menu.

e Service Provider - AT&T, Verizon, T-Mobile, O2, TRUE, Sprint, and Custom.
Note: Sprint is currently not supported.

e APN - Enter the Access Point Name used to your wireless carrier. If it is not known, contact your carrier's customer
support

e IP Type - Preselected as IPv4.

e IP Address - Preselected as DHCP.

e DNS - Set as Auto.

BT Dial-up Setup
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v
ERLE,
wy

Setup | Sta
Metwork Fort
Profile

tode ET Dial-up A 4
aervice Prov,  |ATE&T k4

AP isp.cingular
Username none
Password none

IP Type |IF’~.r4 IP Addr|DHCP
DHS |Auto

Go back to top Go back to TOC
BT Pan Setup

Use this function to connect your test set to a Bluetooth Personal Area Network. A Bluetooth device must be paired with your
phone for this setup. Please refer to section 6.2 Bluetooth for further details.

o Profile - Default, Delete, Save, or Save As...

e Mode - Select BT Pan from the drop-down menu.
e IP Type - Set as IPv4.

e |IP Address - Set as DHCP.

e DNS - Set as Auto.

BT Pan Setup

WEB/FTP ARPWIz WolP  IPTY

Setup | Status | Bing Trace Route
Metwork, Port
Profile

hode BT PAM k4
IP Type ||F"-.-'4 IP ﬁuddr|DHCF’
YR |Aut0

Go back to top Go back to TOC
Data Card Setup

Use this function to connect your test set to the network using a data card.
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The Data Card network connection setup procedure is the same as the BT Dial-up setup. Please refer to the BT Dial-up Setup

section for further configuration instructions.

Go back to top Go back to TOC

WiFi Setup

Data Card Setup

Setup [Star
Metwork

RPW/iz ‘olP

Profile

fAode

PTV

Ping Trace Route
Port

Cata Card k4

service Prow,

ATET v

AP

isp.cingular

Llsername

none

Password

naneg

IP Type [IPv4

IP Addr |DHCF’

DS |Autn

Use this function to connect your test set to a WiFi network. It requires a VeEX provided USB WiFi adapter.

Before proceeding with this section make sure that the test set is connected to an Access Point (AP). Setup Procedure for this
can be found in 5.3 WiFi Wiz.

After connecting to an AP, follow the instructions for the Ethernet connection setup, found in the Ethernet Setup section for
further configuration instructions.

Metwork

WiFi Setup (Page 1)

Wiz WolP

IPTY

Ping Trace Route

Port

Profile

kode

IP Type

IP Address

DNS |Auto W

& FPage 1of 3 i@
O Ct

WiFi Setup - VLAN (Page 2)

=etup

Metwork

‘ULAN

/e VolP IPTV
Ping Trace Route
Port

IC |0 Pri |0

WiFI Setup - DHCP Options (Page 3)

Type [0xa100

I¥ |E| |Pri |E|

Type [0xA100
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5.1.1.3 IP Connection Status (DHCP)

Go back to top Go back to TOC

"t ®

WWEBS ARPWIz VolP  IPTY
Setup | Status | Ping Trace Route
Metwork Fort
DHCP Options
Wendor Type
User Class

Haost Name
Yendar Info

Ensure the Status is PASS before continuing with any IP tests.
If the connection fails, go back to the setup screen to verify that the parameters are entered correctly.
DHCP - PASS indicates that an IP address has successfully been assigned.
IP - PASS indicates that the IP address assigned has been verified to be unique in the network.
Gateway - PASS indicates that the gateway IP address is valid.
DNS - PASS indicates that the DNS IP address is valid.

IP Connection Status

. ® ®

Wiz VolP | IPTYV
[Setup. Status  (Ping Trace Route
192.168.0.89
=ubnet hask Z55.255.255.0
[Gateway 182.168.0.1
ILease Time 0g:00:00
DHS P 55.94.156.1
DHCP: PASS
IP: PASS
Gateway, PASS
DM PASS
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5.1.2 Ping

PING is a popular computer network tool used to test whether a particular host is reachable across an IP network. A Ping is
performed by sending an ICMP (Internet Control Message Protocol) echo request to the target host and expects and ICMP echo
reply. The Ping Result provides the number of Sent, Received, Unreach, Missing, and the Round Trip delay.

Ping Setup

The following parameters need to be setup for the Ping test:

e Address type: IP address or URL

e Destination: Enter the destination IP address or URL to Ping. New destinations can be stored by selecting "Add new
address" from the drop-down menu.

e Number of Pings: Press the field and use the alphanumeric keyboard to enter the number of Ping attempts (up to 10000)
that will be performed to reach the network device.

e Length: Use the alphanumeric keyboard to enter the size of the ICMP ping packet that will be sent to the network device
to be detected.

e Ping/Sec: Use the alphanumeric keyboard to enter the Ping repetition rate (Ping/second).

e Time Out: Time-to-live (TTL) in milliseconds. Use the alphanumeric keyboard to enter the maximum time allowed (in ms,
up to 99999ms) between an ICMP ping and echo response.

Press Ping at the bottom of the screen to start the Ping test. The Ping Results screen will open.
Ping Setup

IUp-100T F

8.0.105

Ping [Trace '.F?.;J:ute':
Result

Address Type  |[IP

Destination  [192.168.084 |

Mumber of Pings |10

Length |54 Ping/Sec I
ime Cut {ms) 1000

Go back to top Go back to TOC
Ping Results

The results displayed will have the following fields:

« Destination: Indicates the destination IP address
e Ping status: In Progress, PASS, or FAIL
e Sent, Received, Unreach, Missing: Number of pings sent, received, unreached or missing. A Ping is counted missing if
no response is received before timeout. A Ping is counted unreached if an echo response is received with destination
unreachable set.
e Round Trip in milliseconds:
o Current: The current time for a Ping request to be answered.
o Average: The average time recorded for a Ping request to be answered.
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o Max: The maximum time recorded for a Ping request to be answered.
o Min: The minimum time recorded for a Ping request to be answered.

Go back to top Go back to TOC

Ping Results

z WolP  IPTV
Fing [Trace Foute

ST 08:2438

ET 00:00:11

Destination

192.168.0.1

PING: PASS

ment

10

Feceived

10

Linreach

I

hissing

I

Found Tripims)

Current 0.756

Average

Pl 11.51

Felin
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5.1.3 Trace Route

Trace Route is a common method used to find the route to the destination IP address or URL. It is often used to identify routing
problems and unreachable destinations. All the remote IP addresses and their response times are displayed, indicating possible
network congestion points.

Setup:

o Enter the IP address or URL of the destination to be detected in the Destination box.
o New destinations can be stored by selecting "Add new address" from the drop-down menu.
o Press Trace to start the trace route test.

Results:

e Hop: Order of the routers on the route
e« TTL: Time to reach each router on the route
o Address: Address of each router on the route

Note: If there is no response from a particular hop, an asterisk will be displayed.

Trace Route Setup

Up-100T F ® & =
P 192.168.0.96

PTY

Fing Trace Foute

[Hop TTL(ms) Address

Go back to top Go back to TOC

Trace Route Test Results

lUp-100T F F & =
[P 192.168.0.96

WEB/FTP ARPWIZ VolP IPTV

(Setup | Status  Ping| Trace Foute

Jwew.googlec kg
[Hop TTL(ms) Address
1 1 192.168.01
2 1 99.37.104.94
3 44 151.164.186.132
4 43 7B6.137.23.134
o 44 151.164.103.2
i Page 1 of 3 @@
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5.1.4 Web/FTP

e ETP Testing
e« Web Testing
o Web Test
o Web Browser

Go back to top Go back to TOC

5.1.4.1 FTP Testing

Page 25 of 103

The File Transfer Protocol is used to verify the actual throughput of upstream or downstream data rate by sending or receiving
files of known size. The FTP function displays server login time including the speed at which a download or an upload is
occurring (during the transfer or once the transfer is complete). The FTP transfer speed is accurate to within 80 to 90% of the
true total throughput attained because the displayed rate does not consider the IP and transport overhead. For FTP download or
upload, configure the following Setup Options.

Go back to top Go back to TOC

Setup

o Profile: Recall a FTP profile or create a new FTP test session. Pull-down selections are Default, Delete, Save, Save As...
e Mode: Select between FTP or Web mode.

Press Start to initiate the download or upload process.

Results

FTP Mode Setup

Default ¥

FTP v
[FTP hode Download ¥
[4ddress wi kernel.org
[File/Path pubiBEADKE
IUser |anonymou Pwd  lanonymou

The FTP Upload or Download Result screen indicates:

o FTP Mode: Displayed when FTP is selected. Select either Upload or Download to upload a file to an FTP server or
download a file from an FTP server.
= File/Path: Enter any file path using the alphanumeric keyboard, if applicable.
= Username: Enter user name needed to login into server using the alphanumeric keyboard.
= Password: Enter password needed to login and authenticate access to the FTP server.
= (Upload Mode only) Size: Set the file size (up to 1024MB) to be transmitted in MB or KB.
o Web Mode: Select Test or Browser. For more information about Web Testing, see Web Testing and Web Browser.
e Address: Enter IP address of the FTP server using the alphanumeric keyboard.
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Status - PASS or FAIL.

« Server Rx to Login - Time taken for receiver to login.

« Data Transfer - Total data transferred (in kB).

« Total Transfer Time - Total time to upload or download data (in ms).
e Average Throughput - Average data transfer rate (in KB/s).

FTP Results

g Trace Route
olP  IPTV

Cefault kA
rdode FTP L 4
[ETP rode Download 4
[4ddress wr kernelorg
[File/Path pub/BEEADKME
IUser |anonymou Pwd  lanonymou

PASS

Server Bxto Login  [296 ms

Diata Transfer

1.867 K.Bytes

[Total Transfer Time [396 ms

Average Throughput|s.557 KB/s
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5.1.4.2 Web Testing and Web Browser

Web Test is used to verify that the internet is properly provisioned at the service point.

Web Mode can be set to either:

« Web Test: Measures the web access

e« Web Browser: Allows browsing any web page from the test set

Go back to top Go back to TOC

Web Test Setup

To perform a Web Test, setup the following configurations:

Page 26 of 103

o Profile: Recall a known profile or enter the desired IP address or URL destination. Pull-down selections are Default,

Delete, Save, Save As...
e Mode: Select Web Mode from the drop down list
« WEB Mode: Select Test from the drop down list

e Address: Enter the URL or IP address using the alphanumeric keyboard.

e Repeat: Set the number of repetitions
e Press Start

Results

The following results are displayed in current, average, minimum and maximum:

o Status - PASS/FAIL indication of HTTP traffic.

e Response Time - Time taken for device to respond (in ms).
e Transfer Time - Total time to upload or download web page content (in ms).

e Data Transfer - Total data transferred (in KB).

e Average Throughput - Average data transfer rate (in MB/s).
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Web Test Setup Web Test Results

® | p—1I|:}|:IIT .FI - P % = ®

=etup  Status  Ping Trace Route
WEBFTP [ARPYIE W alR IR

=etup  Status  Ping Trace Route
WEB/FTP [ARRWIZ WalP TIFTY

Cefault k J Cefault b J
WEB WEB b J
WEB hode WEB hode TEST b J
Address httpa/fewsy.oooale. Address bty aooale,
IEepeat 5 IFenpeat 5
[Result [Result
PASS

cur favg min max
Fesponse Time [578 (483 340 |593
[Transfer Time  [30m|[70m[40m|110
Data Transfer 3920 Kb
Sverage Throughput |1.147 bbps
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Web Browser Setup

« Mode - Select WEB from the drop-down menu.

« WEB Mode - Select Browser from the drop-down menu.

e Address - Enter the URL or IP address using the alphanumeric keyboard.

« Encoding - Select website character encoding. Available in English, Chinese, Russian-CP1251 and Russian-UTF8.
o Enter or select the desired IP address or URL destination, and encoding, and then press Start.

Result

The screen will turn blank while launching the spider web browser engine.

The web page is divided into quadrants. Use the slide bars to navigate up/down and left/right.

It is possible to navigate links within the screen.

To edit the website address, tap on the search box to access a soft keyboard and enter text. To bookmark webpages, tap
on the bookmark icon.

e Click the close button in the Top right hand corner to exit.

Note: If a DNS server is not detected, an error message will display.

Web Browser Setup Web Browser Mode
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UUp-100T F @® % m
[P 182.168.0.115

Setup Status  Ping Trace Route
WEBFTP ARPYWIZ SyalP | TIRTY

Default L 4
lrdode W ER L 4
WWEB hode Browser ¥
Address hitp:ffweany.google.
IEncoding English k J
IResult

Soft Keyhoard
Input text:

http:i74.125 224 147|

0 e e s S A s e
i e e o e ]
i . T s 4 s T N
S R R

Caps | shift | Symbol | Home | End |

Reset | Dl | Dol | sppiy | Cancal

Spau:el Backspace |
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Google — Feyniman mSpider

=1~ 1% @@"JFEIJT

YWeb mdeus Waps Mews Shopping =
Grnail mare

iGoagle | Settings | Sign in

Goog

Crmnla Sazrnh I I'rn FaalieT
4 I I L3
| | 8.7 Kb

Web Browser Bookmarks

| Eookrark E iltl g

| bookmark list:

] httpuif?4 125.224 147 j

[elete Goto
. . d
4 Save Dizcard Exit
|_ I AR 34]
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5.1.5 ARP Wiz

ARP Wiz uses the Address Resolution Protocol (ARP) to verify the status of each IP address in a user-selectable IP range. ARP
is the standard method for finding a host's hardware address when only its network layer address is known. In other words, ARP
is used primarily to translate IP addresses to Ethernet MAC addresses. ARP is defined in REC826.

