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1. Introduction

This document covers models in the Merlin 4400 Series. For general references, we refer to the Merlin Series
throughout.

1.1. Using This Documentation

You can configure your router using either the router’s web interface or via the command line using UCI
commands. Each chapter explains first the web interface settings, followed by how to configure the router using
UCI. The web interface screens are shown along with a path to the screen for example, ‘In the top menu, select
Service -> SNMP! followed by a screen grab.

After the screen grab there is an information table that describes each of the screen’s fields.

1.2. Information Tables

We use information tables to show the different ways to configure the router using the router’s web and
command line. The left-hand column shows three options:

* Web: refers the command on the router’s web page,
* UCI: shows the specific UCI command, and
» Opt: shows the package option.

The right-hand column shows a description field that describes the feature’s field or
command and shows any options for that feature.
Some features have a drop-down menu and the options are described in a table within the description column.

Values for enabling and disabling a feature are varied throughout the web interface, for example, 1/0; Yes/No;

True/False; check/uncheck a radio button. In the table descriptions, we use 0 to denote Disable and 1 to denote
Enable.

Some configuration sections can be defined more than once. An example of this is the routing table where
multiple routes can exist and all are named ‘route’. For these sections, the UCI command will have a code value
[0] or [x] (where x is the section number) to identify the section.

Web: Metric Specifies the route metric to use.

UCI: network@route[0].metric

Opt: metric

NOTE

These sections can be given a label for identification when using UCI or package options.

network @route[O]=route

network @route[0].metric=0

can be written as:
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network.routename=route

network.routename.metric=0

However, the documentation usually assumes that a section label is not configured.

The table below shows fields from a variety of chapters to illustrate the explanations above.

Web Field/UCIl/Package Option Description

Web: Enable Enables CESoPSN services.

UCI: cesop.main.enable Default: 0 | Disabled

Opt: enable 1 Enabled
Web: Syslog Severity Selects the severity used for logging events CESoPSN in syslog. The following levels are
available:

UCI: cesop.main.severity

0 | Emergency

Opt: log_severity
1| Alert

Critical

Error

Warning

Notice

Informational

Debug

N oo~ Ww N

Web: Agent Address Specifies the address(es) and port(s) on which the agent should listen.

UCI: snmpd.agent[0].agentaddress [(udpltcp):]port[@address][ ]

Opt: agentaddress

1.3. Diagnostics, Definitions And UCI Commands

Diagnostics

Diagnostics are explained at the end of each feature’s chapter.

Definitions

Throughout the document, we use the host name 'VA_router' to cover all router models.
UCI Commands

UCI commands and package option examples are shown using the following format:

root@VA_Router:~# vacmd show current config

For detailed information on using UCI commands, read chapters 'Router File Structure', and Using Command
Line Interface'.

1.4. Warning Levels

Warning signs are provided to prevent personal injuries and/or damages to the product. The following levels are
used:
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WARNING

Indicates a potentially hazardous situation

Possible death or major injury

Major damage to the product

CAUTION

Indicates a potentially hazardous situation

Minor or moderate injury

Moderate damage to the product

NOTICE

Provides information in order to avoid
misuse of the product, confusion or
misunderstanding

No personal injury

Minor damage to the product

NOTE

Used for highlighting general, but
important information

No personal injury

Minor damage to the product

Table 1. Warning levels

Merlin 4400 Management Guide

13



2. Product Overview

2.1. Product Description

LWBSTEIMO >merRLIN

(1]
PWR CFG

CONSOLE

L |
ETHERNET

DC INPUT

The Merlin 4400 Series router

The built-in industrial protocol gateway enables several devices using different protocols to be accessed via a
common protocol interface.

The Merlin 4400 series of versatile cellular routers is designed from the ground up to achieve best-in-class
Cybersecurity both in hardware and software. A tamper-resistant chip keeps cryptographic keys secure. Secure
Boot guarantees that the unit boots using only software that is signed and trusted by Westermo. A set of
cybersecurity tools is available as standard. High security VPN, stateful inspection firewall, user authentication
and 802.1x are just a few of the features available to keep the device secure both locally and when transmitting
data over the internet or private network.

The system has a pair of legacy ports. One is configurable to act either as a RS-232 serial port or as a dry
contact digital input. The second is a serial port and is configurable to act either as RS-232 or RS-485. The serial
ports facilitate applications where it is necessary to migrate from modems to an IP infrastructure. The industrial
protocol gateway feature enables several devices using different protocols to be accessed via a common protocol
interface.

The Merlin 4400, like all the members of the Merlin family, is compatible with the Activator zero-touch
deployment software. The Activator software ensures that configurations are generated and deployed from a

central server, reducing configuration mistakes and increasing efficiency during the installation phase of a project.

This compact unit is suited to tight spaces. Its high MTBF, wide temperature range and voltage supply ensure the
Merlin can deal with the demands of industrial, smart grid and trackside applications.

2.2. Available Models

See datasheet for full list of models available.
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3.1. Mounting The Router

The router is fitted with a DIN-rail clip by default. To attach the router to a DIN-rail:

1. Position the router so that the spring of the DIN-clip rests on the DIN-rail.
2. Push the router in an upward direction so that the spring of the DIN-clip compresses and the top hook of
the DIN-clip slides and clamps to the DIN-rail.

To remove the router from the DIN-rail, simply reverse the procedure.

3.2. Cooling

This product uses convection cooling. Spacing is recommended for the use of the product in full operating
temperature range and service life. To avoid obstructing the airflow around the product, use the following
spacing rules.

A minimum spacing of 25 mm (1 inch) above and below, and 10 mm (0.4 inches) left and right of the product is
recommended.

3.3. Safety Information

A SAFETY DURING INSTALLATION

The product must be installed and operated by qualified service personnel and installed into an
apparatus cabinet or similar, where access is restricted to service personnel only.

