WaveTunnel Configuration Guide

Pilot Program
Q1 2022

This document provides step-by-step
instructions on how to configure your
WaveTunnel network. After completing
the steps described in this guide, you will
be able to bring-up your wireless
backbone and begin passing traffic.

Package Contents

A complete installation package
includes the items listed below:

e WaveTlunnel node
¢ Mounting bracket
e Power supply

Before You Begin you will need the
following:

¢ MAC address which is printed on
each WaveTunnel (WT) node.

¢ Mounting location for each node
e Rootf node Ethernet cabling

e Each of the nodes to be installed
must be in the factory default
state

e The network topology of your
deployment. Please refer to the
following example for the pilot
phase.

e Note: the pilot phase will not
support aring configuration.
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Mounting Instructions

Select mounting locations for each node
in the network. Nodes should be
mounted using the appropriate bracket
and hardware, and then powered-up
before beginning the configuration
process.

For mounting instructions please see the
“WaveTunnel Installation Guide”.

This document will take you through the
process of configuring a 3-node network
as described in the figure below.
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Configuration Steps

Step 1: Collect the following hardware:

A mobile device running either the
Android or the IOS operating system.

A computer installed with one of the
following web browsers (Optional)

Google Chrome
Microsoft Edge
Safari

Firefox

An Ethernet cable (Optional)

Serial console cable (Optional)
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Step 2: Download the “wtmanager” APP
to your mobile device

The “wtmanager” APP for configuring a
WaveTunnel device can be
downloaded from the Apple APP Store
or Google Play to enable pilot testing.
The following steps will aid in the
download process.

For Apple IOS devices:

e Provide your Apple ID account
email fo Airvine support. We will
then add you to the pilot testing

group.

e Please contact:
support@airvine.com

e You willreceive an invitation email
to download the “wtmanager”
APP. This doesrequire that you first
install the “TestFlight” APP.

e The "“TestFlight” application was
developed by Apple to allow
vendors to test their application
before it goes through the formal
approval process. Once we have
that approval, this step will no
longer be required.

12:12

Q testflight

TestFlight
@ Yo % kK

App Store Con...
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Open the “TestFlight” APP and you will
see the "wtmanager” APP.

12:139
< App Store

Wave tunnel
manager

INSTALL

What to Test

No test notes

App Information

App Details
Automatic Updates
Notifications

Previous Builds

Install the WaveTunnel manager from
“TestFlight”. After the installation, you will
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see the "wtmanager” APP on your I0S
device.

Wavetunnel...

For Android devices:

Provide your Google Play
account email fo Airvine support.
We will then add you to the pilot
testing group.

You will receive an email that
provides the download link (e.g.
https://play.google.com/apps/in
ternaltest/4699881988975691697)

Click the link from your Android
device and you will see the page
from which you can download
the mobile APP from Google Play.

Install  the Mobile APP
Google Play.

from

After the
“wtmanager” on your Android device.

€ Google Play Q

wtmanager (Internal
Early Access)

Airvine Scientific Inc

Uninstall

A  vYou're an internal tester. This app may be
unsecure or unstable

What's new
Last updated May 27, 2021

Add the connection check and error handling

Private feedback to developer

Only the developer can see this feedback

pA¢ pA¢ pA¢ pA¢ pA

Write feedback

Developer contact

About this app

S>

Airvine Wave Tunnel Manager for device management

§ Google Play

App: wtmanager
Airvine Scientific Inc

& Welcome to the internal test
program for wtmanager

If you have the app installed on your device,
you will receive updates to internal test
versions as they become available.

If you don’t have the app installed, downloac
t on Google Play.

It may take a while for you to receive
updates.

You can leave the testing program at any
time. You can also switch to the public
version of the app if that’s available.

To get the public version:

1. Remove the testing version from your
device
2. Install the public version on Google

Play

installation,

you cCcan see
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Step 3: Initializing the WaveTunnel device
via the Mobile APP

Open "wtmanager” APP on your mobile
device to configure a WaveTunnel node.
The “Select Device Network” page
appears for you to select the device
network. Click “Select Wi-Fi" to select the
management Wi-Fi SSID.

Select Device Network

@ ARRVINE

Connected WiFi: AllenWork

Device IP:
Get device IP fr

m
Device WiFi @ Userinput O

SelectWil

Connect the WaveTunnel node to be
configured via the default management
SSID which is “AirVine_mgmt_[Device
MAC]".