Setup

Configure the following parameters:

e |P Start Address: Starting IP Address
e IP End Address: Ending IP Address
e Note: Subnet is not a configurable option

Then press Start.
Result

The MAC addresses associated with active IP addresses in the range are displayed. If no MAC address is associated with the IP
address, a "FAILED" status is displayed.

Note: ARP Wiz uses the ARP protocol and can only work within the same subnet as the IP address provided to the test set in IP

Status.
ARP Wiz Setup ARP Wiz Result
Up-100T F ®
IP 1582.168.0.96
Setup Status Ping Trace Route Setup Status Ping Trace Route
WEBIETPY ~rrPwiz PBIPY NPTV WEBETR ARP IPT
IP Start Addr  gRskaR==RIN IP Start Addr 92.168.0.1
P End Addr 192.168.0.10 IP End Addr 192.168.0.10
=Subnet £55.2558.255.0 Subnet Zo05.255.255.0
| Address Status | | Address Status |
192.168.01 Ok
hac 00:11:6e:02:12:2¢
192.168.0.2 Ok
Mac 00:15:17:f6:9¢:7d
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http://tools.ietf.org/html/rfc826
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5.1.6 VoIP

e VoIP Expert Overview

e VOIP Expert Setup
e Server Status
o Client Status
e VoIP Expert Results
o MOS/R
o Packets
o Events
e VX1000 Server
e VolIPCheck
e |P Phone
o Setu
=« H.323
= SIP
Status

Placing a Call

Receiving a Call
Trace

DTME

O 0O o o o
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5.1.6.1 VoIP Expert
Overview

VolP Expert is a simple and effective tool for pre-qualifying VoIP service and verifying triple play implementations. It allows the
user to assess end-to-end VolP QOS under simulated or live network conditions where packet loss, latency, jitter, bandwidth
congestion, link disconnects, IP version type, VLAN and MPLS routing and concurrent triple play traffic all play a role.

The Client/Server mode allows a pair of VePAL 100+/300 series test sets or a test set connected to a VX1000 server to
exchange upstream and downstream files to exercise the connection under VolP calls conditions. Bidirectional Mean-Opinion-
Score (MOS), Transmission-Rating-Factor (R-factor) and other critical network related parameters are measured. Test results are
displayed on both field test units and the VX1000 software and can be saved and retrieved for future reference and
benchmarking.
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VePal 100+ series
B Can actas VolP
# - 1 Expert Client or
|
= Server

= UDP traffic with encoded voice

VePAL 300 series payload VX1000 Server
Can act as VolP » Downstream traffic = Can receive 1 to 16
Expent Client or Transmitied packets simultaneous VolP
Server Expert Client

Received packets
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VolIP Expert Setup

Select the VolIP tab to proceed with VolP Expert setup. The following options are available under Mode:

o Client: Simulates a VolIP call between two sets or one test set and a server, and mesures the VolP quality parameters
o Server: Type in the destination server address.
o Encoding: Select the codec from the pull-down menu. The voice file transmitted will use the selected encoding.
Supported codecs are G.711 A-law, G.711 u-Law, G.729 (optional), G.723. (optional)
o Test Duration: Configures the duration of the voice test file.
o Jitter Buffer: Enter the size in ms of the jitter buffer. Packets received after this duration, will be discarded and
negatively impact the quality scores. This setting emulates the jitter buffer configured in the IP phones.
« Server: Simulates a VolIP call between two sets or one test set and a server, and measures the VolP quality parameters
o |IP Phone: IP Phone mode emulates an IP phone (see section 5.1.6.4 |P Phone)
« VolPCheck: VolPCheck allows testing the network readiness for VolP without placing an active VoIP call (see section
5.1.6.3 VolPCheck)

Press Start to start the VolP test in Client or Server mode.

VoIP Expert - Client Setup VoIP Expert - Server Setup
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Up-100T F ® % m
RS e

Setup Status  Ping Trace Foute
WEBFTP AR VolP DI

status  Trace DTMF

192.168.0.1

G711

est Duration [10 |Sec ¥
Jitter Buffer (100
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Status
Status tab indicates:

e ST: Start Time
« ET: Elapsed Time
e Test progress

Server Status:

There are four stages in Server test mode:

Setup  Status  Ping Trace Foute
WEB/FTP ARP! VolP

status  Trace DThAF
hode [Server VY|

e Wait for Client or Server: Wait for the Client to connect with the server or vice versa.

« Connecting: Once client is connected to the server, the downstream test will be performed.

e Downstream: As soon as the downstream is completed the upstream test will be performed.

e Upstream: As soon as the upstream is completed, a Pass or Fail result will be indicated.

o File Pass: File Pass will be displayed when the test file completes transmission.

e Measuring Done: Measuring Done will be displayed when the voice quality measurements are completed

VoIP Expert Status - Server Mode
File Transfer Downstream

VolIP Expert Status - Server Mode
File Transfer Upstream

Page 32 of 103
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Status  Ping Trace Route
] volP JIETY

Trace DTMF
Status | MADER |Packet5| Events
ST 00232 ET: 00:00:11
Rx “oice Stream - Downstream
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Client Status:

There are three stages in Client mode:

e Upstream - Stream the voice file to the Server

Ping Trace Route
/ 2| VolP JIRTY
Setup Wl Trace DThiF

Status | mOSIR |F’acket5| Events
=T 004820 ET: 00:00:03

=ending Yoice Stream - Lpstream

e Downstream - Once the upstream is completed the downstream test will be performed
e VOIP Test Complete - VOIP Test Complete will be displayed when the test is completed

VolIP Expert Client Status Connection

lIp-100T F ® % m
IP 192.168.0.92

=etup  Status  Ping Trace Route
WEB/FTP ARPWiz “olP IPTY
Trace DTMF
status | rADSR |Packet5| Events
ET: 00:00:06
Wiait for Client Connecting...
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VoIP Expert Results

VoIP Expert Client Status
Test Complete

Ping Trace Route
§ volP [
Setup EcWEl Trace  DThF

Status | rADSR |Packets| Events
ST 01:02:06 ET 00105
WP Test Complete

Test results for all VolP tests are found under the status tab.
Voice Quality measurements are displayed for both directions.

e Upstream results (UP) = Outgoing stream

Page 33 of 103
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e Downstream results (DN) = Incoming stream
MOS/R

The Mean Opinion Score (MOS) and R-factor measurements are performed by a Telchemy™ VQmon® VolP quality
measurement engine, which is integrated into the test set. The VQmon/SA feature supports:

« Listening and conversational quality metrics
e MOS scores and R factors

e Detailed packet/RTP statistics

« Jitter buffer emulation

VolIP MOS Ratings

VoIP MOS and R-Factor Ratings

User Opinion R Factor Mos
{ITU Scaled)

Maximum Obtainable For G.711 33 4.4
Very Satisfied 30-100 4,3-5.0
Satisfied 80-50 4.0-4.2
Some Users Satisfied 70-80 3.6-4.0
Many Users Satisfied 60-70 3.1-3.6
Nearly All Users Dissatisfied 50-60 2.6-3.1
Not Recommended 0-50 1.0-2.6

e UP: Indicates that the results are for the upstream direction: Transmitted packets.

e DN: Indicates that the results are for the Downstream direction: Received packets. Note that Client and Server results will
show with reversed measurements.

« MOS-LQ: Listening Quality MOS score, this score is based on packet metrics: codec, packet loss, discard and jitter. Per
ITU-T G.107 converted on a MOS scale.

e MOS-CQ: Conversational Quality MOS score, this score is based on listening quality metrics and also includes network
delay. Per ITU-T G.107 converted on a MOS scale.

« R-LQ: Listening Quality R factor, this score is based on packet metrics: codec, packet loss, discard and jitter. Per ITU-T
G.107.

e R-CQ: Conversational Quality R factor, this score is based on listening quality metrics and also includes network delay.
Per ITU-T G.107.

e Gap R: Conversational Quality R factor during Gap period. A Gap is a period of no loss or low loss density.

e Burst R: Conversational Quality R factor during Burst period. A Burst is a period of high packet loss or packet discard
density (> 5%).

VolP Status Screen VolIP - MOS/R Results



V100+ Common Functions e_Manual D07-00-010P RevC00 Page 35 of 103

Ping Trace Route SefL Status  Ping Trace Foute
MEB! fiz| “olP DIRTY ARPYYIE| VolP FIPTY
Setup JBCUEN Trace DTMF Trace DTMF
Status | MADER |Packet5| Events
=T 01:02:08 ET: 00:10:53

YOIP Test Complete

Go back to top Go back to TOC
Packets
Statistics (Page 1)

e Throughput - Average Data rate in kbps

« Loss Rate - Average Packet Loss rate in kbps. A lost packet is never received by the application.

o Discard Rate - Average Packet Discard rate in kbps. A discarded packet is received, but too late, and thus discarded by
the jitter buffer.

e Burst Loss Rate - Average percentage of packets lost or discarded during a Burst condition. A Burst condition is a period
of high loss density (over 5%)

e Burst Length - Average Burst Length in ms

e Gap Loss Rate - Average percentage of packets lost or discarded during a Gap condition. A Gap condition is a period of
no loss or low loss density.

e Gap Length - Average Gap Length in ms

Packet Statistics (Page 2)

Packet Statistics (Page 1) (Page 2)

Setup Status  Ping Trace Route SefL Status  Ping Trace Route
WEBIETE ARPWIZ| volP CTIPTY VolP BRI

Setup Trace DTMF Trace DTMF
=tatus |MDS;‘F§' |Packet5 Events

P
hroughput(khits/s) D05 Packet 0
Loss Rate (pkis) Cuplicate Packets |0
Liscard Rate (pkis) FPDY Jitterims]  |0.240
Burst Loss Rate kAAPDY Jitterims) {1.259
Burst Length Average PDVIms) [22.152
4P Loss Rate facdimum POY(ms) [3769.9
GAP Length

£ Page 1 of 2 i
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Statistics (Page 2)

OOS Packets - Number of packets received out-of-sequence
Duplicate Packets - Number of duplicate packets received
PPDV Jitter - The packet-to-packet delay variation in milliseconds as defined in RFC 3550. The interarrival jitter is defined
to be the mean deviation of the difference in packet spacing at the receiver compared to the sender for a pair of packets.
If Si is the timestamp from packet i, and Ri is the time of arrival for packet i, then for two packets i and j, D(i,j) = (Rj - Ri)
(Sj - Si). The interarrival jitter is calculated continuously as each data packet i is received from source according to the
formula J(i) = J(i-1) + (|D(i-1,i)| - J(i-1))/16
MAPDYV Jitter - The true average mean-absolute packet delay variation in milliseconds. Per ITU-T G.1020. If the nominal
arrival time (denoted below ai) for a packet is known or can be determined then the absolute delay variation is abs(ti - ai).
The mean absolute packet delay variation is therefore: MAPDV = mean( abs(ti - ai) )
Average PDV - The running average mean-absolute packet delay variation in milliseconds. This average takes the
difference of the average positive and average negative envelopes. Per ITU-T G.1020.

o Mean delay: Di = (15*Di-1 + ti-1) / 16

o Positive deviation: Pi = ti - Di, (if ti > Di)

o Negative deviation: Ni = Di - ti, (if ti < Di)

o MAPDV2 = mean( Pi )+ mean(Ni )
Maximum PDV - The maximum of the average mean-absolute packet delay variation in milliseconds.
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Events

The Events tab indicates a time stamped log of the various test steps with Pass/Fail criteria.

VoIP - Events Tab

Setup  Status  Ping Trace Route
Wl ARPY valP DIPTY
Setup

Events |

ZConnecting to Server...
=erver Pass

File - Upstream

File Pass

Fx Fesults

& Page 10of 3 i@
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5.1.6.2 VoIP Expert VX1000 Software Setup

The VX1000 software is a stand alone software sold separately. The software runs on a Windows based PC. It can be installed
on any server and accepts up to 16 simultaneous VolIP test calls from compatible VePAL 100+/300 series products.

Press Start to begin the test. The test set will wait for Client to initiate connection.

e My IP: Automatically detects the IP address of the Ethernet LAN card
e Currently: Running or Stopped. Indicates VX1000 status.
e Setup:

o Mode: Select Server from the pull-down menu
o Result file path: Select the path where results files will be stored.

e Threshold: Configure pass/fail thresholds on voice quality measurements (R-MOS)
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Note: Results are automatically saved when the test is completed.

Note*: If the server is running on a V100+/V300 series unit, only 1 Client connection can be active. If the server is
running on a VX1000 server, up to 16 connections can be active simultaneously.

VolP Expert VX1000

rﬂ ReVeal VX1000

Status

My IP address 192.168.0.89
Currenty RUNNING

Mode

o] -l |

Mode | Server -

Result file path C:Program Files (x86)VeEXWX1000\0utpu,

Threshold

Go back to top Go back to TOC
VX1000 VolP Expert Results

VX1000 displays the list of available test results.

It automatically stores the results for all the client connections.