Before energising and connecting communication cables to the product, ensure a protective
earthing conductor is first connected to the protective earthing terminal (only valid for
metallic housings). Westermo recommends a cross-sectional area of at least 4 mm2.

Upon removal of the product, disconnect the product from the power supply and all other
communication ports before disconnecting the protective earthing conductor.

A SAFETY USE

This equipment is not suitable for use in locations where children are likely to be present.

A HAZARDOUS VOLTAGE

Do not open an energised product. Hazardous voltage may occur when connected to a power
supply.
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PROTECTIVE FUSE

The power supply wiring must be sufficiently fused.
This product has no internal fuse and should be connected via an external fuse for protection.

The Merlin 4400 has a typical current of 325mA drawn at 12 VDC. Hence a 1A fuse is
recommended

It must be possible to disconnect manually from the power supply. Ensure compliance to
national installation regulations.

POWER SUPPLY CONNECTION

There are safety regulations governing the power source that can be used in conjunction with
the product. Refer to the user guide for detailed information.

EARTH CONNECTION

For correct function, the earth connection needs to be properly connected to a designated
protective earthing rail (only valid for metallic housings). Torque: 3.1 Nm.

INDOOR USE ONLY

The device is to be connected only to networks without routing to the outside plant. All
communication ports are for indoor use only.

OUTDOOR ANTENNA INSTALLATIONS

Antenna ports are intended for connection to appropriately installed antenna systems. For
antenna installations located outdoors or routed between buildings, suitable external RF surge
protection shall be installed, and the antenna system shall be permanently grounded and
bonded to earth in accordance with applicable electrical installation regulations.

The protective earth terminal of this equipment shall be connected to a reliable protective
earthing system before any antenna or communication cabling is connected, and shall remain
connected during operation.

Proper earthing and bonding are necessary to maintain the effectiveness of the equipment's
protective measures against lightning-induced surges, switching transients, and other
overvoltage events. Failure to provide adequate surge protection, grounding, bonding, and
protective earthing may result in equipment damage and may compromise the safety
protection provided by the installation.

REDUCE THE RISK OF FIRE

To reduce the risk of fire, use only telecommunication line cords with a cable diameter of
AWG 26 or larger. Regarding power cable dimensions, see chapter Interface Specifications.
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A RADIO PRODUCTS

Observe the usage limitations of radio products at filling stations, in chemical plants, in systems
with explosives or potentially explosive locations.

The product may not be used in airplanes. Exercise particular caution near personal medical
aids, such as pacemakers and hearing aids. Never perform work on the antenna system during
a thunderstorm.

To fulfill human safety, a minimum separation distance of 20 cm or more should be maintained
between the antenna of the product and personnel during operation.

A ELECTROSTATIC DISCHARGE (ESD)

Prevent electrostatic discharge damage to internal electronic parts by discharging your body to
a grounding point (e.g. use a wrist strap).

0 HOT SURFACE

Be aware that the surface of this product may become hot. When it is operated at high
temperatures, the external surface may exceed Touch Temperature Limit according to the
product's relevant electrical safety standard.

& CABLE TEMPERATURE RATING FOR FIELD TERMINAL
WIRES

There may be a requirement on the minimum temperature rating of the cable to be connected
to the field wiring terminals, refer to the user guide for detailed information.

3.4. Connecting Cables

Connect one end of the Ethernet cable into port A and the other end to your PC or switch.

3.5. Connecting The Antenna

If only connecting one LTE antenna to a 4G or 5G Redcap model, screw the antenna into the MAIN SMA
connector. If you are using more than one LTE antenna, screw the main antenna into the MAIN SMA connector
and the secondary antenna into the WAN-AUX SMA connector.

Be careful to select an antenna that ensures the equipment complies with local regulatory requirements.

In North America, Westermo has indicated to PTCRB the following set of antennas for use with this equipment:

Article Number Model
160-00148 2] 2J7724Ma - Cellular/LTE MIMO Magnetic Mount with two 3m LL100 leads, SMA Male
160-00184 2) 2J2183K-BO7H-300LL195-CI1GST - Cellular/LTE wall mount antenna with a 3m LL195 lead, SMA Male

Table 2. List of antennas for use with this equipment in North America, as indicated to PTCRB

To comply with the requirements of PTCRB in North America:
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1. Itis recommended to select an antenna from the list above.
2. Should a user select their own antenna, Westermo strongly recommends that it be mounted with at least
20cm of cable.

3. Where a user selects a directly mounted antenna, it must comply with the OTA requirements of the
PTCRB.

3.6. Inserting SIM Cards

On the rear side of the router there are two SIM slots. To access the SIM cards, first remove the SIM cover
using a suitable screwdriver (not supplied). Only the proper driver can drive a specific head size without risk of
damaging the driver or screw.

The product datasheet indicates the correct size of SIM card to use. A Mini-SIM card (2FF) is of size 25mm

x 15mm x 0.76mm. Do not use a card larger than or smaller than that specified in the product datasheet or
you may cause damage to the unit. Using the correct SIM card size helps avoid issues such as incompatibility or
improper insertion that can lead to device malfunction.

3.6.1. Inserting SIM 1 Card

Ensure the router is powered off.

* Hold the SIM 1 card with the chip side facing down and the cut corner facing away from you, to the left.
* Gently push the SIM card into the upper SIM slot 1 until it clicks in.

3.6.2. Inserting SIM 2 Card

* If you are using a second SIM, hold the SIM 2 card with the chip side facing up and the cut corner front right
facing away from you.
* Gently push the SIM card into the lower SIM slot 2 until it clicks in.

Screw the SIM cover back on with the screwdriver.

3.7. Powering Up

Plug the power cable first into the device and then to a suitable power source. The router takes less than a
minute to boot up. During this time, the power LED flashes.