The device MAC address is part of the
default SSID to aid in bringing up a
network when there are other
WaveTunnel nodes in the area that are
also broadcasting SSIDs.  The MAC
address is written on each WaveTunnel
unit.

04:58 © Fral 66% @

< Wi-Fi Wi-Fi Direct

Current network

= AllenWork

Available networks

“Z5  AirVine_mgmt_02:03:04:05:06:41

B AllenHome

B AllenHome_5G
=B AllenBridge

“a AllenBridge_5G
=B AllenHome-2.4G
B AllenHome_EXT
B NETGEAR29

- o Add network

The default password for  the
management SSID is “airvine!”. The
exclamation mark is required.

05:05 © = ol 66% &

< AirVine_mgmt_02:03:04:05:06:41

airvine! @

Auto reconnect «©

Advanced

Once connected to the management
Wi-Fi SSID, please press “<" on the boftom
right to go to the “wtmanager” APP.

WaveTunnel Configuration
Guide



05:05 5 © il 66% i

< Wi-Fi Wi-Fi Direct

Current network
= AirVine_mgmt_02:03:04:05:06:41

Available networks

AllenHome

“Z5  AllenHome_5G
=a  AllenWork
AllenBridge
AllenBridge_5G
=B AllenHome-2.4G
) AllenHome_EXT
~a NETGEAR29

+ Add network

The “wtmanager” APP is checking to see
if it can reach the device via the
configured Wi-Fi SSID.

If the mobile APP is able to reach the
device, the Initialization page will be
shown.

Device Initialization

(click < p to switch the device)

o Network Segment
Create a new network or

Create a new network (@
Join the network O

Net: rk Id
netwi

NEXT BACK

Device Label
Use the auto-generated device label or Set its

e Summary
Please confirm the following settings are correct

1l (@] K

There are slight differences between the
configurations of the root node and all
other nodes. Please check the steps
below.

Initializing the root device:

e To configure the root device,
select the “Create a new
network” option in the network
segment step.

e Then input the Network ID for this
new deployment. The Network ID
can be automatically generated,
or you can input any meaningful
string for future identification of
your network, for example
“net01”.

e Click “NEXT" for the next setting.

Device Initialization

(click <) to switch the device)
° Network Segment

Create a new network (@

Join the network O
netwl
NEXT  BACK

o Device Label
Jse the auto-generated device label

e Summary
eacs carhin the following settings are correct
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05:06 = ©

Device Initialization

(click <) to switch the device)

0 Network Segment
Create a new network or

n the existing on:

e Tunnel Network

Create a new network (@

Join the network O

Network Id

[ net01 |

NEXT BACK

° Device Label
e the auto-generated device labe

e Summary
Please confirm the following settings are correct

11 @ <

Input the “Device Label” for this device.
It will be used to recognize your device
later.

Device Initialization

(click < p to switch the device)

° Network Segment

2 new or join the existing one

o Device Label
Use the auto-generated device la

Device Labe
Iroom1 I

NEXT BACK

° Summary
Please confirm the following settings are correct

11 (@) <

Click “Next” to check the summary of
your configurations.

ul' Verizon LTE 8:32 AM 96% (el

Device Initialization >

IP Settings
Set the Management IP

IP type

dhep O static @

IP address

192.168.1.100

13/32
Subet mask
255.255.255.0
13/32
Default Gateway
0/32

NEXT BACK

Configure IP Address

ol Verizon LTE 8:33 AM

Device Initialization

one

Node Label
Use the auto-generated device label or
Set its value

IP Settings

Set the Management IP

Admin Password
Change the Admin Password

Password

admin
5/16
NEXT BACK
Summary
Please confirm the following settings are
correct

Change admin password if desired
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ul' Verizon LTE 8:33 AM 96% =l

Device Initialization >

Node Type: Root node

Network Id: new

Device devHS
Label:

Password: admin

IP Type: Static

IP Address : 192.168.1.10
0

Subnet 255.255.255
Mask : .0

Gateway :

NEXT BACK

Once you confirm the configurations are
correct, click “Next” to initialize the
settings for this device.

Device Initialization

(click <) to switch the device)

Network Segment
Create a new network or join the existing one

Device Lal
Use the auto-ger

o Summary
Please confirm the following settings are correct

Enable Wave Tunnel with these settings

Node Type: Root node
Network Id: net01
Device Label: room1

NEXT BACK

Initializing the device configurations.

1 (@) <

When the initialization is completed, the
popup window appears. Click
“Continue” to finish the settings.