VX1000 VolP Expert Results
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=
X

¥F ReVeal VX1000 § “ —

Status

My IP address 192.168.0.89
Currently RUNNING My LINK

ot

D wosiatown | Wosiawe | Twe | owe

192.168.0.92_32763[2011-08-25_09-... IPValP [ 20110825 09:26:41

192.168.0.92_32765(2011-06-25_09-... IP VoIP | 2011/08/25 09:36:46

192,168.0.92_32T65(2011-06-25_09-... IPVoIP | 2011/06/25 093726
192.168.0.92_33765(2011-08-25_10-... IPVolP | 2011/08/25 10:07:55

192.168.0.92_32763(2011-08-26_10-... IPVolP | 2011108725 10:12:51

192.168.0.92_4588{2011-08.25_09-4... ; IPVOIP | 2041/08/26 09:40:58

192.168.0.02_4588(2011-08-25_09-4... . IPVolP | 2011/08/25 09:42:02

R OO 0000

Select All €3 Clearan

Select the result(s) you would like to view by clicking the corresponding check box.

Click the View button to display the selected result(s).

MOS/R Results

Quality Metrics Results
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-
V& ReVeal VX1000

| 192.166.0.92_32768(2011-06-25_09-26-41) |
Results - 192.1568.0.92_32768(2011-08-25_09-26-41) |"H',,,u;!‘;, |

Quality Metrics Quality Metrica

7] Jitter Butter Stats MHesdFiew | Down | Up

R-LG 83 43

Degradation Factors

Burst and Gap Meirics gl ¥ e

Delay Metrics MOS-LG 43 43

MO 5C0 4.2 4.2

o UP: Indicates that the results are for the upstream direction: Transmitted packets

« DN: Indicates that the results are for the Downstream direction: Received packets.
Note that Client and Server results will show with reversed measurements

¢ MOS-LQ: Listening Quality MOS score, this score is based on packet metrics :codec, packet loss, discard and jitter. Per
ITU-T G.107 converted on a MOS scale

« MOS-CQ: Conversational Quality MOS score, this score is based on listening quality metrics and also includes network
delay. Per ITU-T G.107 converted on a MOS scale.

« R-LQ: Listening Quality R factor, this score is based on packet metrics: codec, packet loss, discard and jitter. Per ITU-T
G.107

« R-CQ: Conversational Quality R factor, this score is based on listening quality metrics and also includes network delay.
Per
ITU-T G.107

e« Gap R: Conversational Quality R factor during Gap period. A Gap is a period of no loss or low loss density.

e Burst R: Conversational Quality R factor during Burst period. A Burst is a period of high packet loss or packet discard
density (> 5%).
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Jitter Buffer Statistics

Jitter Buffer Statistics
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V@ ReVeal VX1000

[ 192.168.0.92_32768(2011-08-25_09.26-41) |
Results - 152.168.0.92_32768(2011-08-25_08-26-41) [ Resuits |

[¥] ouslity Metrics Jitter Buffer Stars

[ ditter Buffer Stats Weadfleld | Down | up
El Deqgradation Faclors iz

- Data Throughput 64,0 kbitsis
V] Bursiand Gap Meirics anp

| Packets lost

] Delay Metrics

Packets discarded

Packets early

| Packets late

Pkts out-of-order

Packets duplicated

Undermun digcards

| Overrun discards

csval | [ porar | putar ||

Packets Lost: Number of packets not received

Packets Discarded: Number of packets received too late that have been dropped by the jitter buffer

Packets Early: Number of voice stream packets arriving early, but still within the jitter buffer range

Packets Late: Number of voice stream packets arriving late, but still within the jitter buffer range

Packets out-of-order: Number of voice stream packets that arrive out of sequence, as detected by the jitter buffer
Packets duplicated: Number of duplicate voice stream packets discarded by the jitter buffer

Underrun discards: Number of voice stream packets discarded by the jitter buffer due to the late arrival (exceeds the
configured jitter buffer depth)

Overrun discards: Number of voice stream packets discarded by the jitter buffer because the jitter buffer is already full.
Delay increases: Number of adaptive jitter buffer emulator delay increases

Delay decreases: Number of adaptive jitter buffer emulator delay decreases

Re sync count: Number of jitter buffer emulator resynchronizations due to DTX/VAD/silence suppression

Reset count: Number of jitter buffer emulator resets due to complex error occurrence. For example, if the jitter buffer
emulator is unable to properly resynchronize to the incoming packet stream, a reset is performed.

Go back to top Go back to TOC

MOS/R

Degradation Factors
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N o0 |

| 192.168.0.82_32768(2011.08-25_09-26-41) |
Results - 192.168.0.92_32768{2011-08-25_09-26-41) [Resuits |

| Quality Metrics Degradation Factors

] Jitter Butfer Stats WesgFew | pown | uwp

Loss degradation 0.00% 0.00%

| Deqradation Factors

Discard degradation 0.00%

CODEC degradation 0.00%

Delay degradation
Recency degradation

o Loss Degradation: The percentage of the overall quality degradation that can be attributed to network packet loss.

o Discard Degradation: The percentage of the overall quality degradation that can be attributed to jitter buffer discard (i.e.
jitter)

« Codec Degradation: The percentage of the overall quality of degradation that can be attributed to codec.

o Delay Degradation: The percentage of the overall quality of degradation that can be attributed to delay.

« Recency Degradation: The percentage of the overall quality degradation that can be attributed to loss or discard
recency.

Burst and Gap Metrics
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& ReVeal VX1000

= () Heip

| 492,168.0.92_32768(2011-08-26_00.26.41) |
Results - 192.188.0.92_32768{2011-08-25_09-28-41) [ Resuits |

¥ guality Metrics Burst and Gap Metrics

[ Jitter Butter Stats MeadFied | Dowm | up

Burst count

[# Degradation Factors

: Burst B
[¥] Burst and Gap Metrics "

iz ; Burst Loss Rate
Ii,' Delay Metrics

Avg. Burst Length (ms)

Avg. Burst Length (pkts)

Gap Count

Gap R

Avp. Gap Loss Rate

Avg. Gap Length {ms)

Avg. Gap Length (pkts)

Awvg. Loss Rate

csval || eoFal || petal || e || eOF

e Burst/Gap Count: Number of bursts that occur on the voice stream

« Avg Burst/Gap Loss rate: The average percentage of MIUs lost and/or discarded during burst conditions.
e Avg Burst/Gap Length (ms): The average burst length in ms.

e Avg Burst/Gap Length (pkts): The average burst length in packets.

« Burst/Gap R: The average listening R-factor for the gap periods.

¢ Avg. Loss Rate: The total average percentage of MIUs lost and/or discarded.

« Avg. Net Loss Rate: The total average percentage of MIUs lost in the network.

« Avg. Discard Rate: The total average percentage of MIUs discarded.

Go back to top Go back to TOC

Packet Statistics

Delay Metrics
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[
“_E Relfeal VX1000

€ (7)) Hep

192.168.0.92_32768({2011.08.25_09-26.41) |
Results - 192.168.0.92_32763{2011-08-25_09-26-41) [ Results |

¥ guality Metrics Delay Metrics

Jitter Buffer Stats MedFeaTTT | poem [ we

- Average PDV REms
| Degradation Factors |

Maximum PDV 20.3 ms

Burstand Gap Metfrics

7] [elsy Metrics PPDV 0.0100ms

MAPDV 0.0130ms

o PPDV litter: The packet-to-packet delay variation in milliseconds as defined in RFC 3550. The interarrival jitter is defined
to be the mean deviation of the difference in packet spacing at the receiver compared to the sender for a pair of packets.
If Si is the timestamp from packet i, and Ri is the time of arrival for packet i, then for two packets i and j, D(i,j) = (Rj - Ri) -
(Sj - Si).
The interarrival jitter is calculated continuously as each data packet i is received from source according to the formula J(i)
= J(i-1) + (ID(i-1,i)] - J(i-1))/16
« MAPDV lJitter: The true average mean-absolute packet delay variation in milliseconds. Per ITU-T G.1020.
If the nominal arrival time (denoted below ai) for a packet is known or can be determined then the absolute delay variation
is abs(ti - ai).
The mean absolute packet delay variation is therefore: MAPDV = mean( abs(ti - ai) )
« Average PDV: The running average mean-absolute packet delay variation in milliseconds. This average takes the
difference of the average positive and average negative envelopes. Per ITU-T G.1020.
o Mean delay: Di = (15*Di-1 + ti-1) / 16
o Positive deviation: Pi = ti - Di, (if ti > Di)
o Negative deviation: Ni = Di - ti, (if ti < Di)
o MAPDV2 = mean( Pi )+ mean(Ni )
e« Max PDV: The maximum of the average mean-absolute packet delay variation in milliseconds >
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5.1.6.3 VoIP Check

VolIP check allows testing the network readiness for VolP without placing an active VolIP call. This mode allows for service
verification before SIP/H.323 infrastructure is in place or if credentials are not known. This test focuses on packet transmission
quality and metrics by sending traffic ICMP Ping) mimicking a VolIP call. ICMP Ping payload will be sent with a content, rate and
size similar to the selected codec.
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ICMP Ping

Request Network

] ICMP Ping _
7 Reply

Quality measurements based on the
downstream ICMP Ping Reply packets
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VolIP Check Setup

Select VolPCheck from the Mode drop-down menu and fill out the following parameters:
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e Server: Type destination server (the ICMP ping will be sent to this address). Make sure that the destination address is
representative of the VolP calls. For example, use SIP Proxy address or destination SIP phone. Make sure that ICMP Ping
Requests are not blocked by the network.

e Encoding: Select codec: the ICMP ping will be sent with a payload content and size similar to the selected codec.
Supported codecs are G.711 A-law, G.711 u-Law, G.729 (optional), G.723.1 (optional)

o Jitter Buffer - Enter the size in ms of the jitter buffer. This value is used to emulate a jitter buffer on the received traffic.
ICMP Ping Replies received after this duration, will be discarded and negatively impact the quality scores.

Press start to begin the test. "VOIP Test Complete" will display on the status screen upon completion.

Note: Trace and DTMF functions are not accessible in VolP Check mode.

VoIP Check Setup

Ping Trace Route

WolP EIETY

status  Trace DTMF

YolPCheck k J

VoIP Test - Status Screen

Setup  Status  Ping Trace Route
WEBFTE ARPY YolP SRR
Setup Trace DTMF

SEerver

192.168.0.1 A

Encoding

G711U v

est Duration

10 [Sec W

itter Buffer

10a

Test Results

Status | b DER |F’a|:|<;et5| Events
=T 010208 ET: 00:10:53
WP Test Complete




V100+ Common Functions e_Manual D07-00-010P RevC00 Page 45 of 103

For more information on VolP Check test results, please see the previous section, VolP Expert Test Results.
Go back to top Go back to TOC
5.1.6.3 VolIP Call Expert - IP Phone

IP Phone mode emulates an IP phone and can place and receive calls using SIP or H.323 protocols, sending or receiving live
audio (with headset) or prerecorded files over a network.

Call Setup with H.323

———1: ARQ
«——2: ACF
f—3: SETUP
4: CALL
" PROCEEDING 5: SETUP—»
6: CALL
Gatekeeper PROCEEDING |
Endpoint A 7: ARQ Endpoint B
8: ACF—p»
<«—10: ALERT 9: ALERT =
«—12: CONNECT 11: CONNECT —

Call Setup with SIP
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3: bob

Location

Service

4: bob@lab.acme.com
@acme.com ? ]

___ 1:INVITE
bob@acme.com

-—2: 100/Trying

User Agent
Client

(UAC)

-4—28: 180/Ringing

~-—10: 200/QK

a.toon.com
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VoIP IP Phone Setup

Select the VolP tab to proceed with the IP Phone setup.

Profile: Recall an existing or save a new profile.
Mode: Select IP Phone from the Mode pull-down menu.
Protocol: Select H.323 or SIP from the pull-down menu.

5: INVITE
— bob@ =
lab.acme.com

=G 100/Trying =——
-7 180/Ringing —

sip.acme.com

11: ACK bob@lab.acme.com———

-—9: 20000 ——

User Agent

Server
(UAS)

Codec: Select between G.711A, G.711U, G.723.1 (optional), or G.729 (optional)
Headphone: When the user turns On the headphone selection, an information box appears prompting you to plug-in the

lab.acme.com
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VeEX USB headphone adaptor. Ensure the headphone USB adapter is properly connected to the test set before pressing

OK.
Note: Headphone ON is required for G.723.1 or G.729 codecs.
Go back to top Go back to TOC

For H.323 Phone Setup, fill out these additional parameters:

o« GK Discovery: Select Off from the pull-down menu. The IP address of the Gatekeeper must be known.

o GK IP: Enter the IP address of the Gatekeeper

o Port: Enter the Port number of the Gatekeeper

e User: Enter user information

e User Number: Endpoint Alias Dialed Digits

e H.323 ID: Endpoint Alias address H323-1D

e E.164 Number: The E.164 Number is already preassigned
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Note: Trace and DTMF are disabled in H.323 mode.