Other LEDs display different diagnostic patterns during boot up. Booting is complete when the power LED stops
flashing and stays on steady.
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4. Hardware Specification

4.1. Hardware Overview
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Figure 1. Location of interface ports and LEDs, illustrated by a Merlin-4407-T4-S2-LV model

| N owen  te vwewies |

1 WAN primary SMA connector 2 WAN auxiliary SMA connector
3 Reset button 4 Ethernet RJ45 ports

5 Power connection 6 Serial ports / Digital input

7 USB-C Console port 8 Power and configuration LEDs
9 SIM LEDs 10 WAN signal strength

11 GPS SMA connector

4.2. Dimensions

Dimensions are stated in millimetres and are regardless of model.
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5«\ e
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102

Ny

Figure 2. Dimensional drawing
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4.3. Compliance Information

4.3.1. Agency Approvals And Standards Compliance

EMC * EN/IEC 61000-6-2, Immunity industrial environments

* EN/IEC 61000-6-4, Emission industrial environments

* EN 50121-4, Railway signalling and telecommunications apparatus

* |EC 61850-3, Communication networks and systems for power utility automation — Part 3: General
requirements

Safety * EN 62368-1, Safety Communication Technology
North American * UL 62368-1
standards/approvals » FCC, PTCRB, AT&T, T-Mobile. Pending: Verizon

Table 3. Agency approvals and standards compliance

4.4. Specifications

4.4.1. Interface Specifications

Operating voltage 9.6 to 60 VDC
Rated current 325 mA at 12 VDC
103 mA at 48 VDC
Rated frequency DC
Inrush current 274 x 103 A%s at 12 VDC

Polarity

Reverse polarity protected

Redundant power input

No

Isolation

All other ports

Connector

Push-in spring connectors

Conductor cross section

0.2-2.5 mm? (AWG 24-12)

Stripping length cable

7 mm

Tightening torque, screw flange

0.3 Nm

Shielded cable

Not required

Electrical specification

|EEE std 802.3

Data rate

10 Mbit/s, 100 Mbit/s, manual or auto

Duplex

Full or half, manual or auto

Transmission range

Up to 150 m with CAT5e cable or better

Isolation All other ports

Connection RJ-45, auto MDI/MDI-X

Cabling Shielded CAT5e or better is recommended
Number of ports 4

Mode of operation

Dry contact only

Connection

RJ-45 shielded cable
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Electrical specification

Configurable for EIA RS-232 or EIA RS-422/485

Data rate RS-232: 50 bit/s - 1 Mbit/s
RS-485: 50 bit/s - 12 Mbit/s
Data format 7 or 8 data bits, odd, even or none parity, 1 or 2 stop bits (2 stop bits only when no parity is

set)

Transmission range

RS-232: 15 m/49 ft

RS-485: Up to 1200 m/0.74 mi, depending on data rate and cable type

Connection

RJ-45 according to EIA-561

RJ-45 shielded cable

Electrical specification

USB 2.0 host interface

Data rate 1152 kbit/s

Circuit type SELV

Data format 8 data bits, no parity, 1 stop bit, no flow control
Connection USB receptacle connector type C
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4.4.2. Type Tests And Environmental Conditions

other ports

ESD EN 61000-4-2 Enclosure Contact: £6 kV
Air: £8 kV
Fast transients EN 61000-4-4 Power port + 4 kV, direct coupling
Ethernet ports + 4 kV, capacitive coupling clamp
Earth
Serial ports
Surge EN 61000-4-5 Power port L-E+£2kV,12Q,9 WF, 1.2/50 s
L-E:+£2kV,42 Q, 0.5 yF, 1.2/50 ps
L-L+£1kV,2Q,18 WuF, 1.2/50 ps
L-L:+1kV, 42 Q, 05 WF 1.2/50 ps
Ethernet ports L-E: + 2 kV, 2 Q, direct on shield, 1.2/50 ps
RS-232 LE+2kV,2Q,05 pF
RS-422/485 L-E£2kV,42Q,05 pF
Power frequency magnetic | EN 61000-4-8 Enclosure 100 A/m; 50 Hz
field
Radiated RF immunity EN 61000-4-3 Enclosure 20 V/m at 800 MHz to 1 GHz
10 V/m at 80 MHz to 3 GHz
5V/mat 27 GHz to 6 GHz
1 kHz sine, 80% AM
Conducted RF immunity EN 61000-4-6 Power port 10V, 80% AM, 1 kHz; 0.15 MHz to 80 MHz
Ethernet
Serial ports
Earth
Radiated RF emission EN 55032, EN Enclosure 30 MHz to 12 GHz
61000-6-4
Conducted RF emission EN 55032, EN Power port 150 kHz to 30 MHz
61000-6-4 Ethernet 150 kHz to 30 MHz
Dielectric strength UL 62368-1 Power port to all 1.0 kvDC, 1 min

UL 62368-1 IEEE
802.3

Ethernet TX to all
other ports

1.5 kVrms, 50 Hz, 1 min

Table 4. EMC and electrical conditions

Temperatures EN 60068-2-1 Operational -40 to +70°C (-40 to +158°F)*
EN 60068-2-2

Humidity EN 60068-2-30 Operational 5-95 % relative humidity

MTBF Telcordia Ground benign, 25°C | 1,600,000 hours

Enclosure EN 62368-1 Aluminium Fire enclosure

Weight 05 kg

Cooling Convection

2Refer to "Safety Information" chapter regarding touch temperature

Table 5. Environmental and mechanical conditions
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4.5. Connector Information

4.5.1. Power Input

Illustration Position Product marking Direction Description
1 DC+ Input Supply voltage
2 DC- Input Supply voltage
2
DC INPUT
Table 6. Power input
The positive input is marked with a plus sign, "+". The negative input is marked with a minus sign, "-". Connect

the voltage to the + pin and the return to the - pin on the power input.

0 NOTICE - POWER SUPPLY

Where an AC/DC-adapter has not been supplied, a power supply of no greater than 100 W
should be used, with a current limit of 1 Amp.

The product can be supplied with power from a source that complies with PS2/LPS according
to UL/IEC 62368-1 or with LPS according to UL/IEC 60950-1, the latest edition or equivalent.
Such a power supply shall not exceed 100VV after 5 seconds.