Note: the format of the management
SSID for the WaveTunnel node has
changed to a combination of
avb_[network Id]_[device label]_[node
id].

The node ID is automatically set by the
system with the root node being 01, the
next node 02, and so on.

The Initialization is completed

Please logout and switch to the new
managment SSID
“avb_net01_room1_01"

Continue Cancel

Il (@) <

The “Select Device Network” page will
be shown to you after completing the
initialization step.
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Guide



Select Device Network

@ ARRVINE

Connected WiFi: A

Device IP:

Device WiFi (@ Userinput O

I T

Click on “Select Wi-FI" to switch to the
newly configured management SSID
“avb_net01_room1_01".

The management SSID changes after
completing the initialization process from
a default SSID to an SSID based on
network and node names.

05:17 © e all 68% @
<  Wi-Fi Wi-Fi Direct
Current network

= AllenWork
2=}

Available networks

=B AllenHome

B AllenHome_5G

B avb_net01_room1_01

B AllenBridge

“a AllenBridge_5G
= AllenHome-2.4G
“a  AllenHome_EXT
NETGEAR29

4= Add network

11 (@] <

Click “Connect" to go to the Login page.

Select Device Network

@ AIRVINE

Connected WiFi: avb_net

Device IP:

Device WiFi (@ Userinput O

SSlet WIE

@) <

The root device has now been
configured successfully. You can use the
default username and password to login
info the mobile APP management

pages.

@ ARRVINE

User name
admin

Password

N Password
9 airvine

Current Device : room’|

(click <) to switch the device)

LOG IN

1l @) <

WaveTunnel Configuration
Guide



To configure the remaining devices in the
network, select the “Join the network”
option in the network segment step.

Nearby WaveTunnel devices will be
broadcasting their SSIDs, which  will
appear in the list. Click on the SSID of the
next node to be configured. This is the
node that will talk to the root node that
was just configured. Then click “next” for
next settings.

As each node is added to the network,
traffic flows are automatically
configured between that node and the
root node. These flows can pass through
relay nodes, but all traffic must flow to
and from the root node.

Device Initialization

(click ) to switch the device)
o Network Segment

ave Tunnel Network

Create a new network O

Join the network (@ |

M neto1 @

M net02

NEXT BACK

e Device Label
Use the auto-generated device label or Set its value

(et e

Input the “Device Label” for this device.
It will be used to recognize your device
later.

Device Initialization

(click <P to switch the device)

° Network Segment

o Device Label

I Toom? I

NEXT BACK

o Summary

(@) <

Click “Next” to check the summary of
your configurations.

Device Initialization

(click P to switch the device)

° Network Segment

° Device Label

(et o
Enable Wave Tunnel with these settings
Node Type: Inner node
Network Id: net01
Device Label: room2

NEXT BACK

1 (@) <

Once you confirm the configurations are
correct, click “Next" to initialize the
WaveTunnel settings for this device.
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The “Select Device Network” page will
be shown for you to switch the Wi-Fi SSID.

Device Initialization

(click < to switch the device)

Network Segment .
Create a new network or join the existing one Select Device Network

Device Label
Use the auto-generated device label or Set its value

Summary
Please confirm the following settings are correct

Enable Wave Tunnel with these settings

ane | e @ AIRVINE

Network Id: neto1
Device Label: room2
Connected WiFi: AllenWork
NEXT BACK Device IP:
Get device IP from

Device WiFi @ Userinput O

Select WIE]
Initializing the device configurations

I o <

When the initialization is completed, the
popup window appears. Click

“Continue” to finish the setfings. Click "Select Wi-FI" to switch to the

newly configured management SSID

The format of the management SSID is “avb_net01_room2_02".
now a combination of avb_[network - e
Id]_[device label]_[node id]. < WiFi Wi-Fi Direct
06:48 G 2 81%4a /ﬂ o \\\
. On ()/
Current network
= AllenWork
Available networks
“a  AllenHome
== AllenHome_5G
The Initialization is completed “Z5  AllenBridge
;I:::Z::eg:tué;lrgi switch to the new % AllenBridge_5G
“avb_net01_room2_03"
“a  AllenHome-2.4G
Continue Cancel /’_;\B AllenHome_EXT
“Za  avb_net01_room2_03
=,  NETGEAR29
e Add network
I (@) <
1] (@) <
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Select Device Network

@ ARVINE

Device IP:

Device WiFi (@ Userinput O

11 o <

Click “Connect” to go to the Login page

@ ARVINE

& User name
& Password

Current Device : room?2

(click < p to switch the device)

LOG IN

This device is configured successfully.
You can use the default username and

password to login info the mobile APP

management page.