VolIP - H.323 Setup

Up-100T ® % - ®
H92.165.0.96

volP JIBTV

stafus  Trace DTMF

GE Discovery |

K P Port
User lser Mumb
H323 1D | E.164 NulD08E65260
Codec EF11A

Headphone |Off
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For SIP Phone Setup, fill out these parameters:
Page 1:

« Registrar: On/Off. Selecting On requires the user to enter URL or IP address of the SIP Registrar
o Proxy:
o ON: Enter URL or IP address of SIP Proxy. SIP Invite will be sent to this address
o OFF: Invite will be sent to Registrar or Outbound Proxy depending on configuration
e Outbound
o ON: Enter URI or IP address of SIP Outbound Proxy. All the messages will be sent to this destination IP address.
o OFF: Messages will be sent to Registrar or Proxy IP address depending on configuration.
e Username and Password - for registering with the call authentication server
« Caller ID: Off or On. Username sent to the SIP authorization digest
e Codec: Select between G.711A, G.711U, G.723.1 (optional), or G.729 (optional)

Page 2:

e Headphone: On or Off
o Jitter Buffer: Specifies the type of jitter buffer used by the test set receiver
o Fixed: A fixed jitter buffer is used, the depth can be specified from 40 to 500 ms.
o Auto: A dynamic jitter buffer is used, it dynamically adapts to the current jitter in the network
e SIP Port: Port number used for SIP messages (default 5060)
e RTP Port: Port number used for RTP media (default 5000)
e Auto Answer: If enabled, allows the test set to automatically answer incoming calls
e Session Timer: When enabled, a re-invite will be sent at the expiration of this timer per RFC 4028.
e« DSCP Qo0S: When enabled, enter the DiffServ field per RFC 2474
e« STUN Server: When enabled, enter the IP address of a STUN Server. STUN enables a device to find out its public IP
address and the type of NAT service it is sitting behind. If ON is selected, use the alphanumeric keyboard to enter the
STUN Server IP address.
o DialStyle:
o URL: Enter destination address URL
o POTS: Enter destination Phone number
e« Number of Calls: Enter the number of simultaneous calls that will be placed to the peer. Up to 24 simultaneous calls
supported.

Page 3:
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e NAT Update: On or Off
e DTMF Format: RFC 2833 or DTMF Tone
« Voice GW: On or Off

Press Register to start registration.
Go back to top Go back to TOC
Status

The Status screen displays the registration progress and will display "Online" once registration is completed. If the test set fails to
register, please go back to the setup screen and make sure all the parameters are entered correctly and register again.

VolIP- SIP Phone Setup (Page 1) VolIP- SIP Phone Setup (Page 2)

Up-100T F ® % |Up-100T F ® % =
[P 192.168.0.108 [P 192.168.0.108
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WEB/FTP ARPWiz “olP IPTY @ WEB/FTP ARPWiz “volP [PTY

Up-100T F @ %
I[P 192.168.0.108
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WEBETE [ARPYWIZ| “VolP TIFTY

status  Trace DTMF
MATUpdate  |Off

DThAF Format EFC W
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Profile Save Headphone On b J
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Frotocaol SIP =5IP Port Cefault

k4 0RO
Fegistrar  |On W[ sipvoipstuntcl] JBTP Port  [Default W 5000
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Cuthound  [Off W mession Timer |Off W 300
h 4
h 4

lser name |vangglg DSCP Qo3 Off 3
Fassword  |369 S TUN Server  |Off
Caller D off ¥ | Dialstyle LUEL ¥
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@ Pagelofd i3 @ Pagezofd @
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VolP Headphone Warning
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Placing a call - If the registration is successful you can place a call to a remote party.

Up-100T F
[P 187.168.0.108

E;E+I 1 Ll S

Wy @ alis!

Pls plug in the USB dongle! Or
replug inif itwas previoushy
plugged in!

& PageZofz &
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e To place a call, use the alphanumeric keyboard to enter a destination address in the Peer URL field. The address can be
a phone number (phone number@sipserver) or alias (bob@sipserver). Press Call to start the test. The Status will display

the call progress.

e When the call is connected press the MOS ON key to start voice quality measurements.

« If bundle size is set to any number greater than 1, simultaneous calls will be placed to the destination. To listen or talk to
a specific call, make sure the headset is plugged in and tap on the corresponding box. Pressing Hang Up will end all

active calls.

o Note: Voice quality measurements are done on the call that is selected, indicated by the blue highlighted box that displays
"Listen." To perform voice quality measurements on a different call, it is recommended to press MOS Off before selecting
the other call for more accurate results.

Pressing MOS View brings up three screens displaying packet statistics. For more information on packet statistics, please refer to

the VolP Expert Results section.

MOS View - MOS Scores (Page 1)

MOS View - Packet Statistics (Page 2)

Ping Trace Foute

Status  Ping Trace Route

volP [IFTHE

MOS
MOS-LQ4.2
MOS-CQ42

@ Pagelof3d &

WEBIFTP | ARPWiZ volP FIPTHW

R-L&:33

B-CQ DN:Gz

Gap B DN:AZ

Burst F:9z

FPacket Loss Rate:0.00 pkfs
Packet Discard Rate:0.00 pkis
Burst Loss Rate:0.00

Burst Length:0 ms

@ PageZof3d @

MOS View - Packet Statistics (Page 3)
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r

Setup Status  Ping Trace Route
ARPWEZ voiP NPTV

Burst Length:0 ms

3AP Loss Rate:0.00
GAP Length:200 ms
FPPDY Jiter:0.0060 ms
MAPDY Jitter0.0220 ms
Average PDV:02180 ms
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Receiving a call - An information box will appear on the screen when there is an incoming call. The user can choose to accept
or decline the call. Once connected, the user can use the USB headphone adapter to talk and listen when the call is active, if
the adapter has been installed and the Headphone setting is set to ON during registration process.

VoIP - Incoming Call

E;E'h i Dtratie Cimm  (Trara E?nl_-]fE

W @ Info

You have an incoming call:
R “woip_mv" <sipivoip_mu@sip
Hvoipstunt.coms

3 Press 'Ok'to Accept,

Press '"CANCEL' to Hang Up

Go back to top Go back to TOC
Trace
Pressing Trace after transmitting a call displays all captured signaling packets. Click on a packet to open a more detailed view.

VoIP - Trace Information (Page 1) VoIP - Trace Information - Detailed View
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DTMF

During the call DTMF tones can be transmitted as RFC4733 events.

EGISTER sipiptel.org Sl

0z2:58:16.122
Feguest msg
REGISTER/cseq=53111
(tdtaOxfhfed0) to LUDP
£13.192.58.75:5060:

[T=:BEGISTER sipiptel.arg SIP/2.0
Yia; SIPf2.0/AUDP
1892.168.0.101:5080; rpart;
hlax-Forwards: 70

From: <sipveexvoip@iptel.org=;

To: <sipiveexvoip@iptel.org=
User-Agent: PJSLA w1.8.5/inux
Contact:
<sipveexvoip@132,168.0.101:5060=

@ Pagelofz @&

T# 511 bytes
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To transmit DTMF tones, access the DTMF tab. An alphanumeric keypad will be displayed. DTMF tones are transmitted as soon

as they are typed.

Setup

WEBFTP

sSetup

Go back to top Go back to TOC

DTMF Tab Menu

Fing Trace Foute

IPT
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517 IPTV

e Overview

e Setup

Setup
Probe

Editor
Unicast Test
Monitor Test
Multicast Test
RTSP
o Result

o Summar

o Stream

o MAP
e Scan
o Viewer

O 0O 0 o o o

o
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5.1.7.1 Overview
The IPTV function allows the user to perform IPTV testing in a Triple Play network. The feature supports:

e Set Top Box (STB) emulation

o IGMP/RTSP signaling, MPEG2/4, H.264 encoding, RTP/VC1/MPEG-TS transport streams
« Packet Statistics: packet loss, jitter, delay, PID mapping

¢ Line, video/audio, and total stream rates

« Channel zapping for quick and complete installation check

« TV channel viewer to confirm proper channel

Typical IPTV Test Application - DSL Triple Play Network

VDSLADSL

Note: If IPTV is not activated in Global Settings, a warning message will appear. For more information on accessing Global
Settings, please refer to 6.0 Settings. To activate IPTV, go to the Global Settings page, press on the Management Port field and
select IPTV/Testing from the drop-down menu. Due to resource allocation, remote control and IPTV application can't be active
simultaneously.

Activating IPTV Settings from

IPTV Warning Message Global Settings page
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5.1.7.2 IPTV Setup

The IPTV menu allows configuring the following parameters:
Setup tab: The user can setup the Table and channel streams here.

o Table: Select the IPTV channel table for use in the test. The IPTV channel table can be prepared using the ReVeal
software and then uploaded to the test set.

« Channel #: Select and configure the channel to be analyzed. Up to three channels or streams (Multicast or Unicast) can
be analyzed simultaneously. The channel can be in IP address or URL format.

Go back to top Go back to TOC

Probe tab: The Probe function is a packet sniffer. It detects all incoming unicast or multicast traffic to the test port and displays
the channel name and address.

The probe function is used to detect streams received by the test set. This can then be saved as a channel table.
This function can be used prior to any configuration.

Note: The probe function does not send IGMP join requests, the streams need to be already established by the STB prior to
using this function.

Go back to top Go back to TOC

Editor tab - Allows manually configuring the IPTV channel table. Depending on the Type chosen, configuration options for URL,
Port, Dir, and Control will vary. These options will be discussed later in individual Type sections. Below is the setup for
parameters that do not change regardless of Type.

e Table - Use the drop-down menu to select the channel table from a defined list, create a new table or load a table
created with ReVeal PC software
e Channel - Select from Add Channel, Delete Channel, Unicast Test or Multicast Test.
e Type - Select a channel type from the drop-down menu.
o Unicast Channel (IPv4 or IPv6) - The stream will be directed to the test set's IP address. With unicast stream, the
test set does not use IGMP.
o Management Channel - For BX products only - Passthrough Monitor mode between test port and monitor port
(modem emulation).
o Multicast Channel (IPv4 or IPv6) - The test set will use IGMP to join the multicast stream.
o RTSP (IPv4 only) - This protocol is used to stream Video On Demand Channel.
e Transport - From the drop-down menu, select the type of transport encapsulation used for the test. The following
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transport types are supported:
o MPEG TS UDP - Used for transport of MPEG2 transport stream (TS) per ISO 12818-1 over UDP

o MPEG TS RTP - Used for transport of MPEG2 transport stream (TS) per ISO 13818-1 over RTP
o Proprietary MPEG TS - Used to monitor specific PIDs (can be used in the case of scrambled media)
= Custom PID values can be entered for measurement when proprietary MPEG TS is chosen as transport
type.
= Proprietary MPEG TS transport type is useful for certain IPTV streaming, such as MSTV, which may use
MPEG TS transport layer but is not fully compliant with the 1ISO 13838-1 recommendation.
o Proprietary RTP - Payload is directly embedded in RTP without using MPEG2 TS using media profile as per RFC
2250 and RFC3016.
e Codec - The codec field is auto configured. The unit will automatically detect the codec used in the stream. The video
codecs supported are: MPEG2, MPEG4-2, and MPEG4-10 (H.264).
¢ MPEG - Select TS ISO for the 188 byte TS packet length or TS ARIB for the 192 byte frame length commonly used in

Japan.

Note: Make sure the video is already streaming before pressing Start on the Probe Tab.

MPEG Transport

MPEG TS UDP
A MPEG TS

MPEG TS RTP MPEG1,2, MPEG TS

UDP UDP

Data Link Layer

Physical Layer

Proprietary MPEG TS IPTV Setup Tab
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Proceed to the specific Type section (Unicast, Monitor, Multicast, RTSP) for further setup instructions.

Unicast Test
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Unicast stream to
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Additional setup parameters for Unicast Test:

¢« URL and Port: If Unicast Channel is selected, the URL is fixed to the test set IP address. The Port number can be edited
to correspond to the Destination port number of the video stream.
¢ Dir and Control fields do not apply for unicast test.

Monitor Test

Hub or
switeh
mirror parnt

IPTV Servers
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Additional setup parameters for Monitor Test:

¢« URL and Port: The URL and Port number can be edited to select the stream you wish to monitor
¢ Dir and Control fields do not apply for monitor mode

Note: In monitor mode, the test set does not send IGMP or RTSP messages; it only monitors the streams requested by the STB.

Multicast Test
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Multicast stream to
each STB

IPTV Servers
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Additional setup parameters for Multicast Test:

e« URL and Port: If Multicast Channel is selected, the URL and Port number fields can be edited to enter the Multicast
address of the channel you want to monitor

o Dir field does not apply to multicast channel

o Control: Select the IGMP (Internet Group Management Protocol) version number. IGMPv2 (standard RFC2236) and
IGMPv3 (standard RFC4604) are supported.

o The test set emulates an IGMP client and sends and IGMP join command to join the stream.

RTSP

’_\ RTSF' used to setup
———
L Unicast stream to STB

‘\\a
VOD Servers
Core
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Real Time Streaming Protocol (RTSP) test is used to setup, request and command video streams form network based VoD
servers.

Note: The STB middleware will provide authentication/payment information necessary for the purchase of VoD. The test set only
emulates RTSP client to request a stream and does not provide middleware functions.

Additional setup parameters for RTSP:

« URL and Port: The URL can be edited to enter the IP address of the VOD server. The port number is fixed to 554 for
RTSP and can't be edited.

« Dir field can be edited to enter the path directory where the video request is located.

« Control is set to RTSP and can't be edited.
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IPTV Result
IPTV Summary tab displays:

e Status should indicate Streaming

e Line rate - Rate of the test port (DSL or Ethernet)

e Total stream - Total bandwidth received on the channel.

e Video stream - Bandwidth of video streams received on the channel

e Audio stream - Bandwidth of audio streams received on the channel

e Data Stream - Bandwidth of data streams received on the channel (this includes Program Association Table [PAT] and
Program Map Table [PMT])

e Other Stream - This could include rate of unknown/proprietary PID or Null packets

IPTV Stream Analysis

« Up to three streams can be analyzed and the bandwidth associated with the whole TS is
displayed.