4.5.2. Serial Ports
A pair of asynchronous serial ports may be present on the router.

SERIAL

Figure 3. Serial ports

Serial port 1 is software-configurable to operate either in serial RS-232 mode or to act as a dry contact digital
input.

Serial port 2 is configurable to operate in either RS-232 or RS-485 mode.

The pin numbering of the serial port connector, when viewed from the front of the unit, is shown below.

1 8

Figure 4. Pin numbering of serial port

RS-232 Ports

When you configure a RJ45 serial port to operate as an RS-232 interface, it supports the following signals:
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* Transmit Data
* Receive Data
« CTS

* RTS

* DSR

« DTR

Note: DCD is tied to DSR.

The pin numbering of the RJ45 socket, when viewed from the front of the unit, is as shown below. The RS-232
interface is wired as a DCE.

T 8 1 DSR Out Data Set Ready
W 2 DCD Out Data Carrier Detect
3 DTR In Data Terminal Ready
4 SG - Signal Ground, not chassis ground
5 RD Out Receive Data
6 ™D In Transmit Data
7 CTS Out Clear To Send
8 RTS In Request To Send

Table 7. RS-232 connection

Digital Input

When you configure the port to operate as a digital input, it operates as a dry contact only.

The pin numbering of the RJ45 socket, when viewed from the front of the unit, is as shown below.

T 8 2 +ve Out Input
W 3 -ve In Input. Default value is zero when nothing is fitted to port
4 Ground - Signal Ground, not chassis ground

Table 8. Digital input port

RS-485 Ports

When you configure a serial port to operate as an RS-485 interface, it supports both two-wire (half-duplex) and
four-wire (full-duplex) modes. Configuration between two-wire and four-wire RS-485 modes is under software
control. The pin-numbering of the RJ45 connector in RS-485 mode, when viewed from the front of the unit, is
shown below.
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Illustration Pin no. Signal Direction | Description

Four-wire mode Two-wire mode

1 8 1

2 R- - In Four wire: Receive
3 T- T-/R- Out/In Four-wire: Transmit

Two-wire: Transmit/Receive

4

5 R+ In Four-wire: Receive

6 T+ T+/R+ Out/In Four-wire: Transmit
Two-wire: Transmit/Receive

5

8

Table 9. RS-485 port pinout

4.5.3. Console Port
The router has a USB console port with a type C connector. The router acts as a device.

4.5.4. Antennas With LTE 4G And GNSS
For routers with single radio LTE 4G and GNSS, they are:

* Two LTE antennas for the mobile radio - a MAIN and an AUXiliary
¢ Single antenna for GNSS/GPS

4.5.5. SFP Transceivers

This section applies only to products which support SFP transceivers.

Each SFP slot can hold one SFP transceiver. See "Transceiver User Guide" for transceiver handling instructions,
which also can be downloaded from the product support pages at www.westermo.com/support/product-
support.

In the event of contamination, the optical connectors in the SFP transceivers should only be cleaned by the use
of forced nitrogen and some kind of cleaning stick. Recommended cleaning fluids are methyl-, ethyl-, isopropyl-
or isobutyl alcohol, hexane or naphtha.

& HANDLING OF SFP TRANSCEIVERS
This information applies only to products equipped with SFP fibre ports.

SFP transceivers are supplied with plugs to avoid contamination inside the optical port. They
are very sensitive to dust and dirt. If the fibre optic cable is disconnected from the product, a
protective plug must be used on the transmitter/receiver. The protective plug must be kept on
during transportation. The fibre optic cable must be handled the same way.

4.5.6. Reset Button
Use the reset button to request a system reset. When pressing the reset button, all LEDs turn on
simultaneously. The length of time holding the reset button will determine its behaviour.
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0-3 seconds Solid on Normal reset to running config. No special LED activity.

3-15 seconds Flashing fast Releasing 3-15 seconds switches the router back to factory configuration. Note: this
will wipe the configurations, both config1 and config2.

15-20 seconds Solid on Releasing 15-20 seconds performs a normal reset to running config.

20-30 seconds

Flashing slowly

Releasing 20-30 seconds reboots the router to recovery mode. Only to be done in
case of emergency and under the guidance of Westermo support staff. Note: this may
wipe the configurations, both config! and config2.

> 30 seconds

Solid on

Releasing after 30 seconds performs a normal reset.

Table 10. Merlin series router reset behaviour

4.6. LED Indicators

The LED indicators described in this section are all single colour LEDs. When the router is powered on, the
power LED is green.

The possible LED

- Off
* Flashing slowly

* Flashing quickly
* On

states are:

Booting up The router takes less than a minute to boot up. During this time, the power LED
flashes.
Other LEDs display different diagnostic patterns during boot up. Booting is complete
when the power LED stops flashing and stays on steady.
Power On Power is present
Off No power. Boot loader does not exist.
Flashing Booting
CFG On The router is running a valid configuration file.
Flashing slowly The router is running in recovery mode (2.5 flashes/second)
Flashing quickly The router is running in factory configuration (5 flashes/second)
SIM On SIM selected and registered on the 3G/4G network
Off Not selected or SIM not inserted
Flashing SIM selected and not registered on the network
Cellular signal Both LEDs off Data link not connected or signal strength <=-113 dBm
strength LED Left LED on Data link connected and signal strength <=-89 dBm
Right LED off
Left LED off Data link connected and signal strength is between -89 to -69 dBm
Right LED on

Both LEDs on

Data link connected and signal strength >-69 dBm

Table 11. LED indicators
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4.7. Ethernet Port LED Behaviour

There are four Ethernet ports and each has a pair of LEDs: a LINK LED (green) and a SPEED LED (amber).
When looking at the port, the LED on the top is the LINK LED, and the SPEED LED is on the bottom.

| |
ETHERNET

Figure 5. Merlin Ethernet ports

LINK LED On Physical Ethernet link detected
Off No physical Ethernet link detected
(green)
Flashing | Data is being transmitted or received over the link
SPEED LED | On Link operating at 100 Mbps
(amber) Off Link operating at 10 Mbps

Table 12. Ethernet LED behaviour and descriptions
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5. Factory Configuration Extraction From SIM Card

Merlin Series routers have a feature to update the factory configuration from a SIM card. This allows you to
change the factory configuration of a router when installing the SIM.