Step 4: Verifying the Wave Tunnel
Connections

Login into the mobile APP to verify the
WaveTunnel connections.

@ ARVINE

admin
Y airvine
Current Device : room’1

(click ) to switch the device)

LOG IN

1 @) <

Check the Signal Strength of the

upstream and downstream
connections on Dashboard.

tunnel
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Dashboard

Wavetunnel

=N j =
8.5% 40.0%, 0.5%

CPU Memory Disk
.1l Upstream Tunnel a 0
[ 1932d8 e

.1l Downstream Tunnel

Admins

EELLEET]

" (@) <

Upstream tunnel status

Upstream tunnel status

Rx Power -13.89 dBm
Rx Average SNR 19.21dB
Rx SNR over Gi64 18.2dB
Rx PER 0.54 %
TxMCs 10
Rx MCs 12
Device Tx sector 28
Device Rx sector 30
Temperature 50 °C
11 (@) <

Downstream tunnel status

05:20

< Downstream tunnel status

Rx Power

Rx Average SNR
Rx SNR over Gi64
Rx PER

TxMCs

Rx MCsS

Device Tx sector
Device Rx sector

Temperature

-13.84 dBm

19.91dB

18.91dB

0.78 %

12

10

32

28

51 °C

Tunnel traffics

<+ Upstream Tunnel

Byte received
Packet received
Drop In
Error In

©oooo

Byte sent
Packet sent
Drop out

Error out

<+ Downstream Tunnel

Byte received
Packet received

Drop In

o oo o

Error In

Byte sent
Packet sent
Drop out

Error out

©oooo

o o0o0o
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Check the device status from monitoring

pages.

Wave tunnel

o O O

Upstream Downstream Traffic

Ethernet Ports

o

Traffic

Device status

© ©

General Hardware

Management SSID

©

Clients

A 7

Monitoring

1] @ <

Device General

Name Wavetunnel

Description AirVine wave tunnel
device

Location

MAC 02:03:04:05:06:41

Serial 532000100002

Model AVS1000

Country us

Firmware 0.1.0.1625094424

1P 192.168.31.230

Uptime 0:25:51

] @) <

CPU usage

Memory usage

Disk usage

Temperature

<> Port1

Byte received
Packet received
Drop In

Error In
&> Port2

Byte received
Packet received
Drop in
Error In

&> Port3

Byte received
Packet received
Drop In

Error In
<> Port4

Byte received
Packet received
Drop In
Error In

Hardware status

Device Hardware

0.0%

40.0%

0.6%

Core 1:58.0 °C
Core 2:65.0 °C

Ethernet traffics

0.08 Byte sent
0 Packet sent
0 Drop out

° Error out
0.08 Byte sent

0 Packet sent
0 Drop out

0 Error out
0.08 Byte sent

0 Packet sent
0 Drop out

0 Error out
2.9M Byte sent
26,426 Packet sent
° Drop out

0 Error out

(@]

178.3K
1932
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Step 5: Logging into the WaveTunnel
Device

Once the device has been initialized,
you can access the device via the
following management interfaces for
further operations.

Web GUI

To access the WEB GUI, you can connect
to the device via the management SSID
or Ethernet cable. If you connect to the
WEB GUI via management SSID, the
default IP address is 192.168.3.1

If you connect the WEB GUI via Ethernet
cable, the IP address is on the
management interface which should be
configured or assigned by your backhaul
network.

The username/password is
“admin/airvine”.

) ARVINE

ABOUT AIRVINE

Command Line Interface (CLI)

To access the CLI, you can connect the
device via Ethernet Cable or USB console
port.

SSH to the device CLI. The default
username/password is “admin/airvine”.

For advanced commands, user enable
password to enter the shell. The default
enable password is empty.

set

ti
e the WIFI ssid settings

Mobile APP

Open the “witmanager” on your mobile
device and login into the application.
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Airvine is a fast-growing Silicon Valley innovator of advanced high-capacity wireless
solutions. The company has developed the industry’s first indoor 60 GHz wireless system
that exceeds the speed and rivals the reliability of existing cabling at a fraction of the
deployment time and cost. Patented RF innovations extend the range and gain of
wireless signals, penetrating walls and steering around obstacles that impede
transmission. Something never before possible within the 60 GHz band.
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