¢ Video streams typically consume more bandwidth than audio streams, which in turn use more
bandwidth than data streams.

¢ In this manual, MPEG-2 refers to the video transport stream defined in IEC13818 standard
and not any compression technology used in the payload or transport packet.

« The MPEG-2 Transport stream contains seven packets of 188bytes each which transports

T either the MPEG-2, MPEG-4 or VC-1 encoded video.
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IPTV Stream tab displays:
IPTV Stream Packets (Page 1) - Displays the following results:

e Video Rx - The total number of MPEG2 TS video packets received

e Video Loss - The total number of MPEG2 TS packets lost in the video stream

e Audio Rx - The total number of MPEG2 TS audio packets received

e Audio Loss - Total number of TS packets lost in the audio stream

e Packet Rx - Total number of MPEG2 TS packets received

e Min is the minimum Ethernet packet IPG (ms)

e Max is the maximum Ethernet packet IPG (ms)

e Avg is the average Ethernet packet IPG (ms)

e Latency - Measures the latency between the start of the test and the first packet received

IPTV Stream Packets (Page 1)
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IPTV and Packet Loss

e Due to the real-time nature of IPTV, the MPEG-2 TS is transported over UDP (IPv4/UDP), thus
retransmission or re-ordering of packets is not intended.

« Video quality is largely determined by network performance parameters including Packet loss,
Packet jitter and IGMP latency.

IPTV Stream Rates (Page 2) - Displays the Stream Rate results:

e Table provides individual bit rate statistics for each stream:

o

O O o o

Total is the total number of bytes related to the Video, Audio and Data payloads

Video is the number of packets classified as video packets
Audio is the number of packets classified as audio packets
Data is the number of packets classified as data packets
Other is the number of packets classified as unknown packets

IPTV Stream Rates (Page 2)

" ®

Ping Trace Route

WEB/FTP ARPWIz “alP  IPTY

Stream Bates

(kbpsl |Cur. Avg vla
Total 0 chd 431
Video |0 135 281
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IPTV Packet Jitter (Page 3) - Displays the Packet Jitter results:

o Packet Jitter displayed in milliseconds

e Current is the current jitter value

e Max is the maximum jitter value

e Latency - The time to complete a program change measured in milliseconds (ms)

IPTV Packet Jitter (Page 3)

Stream

Packet Jitter

IP Packet Rx |

Facket Jitter (ms)

Current [18 Max |54
L atency [15 ms

@ Page3ofc @
Sto
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IPTV and Packet Jitter

Packet Jitter measurement is based on the packet inter-arrival time which is a measure
of packet arrival variance.

Packet jitter affects packet arrival throughout the entire network and variations lead to
buffer under / overflows at the receiving equipment e.g. STB.

Jitter impacts the way packets are handled at various net work elements i.e. If the jitter
is too high, packet loss will increase as queuing software tries to load balance traffic at
network elements.

Packet jitter should not be confused with PCR jitter. When Packet jitter is present, the

cause is normally related to the Ethernet physical layer.

« When PCR jitter is present, then the cause is most likely related to the program flow
and could be related to an encoder not performing to specification.

IPTV Stream QoS and PCR (Page 4) - Displays the Quality of Service (QOS) results:

PCR Clock - Presence of 27MHz Program Clock Reference

PCR Jitter - PCR deviation in (ms)

Current is the current PCR deviation (ms)

Max is the maximum PCR deviation (ms)

Error Indicator - Error indicator bit set in the MPEG TS header

Latency - Measures the latency between the start of the test and the first packet received.
Video CC Err - Video TS stream continuity counter error

Audio CC Err - Audio TS stream continuity counter error

IPTV Stream QoS and PCR (Page 4)



V100+ Common Functions e_Manual D07-00-010P RevC00 Page 61 of 103

PCE Clock 27 hiHz
PCE Jitter (ms)

Current |3 hax |19
Error Indicator |0
Latency 15 ms
video CC Err ]
Audio CCErr 0
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IPTV and Program Clock Reference (PCR)

« MPEG TS usually contain a built-in timing packet known as the Program Clock Reference
(PCR).

o Recovering the 27 MHz clock at the decoder end of the transmission system is necessary to
re-create the video signal.

o« PCR values need to be correct at the signal origin and should not be distorted along the
transmission path to a point where decoding the compressed signal becomes problematic.

« Measuring the interval between the arrival of PCR values, the accuracy of the expected
values and also the jitter accumulated on those PCR values transmitted is necessary to
assure that streams can be decoded.

o PCR jitter is a good indication of timing distortions due to poor encoding. Excessive PCR jitter

_ results in visual impairments such as frame freezes, color loss and pixelization.

T « The amount of PCR jitter that is considered excessive varies, and depends on various factors
including STB buffer sizes and software architecture - in today's packetized video networks,
PCR jitter should not exceed 10 ms.

o If PCR jitter is not constant, then a momentary problem from inserting local programming
may be the cause.

IPTV Transport Results (Page 5) - Displays the Transport results:

e MPEG Packet Loss
e MPEG Packet Rx - MPEG packets received
e MPEG Packet Loss (%)- Current and Maximum continuity error (%)

IPTV Transport Results (Page 5)
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Setup Ping Trace Route
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IPTV MDI Results (Page 6) - Displays the Media Delivery Index (MDI) results:

e MDI (Media Delivery Index) - MDI is expressed as a ratio, e.g. 70:15 (Delay Factor (ms): Media Loss Rate [packets lost])
« DF (Delay Factor) - Average, Minimum and Maximum values. Also defined as cumulative IP jitter, it represents the time it

would take to drain an output buffer and ensure good video playback.
e« MLR (Media Loss Rate) - Average, Minimum and Maximum values. Also defined as the packet loss rate due to dropped

packets, bad/corrupted packets, or out-of-sequence packets.

IPTV MDI Results (Page 6)

AT |0.00:0,00 |

Avg, [Min Fla,
DF 0.93 0.00 10.00
tALR 0.00 0.00 0.00

@ FPageGolE @
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Media Delivery Index (MDI)

o Defined in RFC4445, MDI is the only standardized video quality metric available today.
« MDI quantifies two IP transport impairments, namely Packet Jitter or Delay and Packet Loss.
e These test parameters are defined as Media Delay Factor (MDI-DF) and Media Loss Rate
(MDI-MLR).
o The Delay Factor (DF) indicates how long a data stream must be buffered at its
nominal bit rate to prevent packet loss. It gives a general idea of network jitter using
the DF measurement. The MDI-DF can give a measure of congestion in a network, by
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showing utilization level, and detect if queuing is happening in network components,

but it does not indicate how much of this is due to video packet bunching.
o The Media Loss Rate (MLR) is the number of packets lost during a 1 second period.
28 B . MDI is expressed as a ratio namely;

o Delay Factor : Media Loss Rate, e.g. 70:15
The above ratio shows a delay factor of 70ms and 15 packets lost per second.

« MDI and MPEG packet loss together provides a good indication of IP transmission and non

related IP issues.
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IPTV Result MAP:

The MAP table provides a summary of the stream composition and the programming present.

e Str - Indicates stream number
e PID - Packet Identifier is a unique channel address identifier.
o PID enables identification and reconstruction of the programme and is used in conjunction with the Programme
Service |dentifier (PSI) packets.
o The decoder uses the PID and PSI to identify the Programme Association tables (PAT).
o PAT contain Program Map tables (PMT) that point the decoder to the packets associated with the channel or

programme such as video, audio and data content in the transport stream.
e Type: Payload description

e Description: PID description on a per stream basis

IPTV Map Table (Page 1) IPTV Map Table (Page 2)

lUp-100T F ® % ™
IP 192.168.0.108 8

Setup  Status  Ping Trace Route
WEB/FTP AR R PTY

WEBIFTP

Setup EGEENM Scan  Viewer iewer
SUmmary | =tream | kAP summary | =tream | AP |
SrPID [Type [Description =trPID  [Type [Description

1 0xds Video (150 14496-10 Wid i

e 044 [Audio |50 13818-7 Audi 0

3 [0x0 |[Data |I50 13818-1 PAT 3

4 [Oxdz [Data |50 13818-1 PhT 10

] 11

b 1z
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IPTV Map Table (Page 3) IPTV Map Table (Page 4)
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Summaw| sStream | fl AP | Summaw| Stream | AP |
=trPI0D [Type |Loss [Packet R =triPID  [Type |Loss |Packet R

1 |0x45 |Video [D DEBE &

Z 044 |[Audio D A4407 o

2 |0x0 |[Data [0 208 9
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MPEG-2 TS

o A Packetized elementary stream (PES) is a continuous traffic stream of 188-byte packets
carrying the digital signal.

« Since single/multiple programs can be carried per stream, a reference point from which the
STB can synchronize and start the actual decoding from, must be provided.

o Each 188-byte packet consists of a 4-byte header containing this reference point which is a
PAT table and a PID value equal to 0.

« The Packet Identifier (PID) contained within the 4-byte header, is a unique channel address
identifier allowing identification and reconstruction of the program. The PID is used in
conjunction with the Program Service Identifier (PSI) to identify Program Association Tables
(PAT) which in turn hold Program Map Tables (PMT).

o« The PAT table is also the table containing all program information ensuring the consumer

_ receives updated program changes. The PAT table lists all the programs in the transport

T stream and associates each program with another PID that holds a Program Map Table
(PMT) as its payload.

o« PMT lists the video, audio and eventual encryption information. The Payload Structure
Identifier (PSI) table needs to be consistent with the PID table.

o« PAT and PMT are inserted into the stream so that the decoder performs correctly. These two
items should always be present.

Go back to top Go back to TOC
IPTV Scan

The scan results are as follows:

e Channel - Displays channel number from the channel table

e Zap time (ms) - Also known as inter-channel change delay. Time between a channel leave request is sent and the receipt
of the first byte of data from the new channel. It is the IGMP Join Latency + Channel Switch Delay (STB dependent).
Channel zapping should be < 700ms.

« Status - OK, No Packet, Fail

Tap on the Channel field and select Unicast or Multicast Test. Press Start or Start All to initiate the Test(s).

IPTV Channel Scan IPTV Zapping Overview
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IGMP and Channel Zapping

IGMP is a signaling protocol that enables each STB to obtain only the programming that the
viewer is interested in watching, thus conserving bandwidth in the access network.

STBs use the IGMP to change channels, by leaving and joining multicast groups representing
channels.

Key to IPTV QoE, is how fast and reliably end users can change TV channels, also known as
"channel zapping".

Essentially it is calculated as the time taken between sending a channel leave request and
receiving the first video data of the new video stream.

Refer to DSL Forum TR-126 Triple Play Quality of Experience (QoE) requirements for
more info.
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IPTV Viewer

The IPTV Viewer displays the picture and is useful as a channel identifier.

e Channel - Unicast or Multicast including IP address and UDP port #
e Status - Decoding please wait. Please allow 20-30 seconds for buffering and decoding to occur.

Press Start to start the viewer. The Viewer lets the user view the video channel that is being streamed which is useful as a

channel identifier. The video stream will appear within 20-30 seconds depending on buffering and decoding time. The screen will

continue to refresh until Stop is pressed.

Note:

e Only unencrypted streams can be viewed.
e During the decoding stage, the Stop button will not be executed immediately.

The viewer supports the following codecs:

e ISO 13818-2 Video = MPEG 2
e I1SO 14996-10 Video = H.264
e I1SO 14996-2 Video = MPEG 4

Page 65 of 103
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IPTV Viewer
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5.1 1P Tools

IP Tools are also available on Ethernet test port.

Standard Functions:

e Ping Test

Advanced IP Sofware Options:

o Trace Route
« WEB/FTP

¢ ARP Wiz

* VoIP

o IPTV

Page 67 of 103

Note: The Advanced IP software options need to be purchased in order to be accessible. If an Advanced IP software option is
not purchased and activated, the test set will pop up the "Option not enabled" dialog screen when attempting to access any of

those functions.

IP Tools Functions Hierarchy Diagram

IPTools [

Setup -I:

Status
Fing
Trace Route
Web/FTP

ARP Wiz

ValP -

IPTV -

MNetwork

Port

- Status

Setup
o Maos/R

o Fackets
Trace

DTMF
- Setup

o
oo
I
=
=
@

- Editar

a Sumrmary

Result - Stream

Scan - Map

Viewer

IP Tools include test functions that require IP connection, which is established through one of the available wired or wireless

ports of the test set.

Before a Ping, Trace Route, WEB/FTP, ARP Wiz, VoIP, and IPTV test can be performed an IP connection needs to be

established.

See the Setup section for details.
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Go back to top Go back to TOC
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5.2 Net Wiz

o Status

e Discovery
e Results

Go back to top Go back to TOC
5.2.1 Status

The Net Wiz function allows you to test the Ethernet cable and associated network environment. A typical application is shown
below:

Typical Net Wiz Application

Router Switch

Net Wiz Test functionalities include:

o Cable Analysis with distance
o to switch with MDI mode (Straight or Crossover)
o to fault, type of fault (Open, Short, Impedance Mismatch)
e Analyze the network and automatically report
o Stations
o Routers/Gateway
o Printers
o Provide MAC and IP addresses of each device
¢ PING each device and verify the device is active
o Provide detected networks (NetBiOS, IPX, etc)

Cable Test Setup
e Press Start to begin the test.
e The test set will return the connection type (Straight or Cross Over) if connected to an end device.
« If a fault is detected (Open or Short) the fault will be indicated as well as the distance to the fault.

e Press the small magnifying glass in the bottom right hand corner to more detailed test information.