1. Make sure the SIM card you are inserting has the required configuration written on it.

2. Ensure the router is powered off.

3. Insert the SIM card into SIM slot 1 following the instructions detailed in the Installation chapter.
4. Power up the router.

Depending on the model, the power LED and/or the configuration LED flash as usual.

The SIM LED starts flashing. This indicates the application responsible for LTE and configuration extraction
management is running. It also means the update of the configuration is happening.

When the update is finished, depending on the model, the power LED and/or the configuration LED blink
alternatively and very fast for 20 seconds.

NOTE
Factory configuration extraction is only supported on mobile modules that support phone
book operations.
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6. Accessing The Router

Access the router through the web interface or by using SSH. By default, Telnet is disabled.

Configuration Packages Used

dropbear | dropbear
system main
uhttpd main

cert

6.1. Accessing The Router Over Ethernet Using The Web

Interface

DHCP is disabled by default, so if you do not receive an IP address via DHCP, assign a static IP to the PC that
will be connected to the router.

PC IP address 192.168.100.100
Network mask | 255.255.255.0
Default gateway | 192.168.100.1

Assuming that the PC is connected to Port A on the router, in your internet browser, type in the default local IP
address 192.168.100.1, and press Enter. The Authorization page appears.

Authorization Required

Please enter your usemame and password.

Usermame root
Pazzword

Login Reset

The login page

The password may vary depending on the factory configuration the router has been shipped with. The default
settings are shown below. The username and password are case sensitive.

In the username field, type root. In the Password field, type admin.

Click Login. The Status page appears.

6.2. Accessing The Router Over Ethernet Using An SSH Client

You can also access the router over Ethernet, using Secure Shell (SSH) and optionally over Telnet.
To access CLI over Ethernet start an SSH client and connect to the router’s management

IP address, on port 22: 192.168.100.1/24.
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On the first connection, you may be asked to confirm that you trust the host.

PuTTY Security Alert

The server's host key is not cached in the registry. You
! have no guarantee that the server is the computer you

think it is.

The server's rsal key fingerprint is:

ssh-rsa 1040 e5:ee:21:F1:06:74:80:28: eb:bc:d(kdb: 33:2d:Fe: 51

If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting.

If you want to carry on connecting just once, without

adding the key to the cache, hit No.

if you do not trust this host, hit Cancel to abandon the

connechion.

Yes Mo Cancel

Confirming trust of the router's public key over SSH

SSH CLI logon screen

In the SSH CLI logon screen, enter the default username and password.

Username: root

Password: admin

SCP (Secure Copy Protocol)

As part of accessing the router over SSH, you can also use SCP protocol. Use the same user authentication
credentials as for SSH access. You can use SCP protocol to securely, manually transfer files from and to the

router’s SCP server.

No dedicated SPC client is supported; select the SCP client software of your own choice.

6.3. Accessing The Router Over Ethernet Using A Telnet Client
Telnet is disabled by default, when you enable Telnet, SSH is disabled.
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To enable Telnet, enter:

root@VA_router: ~# /etc/init.d/dropbear disable

root@VA_router: ~# reboot

To re-enable SSH, enter:

root@VA _router: ~# /etc/init.d/dropbear enable

root@VA_router: ~# reboot

NOTE

As SSH is enabled by default, initial connection to the router to enable Telnet must be
established over SSH.

6.4. Configuring The Password

Configuration packages used

Packages Sections

system main

To change your password, in the top menu click System -> Administration. The Administration page appears.

Router Password

Changes the administrator passward for accessing the device

Password

Confirmaticn

[The router password section

In the Router Password section, type your new password in the password field and then retype the password in
the confirmation field.

Scroll down the page and click Save & Apply.

NOTE

The username ‘root’ cannot be changed.

Web Field/UCIl/Package Option Description

Web: Password Defines the root password. The password is displayed encrypted
UCI: system.main.password via the CLI using the ‘hashpassword’ option.
Opt: password UCI: system.main.hashpassword

Opt: hashpassword

Merlin 4400 Management Guide 31



6.4.1. Configuring The Password Using UCI

The root password is displayed encrypted via the CLI using the hashpassword option.

root@VA_router:~# uci show system
system.main=system
system.main.hostname=VA_router

system.main.hashpassword=$1$RX/x8A/$USkLCMpi9dcahRhOl7eZV1

If you are changing the password using UCI, enter the new password in plain text using the password option.

root@VA_router:~# uci system.main.password=newpassword

root@VA_router:~# uci commit

The new password will take effect after a reboot and will now be displayed in encrypted format via the
hashpassword option.

6.4.2. Configuring The Password Using Package Options
The root password is displayed encrypted via the CLI using the hashpassword option.

root@VA_router:~# uci export system
package system
config system 'main’

option hostname 'VA_router'

option hashpassword '$1$wWRYYi|Oz$EeHN.GQcxXhRgNPVbgxVw

If you are changing the password using UCI, enter the new password in plain text using the password option.

package system

config system 'main’

option hostname 'VA_router’

option hashpassword '$1$wRYYi|Oz$EeHN.GQcxXhRgNPVbgxVw

option password ‘newpassword’

The new password will take effect after reboot and will now be displayed in encrypted format via the
hashpassword option.