Net Wiz Cable Test Cable Test - Detail Test Info
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Cable Test Cable Test

Detail Test Info

Pos [3,6] Straight
Pos [1,2] Straight
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5.2.2 Discovery
Discovery Setup
« Before proceeding with the discovery function, please go to IP Tools to establish a connection.

o Enter the desired IP address range in Begin IP and End IP using the alphanumeric keyboard.
o Press on the desired tests and press Start.

Discovery

Link Dow “ o

ools-Met Wiz

Cahle Test Discovery

Eegin IP 182.168.0.1
End [P 192.168.0.255

M 4FP M SMP

M Ping M MNetBios

[ Ping Broadcast
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5.2.3 Results

Summary tab reports:

« Total transmitted and received frames
+ Received frames in error
e Speed advertised
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e Duplex mode advertised
« Number of devices and networks found

Networks tab indicates:

¢ Number of IP Subnets, Hosts, Domain, and Named Hosts Found.

Devices tab indicates:

Total number of devices found
Number of devices i.e. routers, servers or hosts.
Attribute of each device discovered including Ping test result.

Net Wiz - Discovery Summary

Link Down

Cahle Test

% - ®

Discovery

| Devices

[T Frames

wlats]

F# Frames

B7E

F# Errors

]

=peed Advert

100rbps

Cuplex Advert

FULL

Device Found

A5

Metwark Found

1

Net Wiz - Device Discovery (Page 10)

Discowvery

Summary

Attribute:

Grouphlame;
bachine Mame:
Attribute:

GroupMame:;
hAachine Mame:

PIMG FAIL
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hdac: be-30-5h-d3-16-75
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Net Wiz - Devices Discovery (Page 1)

U ®
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Cahle Test
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Total Devices |48
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Host A8

& Page 1of 25 @@

Net Wiz - Networks Discovery

ools-Met Wiz
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5.3.1 WiFi InSSider

This function is currently available only on CX150+ units.

« WiFi Menu
e Conducting the test

Go back to top Go back to TOC
5.3.1.1 WiFi Menu
The WiFi Menu has the following options:

e Client
« AP Mode
e SSID Viewer

WiFi Action Menu

= |dle
ools-WiFi Wiz

Client: Same as the WiFi Wiz described in section 5.3.

Client Home
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= |dle wu®
ools-WdiFT Wiz

Connect B SCan S5l Auto

M A
MEA
M A
MEA
M A
MEA
Cff
[EA

AP Mode: Click Enable to configure the unit for AP Mode.

Note: AP Mode is not currently supported and thus should not be used.

AP Mode

= |dle v o
ools-WiFi Wiz

AP hode

W CEADDRDETIOZET
WP A k
12345678

IP Address [10.0.20.1

SSID Viewer: WiFi InSSider Scan is conducted under this tab. By default the unit's screen displays this tab once connected to a
WiFi Adapter.
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5.3.1.2 Conducting the test
1. Follow the steps described in section 5.3 to setup the adapter for WiFi InSSider.

Note: The WiFi Adapter USB WIFI 802.11B/G/N 2.4G/5G TRANSCEIVER can also be used with this since it supports both 2.4G
and 5G spectrum.

2. Tap the WiFi Wiz tab under Tools menu. The screen will display messages that the unit is connecting to the USB Adapter.
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Connecting to USB Adapter

> |dle » o
ools-WWiFi Wiz

= |dle
ools-WikFi Wy

Lottt

FMemmla

z. @ Information

Detecting USE Adapter ] USB Adapter detected.
Please wait ...

Configuring...

o

10 [0 0% 1
11 @ 0% 1
12 10 0% L 1
13 |0 0% L 1

The WiFi InSSider supports 2.4GHz Channel and 5.0GHz Channel. The home screen has tabs to display test results for both
channels.

WiFi InSSider Home Screen

» o

Z2.4Graph  5.0Graph
2 4GHzChannel BE0GHEERERRE

3. Tap Start to start the test.

After the scan is completed, the unit displays the number of access points (AP) detected for each channel of the 2.4GHz and
5GHz bands, and the strength of the strongest signal for each channel.

Tap the Graph tab of the respective Channel to view the results in a graphical presentation.

Scan Started
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The View tab brings circles on the screen. Tap one of these circles to navigate the bar graphs and bring additional information
about the AP.

SSiD: Tap on the SSiD tab after the scan is completed to view detailed information for each access point.

SSiD
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e

Tapping on the selected SSiD opens the Graph tab.
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5.3 WiFi Wiz
The function allows testing wireless WiFi 802.11b, 802.11n, and 802.11g networks. A typical application is shown below.
The WiFi Wiz function supports:

e 802.11b, 802.11g and 802.11n standards. Refer to WiFi USB adapter provided by VeEX.
o WEP, WPA, WPA2 Encryption

e Scanning

e SSID broadcasting and report

e Signal Strength

e Mode (AP, IF) and Security

e IP Connection and Ping Test

« Plug the WiFi adapter into the USB port. Allow at least 30-45 seconds for the unit to detect the wireless adaptor and for
the software driver to load.

e Products support USB wireless adaptors supplied by VeEX only and have the necessary software driver built into the test
set.

e Tap on the pull down menu to turn the wireless USB adapter on. An information box will display the initiation process of
the USB and this process will take about 90 seconds.

o Ensure the USB wireless adapter is connected before turning it on.

WiFi Adapter WiFi Setup - Activation

[Encryption
Type [of &
Signal M A,

Link Guality |MNA @#——————

Procedure

e Scan: Tap on the Scan tab once the test set has detected the wireless USB adapter. Press Scan on the bottom to start
scanning the site. When scan is completed, the test set will show the number of SSIDs, Channels, and the number of
SSiDs in Infrastructures mode and Ad-Hoc mode.

e SSiD: Tap on the SSiD tab after the scan is completed. Select one of the SSiDs to start a connection. If the SSIiD is
encrypted, a network key is required to complete the connection. The WiFi function supports WEP, WPA, and WPA2
encryption. The key can either be 10 characters or 26 characters.

o Note: Choose manual selection to enter the parameters manually if the AP does not broadcast an SSiD that the
user would like to connect to.

« Connect: Once connected, the connection screen will display the following information on the connection: SSiD, BSSiD,
Channel, Encryption, Type, Signal, and Link Quality.

o Note: Signal and Link Quality are constantly updated so the value varies.



V100+ Common Functions e_Manual D07-00-010P RevC00 Page 78 of 103

WiFi Scan WiFi SSID Discovery
Jown w @

Connected

Connect Scan Connect Scan 53D

Soil Detected

7
[Channel Detected 3 ® VEEX-CX180R- ) 6
Infrastructure 7 B&5iD: 00-24-Bz-Co-02-2C
A d-Hoo 0 Ch: 1 Enc: Off Type:lF
O veEX Cffice ) 6
B=35iD: 00-1A-DD-AS-51-C1
Ch:1 Enc: On Type:lF
|

& Pagelofd &

Note:

e Depending on the distance between the Access Point and the test set, the signal might change. If the link quality is <
60%, the connection might drop. If the connection drops, the test set will automatically search for the connection and re-
connect. Therefore, make sure the connection is active (green WiFi icon on the top) before performing the Ping test.

o After successfully connecting to the WiFi network, the user can go to the IP Tools Setup screen by tapping on the green

arrow and selecting the IP connect icon 3 to make an IP connection through the WiFi network.

WiFi Connection
(Note green WiFi icon on top right corner)

WiFi Menu

WEER-CH180R-01
00-z4-BZ-Co0-02-2C

[Channel 1

[Encryption | AD

Type Infrastructure

=ignal 843 =ignal 713

Link GQuality |84% Link Guality | 715
Connection Successful, Connection Successful,

Signal versus Link Quality

Signal quality - The RSSI can be used as a measure of signal quality when there is no interference. But, in the
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case where the receiver experiences interference, the RSSI may falsely indicate sufficient signal strength even if
the desired signal is completely jammed by the interfering signal. This is because the RSSI cannot distinguish the
desired signal from the interfering signal. In this situation, a data integrity check can be used to detect if the
demodulated data is corrupted, and then subsequently adjust the transmit power. Using a CRC check as a
measure of link quality implies that a few bit errors occur in the data or voice transmission before the transmit
power can be increased. There is a lot of controversy about the term signal quality used in WLAN networks but the
most likely definition of “signal quality,” or “PN code correlation strength” is that it is some metric of the correlation
between the correct symbol-stream and the actual symbol-stream received. For example, the PHY might count the
average number of “wrong” bit positions over a window of some number of symbols, where zero “wrong” bit
positions equals 100% signal quality and more “wrong” bit positions results in lower signal quality.

Link quality - Fundamentally, the best way to measure link quality is to derive the Signal to Noise Ratio (SNR) of
the desired received signal. For that to happen, a demodulator in the receive chain needs to provide information
about the confidence of the detected symbol - also known as soft detection. However, with modern CMOS
transceivers used in WiFi type products, soft detection is not provided. Instead, in a typical application, there are
two measures of the Rx signal quality: Received Signal Strength Indication (RSSI) and integrity check of the
demodulated data by either Cyclic Redundancy Check (CRC) or PN code correlation strength.

Signal strength and RSSI - In reality, there are four units of measurements used to represent RF Signal Strength
namely mW (milliwatts), dBm (“dB”-milliwatts), RSSI (Received Signal Strength Indicator), and a percentage
measurement. Signal strength defined in the IEEE 802.11 recommendation for WiFi type devices is based on the
Received Signal Strength Indicator (RSSI) and is intended to be used as a ‘relative value’ within the WiFi chipset.
The 1-byte value can have values ranging from 0 to 255, but vendors prefer to use arbitrary scales from 0 to
RSSI_Max but in fact no vendor actually measures the 256 different signal level values so each adopts and uses
their own specific maximum RSSI value (RSSI_Max). For example on the WiFi adaptor we use, Linksys (Cisco)
chooses to measure 101 separate values for RF energy so their RSSI_Max is 100. Note that the RSSI value is not
associated with any particular power scale (e.g. mW) and it is also not required to be of any particular accuracy.
The RSSI value is used internally by the microcode in the adapter and by the device driver and this is why vendors
are not forced to use a compatible standard. As a result, the signal strength numbers reported by an 802.11 device
or adaptor will not be consistent between two vendors, and should not be assumed to be particularly accurate or
precise.

Go back to top Go back to TOC
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5.4 Cloning

Cloning enables the user to transfer profiles such as IPList, Channel Tables, Locations, Installation Check and Tilt from one test
set to another.

Use an Ethernet cable to connect the management port of the two test sets.

To access Cloning, go to the Tools page from the Home Menu.

Cloning - Controller Mode Cloning - Responder Mode
" ®
Controller Responder L J
Flease connect the two units Flease connect the two units
with an Ethernet cable, select with an Ethernet cable, wait for
the items to transfer and press the controller to transmit. Please
=tart, Mote that all items on note that all items on the
responder unit will be erased. responder unit will be erased.
O IPList, IPTY Channel
Tahles

[ Locations, Installation
Check,Channel Tables, Tilt

Cloning Setup

e On the test set that is transferring the information, select Controller from the Mode drop-down menu. For the test set that
is receiving the information, select Responder from the Mode drop-down menu.

o Note: Any pre-existing items on the responder unit will be overwritten.

o Select from IPList, IPTV Channel Tables or Locations, Installation Check, Channel Tables, Tilt by tapping on the
corresponding box.

e A message box confirming the transfer progress will appear in both test sets. A message will appear to confirm the end of
the cloning process.

Responder Receiving Profile Controller Transferring Profile
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= |dle == W - W

Cloning

EEECE Fcsponder W

v

114

Feceiving Profile
please wait! Please wait...

Profiles transfering,

Cloning Completed Message

= |dle
Cloning

@_} Info

Cloning
completed,system will

restart, please wait...
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5.5 ReVeal EZ Connect

The ReVeal EZ connect function turns the test set into a DHCP server to allow a PC configured as a DHCP client to establish IP
connection without changing the IP property setup for running ReVeal connection to the test set for result download, etc.

ReVeal EZ Connect

Link Down v

Feveal EZ connect

Please connectyour PC Ethernet
pott through the Ethernet
management port on the side of the
unit.

hdake sure your PC is set for DHCP
mode.

Launch ReYeal, select connect,
vyou should see me.

13-5ep-2011

o Before initiating ReVeal EZ, please make sure your PC is set for DHCP mode.
e To begin, press the Start key. The unit will now act as a DHCP server (IP address = 192.168.0.1) Your PC (configured in
DHCP mode) will be able to acquire a leased DHCP address from the unit (in the IP address range 192.168.0.20x).

Note: When using ReVeal EZ Connect, ReVeal may not be able to detect the unit if the PC also has another IP connection, e.g.
WiFi, of different subnet active. You may need to temporarily disable the other IP connection.

Go back to top Go back to TOC
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5.6 Signature Pad

Note: This feature is currently only available on the V100+ series.

This feature enables a portion of the screen to be used as a signature pad and attach the signature to a test result linked by the

Job ID.
To begin, please make sure that the "Advanced Saving" Global Storage Setting feature is turned on. To turn on Advanced

Saving, go to Settings > System > Global > Saving > Advanced.

Advanced Saving Signature Pad
= |dle = |dle
Global =ignature Pad
Ernlich
barlg Saving v Flease use the Stylus and sign in
SI:I Advanced ¥ the Gray area. Once completed,
i Automatic v press Save hutton to save,
or Clear hutton to start over!

File Mame Prefix [Filestrg
Tech IO 1

[Tech MName one
Company MNone

13-Sep-2011

13-5ep-2011

Press Clear to erase all changes from the signature pad.
Press Save to save the signature and fill out the Current Job ID, Current Account, Current Location, and Comments using the

alphanumeric keyboard. Locator and Type are set to none by default.

Go back to top Go back to TOC
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5.7 Data Card/GPS

Data Card is one way of connecting the test set to Internet. Data Card / GPS is an optional feature. The primary use of the Data
Card / GPS function is for connecting the test set to a ReVeal Server for workforce management and test results upload
applicable to the CX100/CX100+ series.

If the data card supports the GPS function, the test set will display the current location coordinates. With Advanced Management

option activated and when using with the ReVeal Server Productivity Suite application, the location of the test set will be shown
on the Map Users screen of the optional GPS Tracking function.

GPS Tracking

—
== WE00 Fevteal Dlisl - marslen@TET.104.70
— e T
B conncet ) History ﬁ Tech {7 Hel
B Acirs B Lacthms zssn
Frmm " Map | Gozge Heg =
“cdr T San a
Grsat Pahis By !
Hucahis Memngz _ CTRsburg i
= % S r oy Sy b
San Ralaal Finciz Cancerd ANliGEn ¥ i
Cht s Richmand -"_-."Ier-I:: Clasian Eremtaond F 1] R —— C_T_j
Milal e AR Fasnch
waley Barkeley Lalirpalie 3 = Y
Zan Marega: MmO o, Ts.ena'l:lurr.ur YOSCOICTICAEE
Francisco akland e Le P
& EER 100z i
o Zan P =2200 Bayvicw I, Fremonl, CA DMEIE LS8 Lo
=0 AN T i s By, st Laet Sean TG 1 50 P
Saulh San Heryeard Latiuse 33'131'1-_'{ Ergren W
A Lemgiurn THRERT W
Frano=co Py pani
Linkon Ciy At -1a
San Maleo Fr e Lo - Mg,
X Neamsik “ D
Hor l SEN Carke, Tutack
e Hay A=nin Park ) Pptiersan i
AT
Eadroi e Wi itk [
G L 1
Sunnyeale Sanka Clara RSN
LTREG T & Sanfoas i
I Gocgha - Mla el N1 T o Iy W03 g i sl

Varw &l - Fingd Tesdact Sy Seiml Somnber '-'l WEEIETI0GE -

| Depart To Googhke Carth Baho Taom | | =] | | Ganoel

To establish an IP connection using a data card, insert the data card to the USB port of the test set. Wait until the circular E
icon is displayed at the top right corner of the screen after the test set successfully detects the data card. The color of the icon
indicates the status of the data connection and GPS location status. A red color indicates no IP connection or no GPS
information has been acquired. A green color indicates an IP connection or GPS information is available.

Home Menu
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& Single Channel

& Tit

Zystem Scan

& Fwd & Feverse Path Ingress
& ~dvanced Tools
§i Cable Modem
Install Chk  Settings Files
¥ ¥ X
7
Help Backlight Tools
7 3-0ct-2011 20:15:40

Tap on the E icon to display the Data GPS information including the receive signal strength from the tower and also the local
coordinates.

Signal Strength and GPS Location

GPS Location:
Lat: 37 13' 3" M
Long: 121° 50" 48" W/

.-"';l
Tools

Backlight

To access data card and GPS related setup function go to the Tools > Data Card/GPS menu.

Tools Menu Data Card/GPS Setup
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& |IP Tools | Status
Connection kMode [ On Demand

&) Net'Wiz GPS Refresh Rate |30 sec v

Eﬁﬁ YWIFT Wiz

¥ Cloning

& FReVeal EZ connect
& Signature Pad
) Data Card/GP35

23-0ct-2011 Z0:4z:29

e Connection Mode - The default setting is On Demand. In On Demand mode, the IP connection will need to be
established manually. The test set will not perform connection retry if it fails.

e GPS Refresh Rate - The interval for refreshing and updating the GPS information on screen. Selections are 15, 30, 60
and 120 seconds.

Go back to top Go back to TOC

Data Card/GPS Status

Complementing the Data GPS screen, the Status screen shows additional information of the data connection and GPS
information as shown below.

Data Card/GPS Status

= |dle -
Data Card/GPS

Setup Staftus
Broadbancd
Signal: -97 dBm
Connection: Offline
GPS

Latitude: 37713 3" N
Longitude: 121% 50" 48" Wy
Altitude: 52,40 k
speed. 0.00 Kmfh
Last Fixed: 00:36:52 1052411

Go back to top Go back to TOC

Making an IP connection
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To establish an IP connection through the data card go to Tools > IP Tools > Setup menu. After test set successfully detects a
data card installed, it will set the connection Mode to Data Card automatically. Select the Service Provider as appropriate or use
Custom to enter the APN, Username and Password information if needed. Tap on Connect button to initiate an IP connection
attempt.

Service Provider Network Setup

IPTY

Status | Ping Trace Route

Yerizan

T-kAabile
07 —ervice Prow,

Cata Card k 4
Custom L J

TRUE AP

Sprint
Custom

|Isername

none

Passward

noneg

DE [PV [IF Auar UACP IP Type ||P'-.-'4

R |Aut0

IP Addr|DHCP

Connect Connect

Once the connection has been established, the IP address will be displayed on the second line of the screen and the test set will

switch to display the Status screen. The upper portion of the E icon will turn green. There is also a green @:' icon on the first
line of the screen.

Status

WEB/FTP ARPWIiz VolP IPTY

selup) Status  [Ping CTrace Foute
107.532.211.244

=Subnet hask -

Gateway FE.1.8.193

PPPoE: PASS

IP: PASS

Gateway, PASES

To terminate an IP connection through the data card, tap on the Disconnect button at the bottom of the IP Tools Setup or Status
screen.

Go back to top Go back to TOC
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6.0 Settings

e About

e Bluetooth

e Screen

e Power

e Global

o Self Test

e Date & Time
o Network

Go back to TOC

6.1 About

Displays Serial #, MAC address and other properties of the test set including software options.

Settings Menu

= |dle v o
Settings

setup =ystem

v Q8 ¢

Abhout Bluetooth

% ﬁ.’;\

Lcreen Power

O @

melfTest Date & Time Metwaork

1a3-Aug-2011 OE:12.5
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6.2 Bluetooth

About Menu

= |dle

A hout

Wehsite Support:

WA Y EBXING.COM
Customer Service Number:
+1 510 651 0500

Software Version Mumber:
T-3LM-Release-5.0.6403-8
=erial Mumber:
YVOLADOKAST01ES

bAAC Addr 1
0018630045 A4

& Page 1 of 6 i@
13-Aug-2011 06:13:40
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The V100+ product series supports a micro USB Bluetooth adaptor offering wireless connectivity up to 10 meters (30 feet). Ultra
compact and portable, the adaptor provides an untethered connection between the tester and other Bluetooth compatible devices
such as a Notebook PC or cell phone, so the user can transfer test result files quickly and easily without having to hassle with

memory sticks or Ethernet connections.

A Bluetooth connection serves two purposes. In a PC connection, the test set is able to transfer test results. In a mobile phone

connection, the test set can form a Bluetooth Dial-up IP connection.

An overview of the application is shown below.
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Bluetooth Adaptors - Compatibility

Not all Bluetooth adaptors on the market are supported by the V100+ product series. Please use
adaptors that have been tested and supplied by VeEX only to ensure compatibility and correct
operation.

Bluetooth Setup

Turn on the Bluetooth radio on the device you wish to connect with the V100+ test set. Insert the Bluetooth adaptor into the USB
port on the side of test set. If you are using more than one USB device, use an external USB hub to connect additional devices.

Once detected, a Bluetooth icon 3 is displayed on screen.

Scan

The V100+ series will automatically detect the Bluetooth adaptor once plugged into the USB port. Details of the Bluetooth adaptor
will be displayed including the MAC address of the device and the last 4 digits of the serial # of the V100+ test set. The last 4
digits of the V100+ series test set will be the pairing code between the unit and the external device.

Devices

Please ensure the peripheral device is set to "Discoverable" during Scanning and Pairing operations. Once scanning is complete,
a list of discovered Bluetooth devices will be listed.

Bluetooth Scan Menu Bluetooth Devices Menu
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Cevices
sStatus Ik
Type LSB O |D MAC: Fa:DB:7F:50:15:DC
Fame | ... SNO16ES D Mame: hike-kyTouch4
|Mat: 00:15:83:4CE9:DE O 1D MAG: 002433 FAD4AT
tAanutacturer Cambridge D Mame: MIKEVENTER-W AID

& Page 1of 1 &

Lcan Pair SErvices

13-Aug-2011 051843 13-AuUg-2011 og:

During the pairing operation, you will be prompted to enter a code on the peripheral device (PC or Mobile Phone) in order to pair
successfully. Enter the last 4 digits of the V100+ serial number which is displayed in the Name field - see Scan mode above.

Once paired, click the services button at the bottom of the screen to check the service attributes. To upload test results via
Bluetooth and Mobile phone to a UMTS or 3G network, full data upload service will be required.

Bluetooth Scan Info Bluetooth Services Message

L lAlA

E @ Services

PnP Information
Headset Audio Gateway
Handsfree Audio Gateway

OBEX Ohject Push
. , Audio Source
Pairing with MIKEY... OBEX File Transfer
Fhonebook Access - PSE
If Requested from your Unknown - 453334d5
pairing device, please use Unknown - 936da0f
the following passcode
0168

& Page 1 of 1 i3

13-Aug-2011  0E:35:00

Transferring Test Results and IP Connection

After establishing a Bluetooth connection, the user can:

o transfer test results from the test set to a peripheral device (see 7.0 Files section Bluetooth Transfer Mode).
e establish an IP connection with a mobile phone (see 5.1.1 IP Setup sections BT Dial-up Setup and BT PAN Setup).

Go back to top Go back to TOC

6.3 Screen

This feature allows the user to calibrate the touch screen when the alignment is off. There are 5 alignment points starting from


file:///C|/Users/TracyLau/Documents/WorkinProgress/V100+_common_functions/Chapters/Chapter5-1.1iptoolsSetup.html#btdial
file:///C|/Users/TracyLau/Documents/WorkinProgress/V100+_common_functions/Chapters/Chapter5-1.1iptoolsSetup.html#btpan
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the center of the screen. To access this feature, go to Home Menu > Settings > Screen. Carefully tap on the alignment point

using the stylus.

Go back to top Go back to TOC

6.4 Power

Screen Alignment

Link Down ® » ®

SCreen

Align Screen

Tap the target firmly and
accurately at each location on
the screen. The target will
continue to move until the screen
is aligned.

+

14-Sep-2011

03:00:41

Power - Displays the power source detected and the remaining battery charge if running on battery. An Auto-off timer facility is

also provided to conserve battery life.

Power Menu - AC Power

‘*-EB

= |dle

FPower

FPower heter:

Power Menu - Battery Life

"o ®

= |dle

Power

FPower heter;

Battery detected Battery detected
Current Power Source; ” Current Power Source: 3
Battery Power: Fully charged

Battery Charging Status = Battery Life

o I >

Jn battery power:;

O Turn off the test set if
device is not used for

min__ |k
13-Aug-2011
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6.5 Global Settings

o

100 %% Eemaining
Jn hattery power:

I Turn off the test setif
device is not used for

min__ ki
13-AuUg-2011

074127

The following parameters can be adjusted in the Global Settings menu:

e Language - Several languages supported including English, German, etc. depending on Geographic distribution.
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e Units - Metric and English

e Show Password - Hides sensitive passwords during FTP and other operations

« Management Port - Remote Control or IPTV mode
o Remote control - Select if unit will be used for remote control

o IPTV - Select when unit is to be used for IPTV STB applications
e Saving - Automatic or Advanced

o Automatic - Unit automatically saves test result with default File name prefix and Tech ID information

Advanced - Unit prompts user for Job ID, Account #, Location and other job related comments (see screen below)
File Name Prefix - A user defined prefix can be set for test rest saving operations
Tech ID - A user defined Identity can be set for test result saving operations
Tech Name - Technician can insert his/her name.

Company name - User defined field for Company name

O 0O o o o

Global Settings Menu

= |dle

Global

Language English A 4
|Init hetric k4
=how Password  [YES A 4
hanagment Port [Remote Ctrl W
=aving Automatic A 4
File Mame Prefix [Filestrg

[Tech D 1

Tech MName Mone

Company one

13-Aug-2011
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6.6 Self Test

Feature not yet available.

Go back to top Go back to TOC

6.7 Date and Time

=

07:39:10

F

L.E

Current Job I

Advanced Saving

& |nformation
L

Current Account #:

kOO0 10

Current Location;

2255 Martin Ave, Suite G

Comments:

Mone[

Locator,

Mone L J

Type:

Mone k 4
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During initial setup, please enter the Time and Date information correctly. This TOD information is used to time stamp test results
and measurement event logs so it is important to set this parameter correctly prior to using the test set to make measurements.