6.5. Accessing The Device Using RADIUS Authentication

You can configure RADIUS authentication to access the router over SSH, web or local console interface.
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package system
config system 'main’

option hostname 'VirtualAccess

option timezone 'UTC'

config pam_auth

option enabled 'yes'

option pamservice 'login’
option pammodule "auth’
option pamcontrol 'sufficient’
option type 'radius’

option servers '192.168.0.1:3333|test|20 192.168.2.5|secret|10'

config pam_auth

option enabled 'yes'

option pamservice 'sshd'

option pammodule ‘auth’

option pamcontrol 'sufficient’ ...it checks package management_users
option type 'radius’

option servers '192.168.0.1:3333]test|20 192.168.2.5|secret|10'

config 'pam_auth'

option enabled 'yes'

option pamservice 'luci"
option pammodule ‘auth’
option pamcontrol 'sufficient'
option type 'radius'

servers 192.168.0.1:3333]test|20 192.168.2.5|secret|10'
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UCI/Package Option Description

UCl: system.@pam_auth[0].enabled=yes Enables and disables RADIUS configuration sections.

Opt: enabled Yes: | enables the following RADIUS configuration section

No: | disables the following RADIUS configuration section

UCI: system.@pam_auth[0].pamservice Selects the method which users should be authenticated by.

Opt: pamservice login: | User connecting over console cable

sshd: | User connecting over SSH

luci: User connecting over web

UCl: system.@pam_auth[0].pamcontrol Specifies authentication behaviour after authentication fails or connection to

RADIUS server is broken.
Opt: pamcontrol

Sufficient First authenticates against remote RADIUS if password
authentication fails then it tries the local database (user
defined in package management_users).

Required: If either authentication fails of the RADIUS server is not
reachable then the user is not allowed to access the
router.

[success=done Local database is only checked if the RADIUS server is not

new_authtok_reqd=done reachable.

authinfo_unavail=ignore

default=die]:

Uct: Enables user authentication.

system.@pam_auth[0].pammodule.auth

Opt: pammodule

UCI: system.@pam_auth[0].type.radius Specifies the authentication method.

Opt: type

UCI: system.@pam_auth[0].servers Specifies the RADIUS server along with port number, password and timeout in
seconds.

Opt: servers
Port and timeout are optional. The default port for RADIUS is 1812; default
timeout is 10 seconds.

Multiple servers are entered using a space separator. Syntax:
<server ip address>[:<port>]|<secret>[|timeout]
Examples:

option servers "192.168.0.1test’

option servers *192.168.0.1|test 192.168.2.5:1234|secret|10'

UCI: system.@pam_auth[1].args=service=ppp Additional arguments to pass to TACACS server.
Opt: args

Information table for RADIUS authentication

6.6. Accessing The Device Using TACACS+ Authentication

You can configure TACACS+ authentication to access the router over SSH, web or local console interface.
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package system
config system 'main’

option hostname 'VirtualAccess

option timezone 'UTC'

config pam_auth

option enabled 'yes'

option pamservice 'sshd'
option pammodule "auth’
option pamcontrol 'sufficient’

option type 'tacplus'

option servers '192.168.0.1:49]secret'

config pam_auth

option enabled 'yes'

option pamservice 'sshd'
option pammodule ‘account'
option pamcontrol 'sufficient'

option type 'tacplus'

option servers '192.168.0.1:49]secret'

config 'pam_auth'

option enabled 'yes'

option pamservice 'sshd"
option pammodule 'session’
option pamcontrol 'sufficient'
option type 'tacplus'

servers '192.168.0.1:49|secret’

option args 'service=ppp'

config pam_auth

option enabled 'yes#

option pamservice 'luci'
option pammodule ‘auth’
option pammodule 'sufficient'

option type 'tacplus'

option servers '192.168.0.1:49]secret

option args 'service=ppp'
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config pam_auth

option enabled 'yes'

option pamservice 'luci'

option pammodule 'session’

option pamcontrol 'sufficient'

option type 'tacplus'

option servers '"192.168.0.1:49]secret’

option args 'service=ppp'

config pam_auth

option enabled 'yes'

option pamservice 'login'

option pammodule ‘account'

option pamcontrol 'sufficient'

option type 'tacplus'

option servers '"192.168.0.1:49|secret’

option args 'service=ppp'

config pam_auth

option enabled 'yes'

option pamservice 'login’

option pammodule 'session’

option pamcontrol 'sufficient'

option type 'tacplus'

option servers '192.168.0.1:49]secret'

option args 'service=ppp'
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UCI/Package Option

Description

UCl: system.@pam_auth[0].enabled=yes

Opt: enabled

Enables and disables TACACS configuration sections.

Yes: | enables the following TACACS configuration section

No: | disables the following TACACS configuration section

UCI: system.@pam_auth[0].pamservice

Opt: pamservice

Selects the method which users should be authenticated by.

login: | User connecting over console cable

sshd: | User connecting over SSH

luci: User connecting over web

UCl: system.@pam_auth[0].pamcontrol

Opt: pamcontrol

Specifies authentication behaviour after authentication fails or connection to
TACACS server is broken.

Sufficient First authenticates against remote TACACS if password
authentication fails then it tries the local database (user
defined in package management_users).

Required: If either authentication fails of the TACACS server is not
reachable then the user is not allowed to access the
router.

[success=done Local database is only checked if the TACACS server is

new_authtok_reqd=done not reachable.

authinfo_unavail=ignore

default=die]:

ucl:
system.@pam_auth[0].pammodule.auth

Opt: pammodule

Enables user authentication.

UCI: system.@pam_auth[0].type.radius

Opt: type

Specifies the authentication method.

UCl: system.@pam_auth[0].servers

Opt: servers

Specifies the TACACS server along with port number, password and timeout in
seconds.

Port and timeout are optional. The default port for TACACS is 49.
Multiple servers are entered using a space separator. Syntax:
<server ip address>[:<port>]|<secret>

Examples:

option servers 192.168.0.1test’

option servers “192.168.0.1test 192.168.2.5:1234|secret|10’

UCI: system.@pam_auth[1].args=service=ppp

Opt: args

Additional arguments to pass to TACACS server.