Time Zone

Setting the Time Zone will automatically update the test set during daylight savings and other time zone changes.

Date & Ti

me Menu

Time Zone Menu
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= |dle % -5 ®
Date & Time
Cate & Time Time fone
Cate:
[onth August v
[Date 13
ear c011
Time:
Hour 5]
[rinute 05
second 13

13-Aug-2011
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6.8 Network

08:11:33

Please go to IP tools to set up the network.

Go back to top Go back to TOC

Date & Time
Zone Selection:

Time Zone

Zanada)

GEhT-08:00 Pacific Time (U5 & W

13-AuUg-2011

03:11:53
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7.0 Files

The V100+ saves the Files (Test Results) in the unit's internal memory for recall and viewing. They are accessed through the
Files function from the Home screen.

e Saving Files

o Recalling or Viewing Files
o File Transfer

o ETP
o USB Transfer
o Bluetooth

e R-Server

e ReVeal Manage Files
Go back to TOC

7.1 Saving Files (Test Results)

e Press the File button on the rubber keypad.
e The Test Result from the active Test Application is saved in non-volatile memory

Go back to top Go back to TOC

7.2 Recalling or Viewing Files or Test Results

There are up to four tabs namely Capacity, Explorer, Transfer and R-Server available in the Files function. R-Server tab is
only available when Advanced Management option is activated on the test set.

e Capacity
o Used space shows the % of capacity occupied by saved test results
o Free Space indicates the spare capacity for results storage
o Explorer - Displays the test result files and the type of test result stored. Tap to select the result file and use the soft keys
at the bottom of the screen to perform the desired operation on the selected result file.

File Capacity Menu File Explorer

OELEW Eooplorer [Transfer|B-server

Cate:

(@ 4 11k cm 06/04/11 |

| | 16 11k cm 06/23/11

] File Capacity g1 10k em 07281

0% |100% g Sk inck  OB/0411
Used Space: 0.07% 01 3k sgsl  0B/D4/11
Free Space: 98.83% 07 3k sgsl  07/07/11

& PagelofZ i3

17-Aug-2011 073701 z4-Oct-2011 00:44:35

o View - To open and view the result file
o Del - To delete the result file
o Rename - This will bring up the soft keypad for changing the existing file name of the result file.
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o U/L - Toggle between lock and unlock. To protect a result file from accidentally being deleted, use the U/L soft key

to lock the file. The folder symbol associated with the result file will be changed to @l as shown in the following
screen shot.

o Job - This is a display filter to list result files of specific Job ID and Location combinations. See the Global Settings
Advanced Saving section of this manual for Job ID and Location entry when saving test results.

Go back to top Go back to TOC

7.3 File Transfer

The test result files are saved in a proprietary format. The transfer function allows the user to copy the selected result file(s) from
the test set to either:

e An FTP Server for centralized storage
e A USB flash memory drive for further distribution of the result file.
« A PC through Bluetooth connection.

Go back to top Go back to TOC
7.3.1 FTP Transfer Mode

« Transfer Mode - Set the mode to FTP to transfer result file to a FTP server

e FTP Address - Enter the IP address of the FTP server using the soft keypad

« File/Path - Enter the subdirectory under the root (or home) directory associated with the FTP server user account where
the result file will be transferred to.

e User - The user name of the FTP server user account. The user account must have write access privilege to the FTP
server.

e Pwd - The associated password of the user account

FTP Transfer Mode

[Transfer kode
FTP Address

File/Path

User higT Puwd [13vield

O Mame: Zize: Type:  Date:

M 4 11k cm OR0411

Oe& 11k cm ORf2311

O3 Sk inck OG04 11
& Pagelofz @

CSV Upload

ZA-Cot-2011 01:12:50

Select the result files by tapping on the check box of the file. Tap on either the Upload or CSV Upload to start uploading the
result file(s).

e Upload - Transfer the raw data file of the selected result to the FTP server. The raw data can only be read using the
appropriate ReVeal PC software.
e CSV Upload - Upload the selected result in CSV file format only to the FTP server.

After the transfer has been initiated a message box will display the progress of the transfer.

File Upload - In Progress File Transfer - Finished
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Capacity|Explorer JIEUEERR-server

0% uploaded

@. Upload

Upload in
progress.Press 'OK' to
exit,

msl-]=]
==

24-0ct-2011 01:26:33

Capacity|Explorer JIGRETEHAR-server

|Upload finished.

O Mame: Size: Type:  Date

M 4 11k cm 06/04/11
06 11k cm 06/23/11
(mRE 5k inck 060411

© Pagelof3 i3

FA-ct207 1 01:10:44
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To abort a result file transfer, tap OK. Otherwise, wait until the upload is completed (when the message Upload finished is

displayed). Tap on Reset to return to the Transfer selection screen.
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7.3.2 USB Transfer Mode

To transfer a result file to a USB flash memory drive, insert the drive to the USB port of the test set.
As soon as the Transfer Mode is set to USB, the test set will detect the USB flash memory drive and a message box indicating

USB detection will appear.

USB Transfer Mode

[Transfer fode

File/Path

[0 Mame: Size: Type: Date:

o4 11k cm 060411

6 11k cm 0E/23¢ 11

a3 Sk inck 0604411

ot 3k sgsl 0E/0411

o7 3k sgsl 07071
& Pagelofz i3

24-0ct-2011 02:10:46

Detecting USB Storage

E Detecting USE storage

=1 device. Please wait... |
O 1
O 1
O 1
O 1
07 3k sgsl 070711

© PagelofZz i3

Ca-Lct-2011 0Z2:11:10

Select the result file(s) to be transferred to the USB storage device then tap on Transfer to initiate the file transfer. A folder
containing the result data, with the file name prefix defined in the Global Settings menu and the name of the selected result file
will be created on the attached storage device. For example, if the file name prefix is Filestr and the name of the selected result

file is 7, the created folder name on the storage device becomes Filestr7.
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The test set will display the Transfer finished message when the transfer is done. Tap on Reset to return to the USB transfer
setup screen.

Transfer In Progress Transfer Finished

Capacity|Explorer IEEUEEHME-server

Transfer finished.

O O Mame: Size: Type:  Date:

m| @ Transfer 1 0o 4 1k cm 060411

0O 1 ml= 11k cm 06/23/17

2| Transferin 1 &2 3 Sk inck  DB/04/11

O progress.Press 'OK'to 1 o 3k sgsl 06/04/11

= 1 07 3k sgsl D707
& Pagelofz @

74-0ct-2011 0z

Unlpading USE storage
device. Please wait...

U [T | —

7 3k sgsl 07/07M1
& Pagelof?z i@

24-Oct-2011

When all result file transfers are finished, tap on any of the other tabs, e.g. Explorer tab, to unload the USB storage device.
Remove the device from the USB port of the test set. If this is not performed, the file transferred may be lost.
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7.3.3 Bluetooth Transfer Mode

After securing a Bluetooth connection, Bluetooth transfer mode enables a V100+ test set to to transfer test results to a PC. For
more details on setting up a Bluetooth connection, see section 6.2 Bluetooth.

Hit Transfer. A message will appear on the test set and peripheral device prompting the user to accept or decline the connection.
Hit Ok for the message on both screens to initiate the connection. Transferred files will be compressed to .tar.gz archive format
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which can be uncompressed using a file extracting program.

BT File Transfer Access Authorization on PC

= Bluetooth device CX1x(+5/MN0485 is sending file Filestrg2 tar.gz” to your PIM
tem Transfer Folder. Click OKto accept the file or Cancel to reject.

Allow access
For the cument request only.

[ Far the mext.... 5 minutes

[] Abways allow this device access to my computer's PIM ltem Transfer service.

il -ﬁ N
Bluetooth File Transfer Access Authorization &I&J

0K | | Cancel

L
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7.4 R-Server
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To enter the R-Server result upload function, there must be an IP connection established, otherwise a reminder message will pop

up.

A test set must register to an R-Server before it can upload results to the server. The screen shot on the far left shows that a
unit has been registered to the R-Server with the name Test Center at the specified IP address after performing a Check status

operation.

R-Server Registration

|Seruer Address [98.37.104.70

ech I 1009

ech Mame Tech

Comparny Weks

Fegistration approved. Currenthy
register with Test Center

Unregister

Z3-0ct-2011 £3:43:00

R-Server Upload Status

% =

Capacity|Explorer |Transfer [REeRUS

il @ Uploading ce

Files are currently
uploading:

Please wait 1
Fress "OK' to exit. .

1 1

2 a-Uct-20

To upload result files to the R-Server, tap the Upload tab and select the desired files. Tap on Upload or Upload&Del.
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e Upload - Transfer the selected result file(s) and keep the file(s) in the test set.

e Upload&Del - Delete the file(s) from the test set after uploading.

e Job - This is a display filter to list result files of specific Job ID and Location combination. See the Global Settings
Advanced Saving section of this menu for Job ID and Location entry when saving test results.

Move to the Download tab to download profiles from the connected R-Server. The Download tab flashes red when the test set
detects any discrepancy in profiles and software version between the test set and the R-Server.

R-Server Download Status

SN

Capacity|Explarer | Transfer |[gRsEst=s

Feg Upload Download \Workforce

[Server Address [58.37.10470 |
Channel Tables ME WY
Hip Praofile
Locations ME WY
Software MEWY
Current T-5LM-Felease-5.0.65KS
MEWY 5.0.65Ger

Download

F3-Cet-2011

Tap on Download to initiate profile download to synchronize the profiles to the server. When the download is completed, the test
set will reboot to take the new profiles into effect. When profiles are downloaded and transferred to the test set, all existing
profiles previously stored on the test set will be deleted and replaced.

For Workforce function please refer to R-Server related documentation.

Go back to top Go back to TOC

7.5 ReVeal Manage Files

ReVeal Software can be used to manage the files transferred onto the USB storage device or to the PC. Please refer to the
relevant ReVeal software user's manual for additional information.

o From the ReVeal home page select Results.

e From the Results menu select Manage Results.

e Select "Add to add new files" to the Manage Results.

o Select the device where the files are stored.

e Select one of the files from the USB storage device to add to Manage Results.

e The name of the file will be displayed when the file is added to the Manage Results. The user can rename, delete, and
open the files that are in Manage Results.

ReVeal MTX Home Page
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B ?

o i - — .
II 4 =3 m, Home 4 Connect “e History {} Toals ) |

Profiles
Create, Edit profiles for Test &1 Application, IPURL list and IPTY channel table. Upload to the test set

Results
Download, Manage resulis from the test set. Create reports, print. convert to pdf or csv

Software
Download, Manage software. Upload to the test set, add options, check version and option on the test set

Status

Last connection BR2EZ2011 1:48 PM MTX {IP: 1892.188.0.82, 5N: VM2ADDIA410188)
Currently 81252011 2:06 PM MTX (IP; 152 168.0.108, SN; VM2ADMA410168)
Method Ethernet

Go back to top Go back to TOC
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8.0 Help

A short form version of this User Manual is embedded in the firmware of this test set. The Help menu contains all the User and
Technical information presented in this User Manual with the exception of graphics and tables.

Click on the link in the Help menu to access the topic or chapter of interest. The links or bookmarks in the Help menu
correspond to the Table of Contents at the beginning of this document.

Help Menu Help Contents

= |dle W - 5 = |dle % -
Help Help

& Single Channel Contents

i Tilt 1 Introduction

Z Ahout this guide

System Scan 4 Basic Cperations

& Fwd & Reverse Path Ingress 4LEDs

& Advanced Tools 5 Home tienu

E Channel Tahles and Locations
i Cable Modem 7 Single Channel Scan

’? ’? ; g Installation Check
9 Scan

Install Chk  Settings Files

? r? A 10 Fwd & Beverse Path Ingress
' v “ .
Help Backlight Tools i Page 10of 3 @

17-Aug-2011  08:08:00

17-Aug-2011
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9.0 Backlight

The backlight settings for the LCD touch screen are accessed via the Backlight menu.

« Battery Power - Backlight settings when test set is operating from built-in Li-ion battery.

o A short backlight time is recommended to extend battery operation time
« AC Power - Backlight settings when test set is operating from AC mains Voltage

o Longer backlight times can be set when operating from AC power depending on user requirement
o Brightness - Brightness level when operating on Battery or AC power

Backlight

= |dle

Backlight

& Single Channel

& Tilt

System Scan

& Fwd & Beverse Path Ingress

& Advanced Tools
§ Cable Modem
Install Chk  Settings Files
? ? =
A
Help Backlight Tools
17-Aug-2011 0g:15:32

Backlight AC Power

ink oW .S ®

E‘a’rrer, Fower AC Power Brightness
On AC power:

O Turn off backlight if device
is not used for

Backlight will be turned onwhen a
hutton is pressed or the screen is
tapped.

Z5-0ct-2011 04:30:09
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Backlight Battery Power

= |dle % -
Backlight

Battery Power AT Fower Brightness
Warning: Battery life will reduce
when hacklight is used.

Jn battery power.

O Turn off backlight if device
is not used far

Backlight will be turned on when a
hutton is pressed or the screen is
tapped.

17-Aug-2011 0814149

Backlight Brightness

Brlghtness Leuel.

On Battery On AC

75-0ct-2011  04:31:26
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