6.7. SSH

SSH allows you to access remote machines over text-based shell sessions. SSH uses public key cryptography to
create a secure connection. These connections allow you to issue commands remotely via a command line.

The router uses a package called Dropbear to configure the SSH server on the box. You can configure Dropbear
using the web interface or through an SSH connection by editing the file stored on: /etc/config_name/dropbear.

Configuration packages used

Package | Sections

dropbear | dropbear
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SSH access using the web interface
In the top menu, click System -> Administration. The Administration page appears.

Scroll down to the SSH Access section.

SSH Acces

Dropbear offers S5H network shefl access and an integrated SCP senver

Dropbear Instance

Interface
L
o Liste e Qe erface e a
F a2 & Spe B L o
Password %] ¥ SSH password authentica
Buthentication
A oot lag 2 A . ¢ 3
Gl ewa ] emole hosts ect o local SSH arded p
3 1300 HJ 0 1 11 el al A
-
Maoarmum login W S5H conneciion 15 dropped once s il is reached

[The SSH access section
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Web: Interface Listens only on the selected interface. If you check unspecified, it listens on all

interfaces. All configured interfaces will be displayed via the web GUI.
UCI: dropbear@dropbear{0].Interface

Opt: Interface (unspecified) | Listend on all interfaces.
Range Configured interface names.
Web: Port Specifies the listening port of the Dropbear instance.
UCI: dropbear@dropbear{0].Port » Disabled
Opt: port Range | 0-65535
Web: Password authentication If enabled, allows SSH password authentication.
UCI: dropbear@dropbear{0].PasswordAuth 0 | Disabled
Opt: PasswordAuth 1| Enabled
Web: Allow root logins with password Allows the root user to login with password.
UCI: dropbear@dropbear{0].RootPasswordAuth 0 | Disabled
Opt: RootPasswordAuth 1 | Enabled
Web: Gateway ports Allows remote hosts to connect to local SSH forwarded ports.
UCI: dropbear@dropbear{0].GatewayPorts 0 | Disabled
Opt: GatewayPorts 1| Enabled
Web: Idle Session Timeout Defines the idle period where the remote session will be closed after the

allocated number of seconds of inactivity.
UCI: dropbear@dropbear{0].Idle Timeout

30 30 ds.
Opt: IdleTimeout | Foseconds |
Range
Web: n/a Defines a banner file to be displayed during login.
UCI: dropbear@dropbear{0]. BannerFile Jetc/banner
Opt: BannerFile Range
Web: Maximum login attempts Specifies maximum login failures before session terminates.
UCI: dropbear@dropbear{0].MaxLoginAttempts 10
Opt: MaxLoginAttempts O-infinite
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6.8. Package Dropbear Using UCI

root@VA_router:~# uci show dropbear
dropbear@dropbear{0]=dropbear
dropbear@dropbear{0].PasswordAuth=on
dropbear@dropbear{0].RootPasswordAuth=on
dropbear@dropbear{0].GatewayPorts=0
dropbear@dropbear{0].|dleTimeout=30
dropbear@dropbear[0].Port=22

dropbear@dropbear{0].MaxLoginAttempts=3

Package dropbear using package options
root@VA_router:~# uci export dropbear
package dropbear

config dropbear’

option PasswordAuth 'on'

option RootPasswordAuth ‘on'

option Port 22"

option GatewayPorts ‘0’

option IdleTimeout ‘30’

option MaxLoginAttempts '3'

6.9. Certs And Private Keys

Certificates are used to prove ownership of a public key. They contain information about the key, its owner’s ID,
and the digital signature of an individual that has verified the content of the certificate.

In asymmetric cryptography, public keys are announced to the public, and a different private key is kept by the
receiver. The public key is used to encrypt the message and the private key is used to decrypt it.

To access certs and private keys, in the top menu, click System -> Administration. The Administration page
appears. Scroll down to the Certs & Private Keys section.
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Certificates & Private Keys

Catificates and private keys used for various senices could be uploaded here

[Psac Cestificates and

Choose file | Mo B chosen ]

Keys

cacerts ([
ocspeets (1
aacerts {4
acerts
s |
[T

OpenWPN Centificates
and Keys

Choosa file | Mo fle chosen aQ

WA Certificates and

Choose file | Mo fle chasen @

Keys  Uidoeda " h

be deleded when new ames uploaded. Open'VPN

The certificates and private keys section

This section allows you to upload any certificates and keys that you may have stored. There is support for IPSec,

OpenVPN and VA certificates and keys.

If you have generated your own SSH public keys, you can input them in the SSH Keys section, for SSH public key

authentication.

SSH-Keys

Here you can paste public 55H-Keys (one per ling) for S5H public-key authentication

[The SSH-keys box

6.10. Configuring A Router’s Web Server

The router’s web server is configured in package uhttpd. This file defines the behaviour of the server and default

values for certificates generated for SSL operation. uhttpd supports multiple instances, that is, multiple listen
ports, each with its own document root and other features, as well as cgi and lua. There are two sections

defined:
Main: this uUHTTPd section contains general server settings.
Cert: this section defines the default values for SSL certificates.

Configuration Packages Used

Package Sections

uhttpd main

cert
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To configure the router's HTTPS server parameters, in the top menu, select Services -> HTTP Server. The
HTTP Server page has two sections:

Main Settings Server Configurations

Certificate Settings | SSL certifications

6.10.1. Main Settings

HTTP Server

Confguralion of the Hilp Sarver used for managemant of The device

Main Settings

Basic configuration of the HHp Server

Listen Address and  0.0.0.0:80 |
Poll @ Speaties the porfs and sddresses fo bsfen on for plain HTTP access. i only @ port number is given, the server will attempl fo serve bath IPvd and IPVE requests
Usa 0.0 0.0080 to biid af pont 80 anly o IPvd mterfaces or [ ] 80 to sarve oaly [PvE

Secure Listen 0,000,443 e |
kb et Pk @ Specifies the porls and sadresses (o kelen on for encrypled HTTPS accass

Hommie path s @ Defines ihe server document ool
Corl file  felciuhiipd o g2 @ PEM conificale used fo serve HTTPS conneclions
Kayfile  felciuhtipd key =] & PEM private koy used fo serve HTTPS conmechions
CGI predn icgi-ban & Defnes the prefi for CGI sciple, relalve o the docoment rool. CGI Suppait i3 dVesbied [f this 00000 IS MHESing
Seriph imaoul (5) 60 B Mamaum widd bme for CGF of Lua requess in seconds Requesied axecutidies ane lrmimmlid if no oulpd was genaraled
unfit ihe tmeout expired
Nabwork tmeout {s) 30 & Maximimn vl lime fov network acinaty. Requesied axecutablos are lerminated amd connechion is shid dovwn # no nelwork

aciivly occwod for he spociied number of seconds
ic1918 filtler |4

TLS profocol wersion 1.0 = | @ M supported TLS version. versions below thiz will nof be supparted by the hifps sarver

HTTP server main settings

Web: Listen Address and Port Specifies the ports and addresses to listen on for plain HT TP access. If only a port
number is given, the server will attempt to serve both IPv4 and IPv6 requests.
UCI: uhttpd.main.listen_http
0.0.0.0:80 | Bind at port 80 only on IPv4 interfaces.
Opt: list listen_http P /
[:1:80 Bind at port 80 only on IPv6 interfaces.
Range IP address and/or port
Web: Secure Listen Address and Port UCI: Specifies the ports and address to listen on for encrypted HTTPS access. The
uhttpd.main.listen_https format is the same as listen_http.
Opt: list listen_https 0.0.0.0:443 | Bind at port 443 only.
[:]443
Range IP address and/or port.
Web: Home path UCI: uhttpd.main.home Opt: Defines the server document root
home
Iwww
Range
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Web: Cert file

UCI: uhttpd.main.cert Opt: cert

ASN.1/DER certificate used to serve HTTPS connections. If no listen_https
options are given the key options are ignored.

/etc/uhttpd.crt

Range

Web: Key file

UCI: uhttpd.main.key Opt: key

ASN.1/DER private key used to serve HTTPS connections. If no listen_https
options are given the key options are ignored.

/etc/uhttpd.key

Range

Web: CGl profile
UCI: uhttpd.main.cgi_prefix

Opt: cgi_prefix

Defines the prefix for CGl scripts, relative to the document root. CGl
support is disabled if this option is missing.

/cgi-bin

Range

Web: N/A
UCI: uhttpd.main.lua_prefix

Opt: lua_prefix

Defines the prefix for dispatching requests to the embedded lua interpreter,
relative to the document root. Lua support is disabled if this option is missing.

/luci

Range

Web: N/A
UCI: uhttpd.main.lua_handler

Opt: lua_handler

Specifies the lua handler script used to initialise the lua runtime on server
start.

Jusr/lib/lua/luci/sgi/uhttpd.lua

Range

Web: Script timeout
UCI: uhttpd.main.script_timeout

Opt: script_timeout

Sets the maximum wait time for CGl or lua requests in seconds.

Requested executables are terminated if no output was generated.

60

Range

Web: Network timeout

UCI: uhttpd.main.network_timeout Opt:
network_timeout

Maximum wait time for network activity. Requested executables are
terminated and the connection is shut down if no network activity occured
for the specified number of seconds.

30

Range

Web: rfc 1918 filter
UCI: uhttpd.main.rfc1918_filtter

Opt: rfc1918_filter

Enables option to reject requests from RFC1918 IPs to public server IPs
(DNS rebinding counter measure).

0 | Disabled
1 | Enabled

Web: TLS protocol version UCI:
uhttpd.main.tls_version Opt: tls_version

Defines the minimum supported TLS version for the https server.

1.0
11
12

Web: N/A

UCI: uhttpd.main.realm Opt: realm

Defines basic authentication realm when prompting the client for credentials
(HTTP 400).

OpdenWrt

Range
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Web: N/A Config file in Busybox httpd format for additional settings. Currently only used to

specify basic auth areas.
UCI: uhttpd.main.config

[etc/http.conf
Opt: config il
Range
Web: N/A Index file to use for directories, for example, add index.php when using php.
UCI: uhttpd.main.index_page
Opt: index_page
Web: N/A Virtual URL of file of CGl script to handle 404 requests. Must

UCI: httpd.main.error_page Opt: error_page | begin with /' (forward slash).

Web: N/A Does not follow symbolic links if enabled.

UCI: uhttpd.main.no_symlinks 0 | Disabled

Opt: no_symlinks 1| Enabled

Web: N/A Does not generate directory listings if enabled.

UCI: uhttpd.main.no_dirlists Opt: no_symlinks | | o | Disabled

1 | Enabled

HTTP Server Using Command Line

Multiple sections of the type uhttpd may exist. The init script will launch one webserver instance per section.

A standard uhttpd configuration is shown below.

HTTPs Server Certificate Settings

To configure HTTPs server certificate settings, in the top menu, select Services -> HTTP Server. Scroll down
to the Certificate Settings section.

Cenificate Settings

HTTP server certificate settings
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Web: Days Validity time of the generated certificates in days.

UCI: uhttpd.px5g.days 730

Opt: days Range

Web: Bits Size of the generated RSA key in bits.

UCI: uhttpd.px5g.bits 1024

Opt: bits Range

Web: Country ISO code of the certificate issuer.

UCI: uhttpd.px5g.country

Opt: country

Web: State State of the certificate issuer.

UCI: uhttpd.px5Sg.state

Opt: state

Web: Location Location or city of the certificate user.

UCI: uhttpd.px5g.location

Opt: location

Web: Commonname Common name covered by the certificate. For the purposes of secure activation, this must be
set to the serial number (EthO MAC address) of the device.

UCI: uhttpd.commonname

Opt: commonname

HTTP Server Using UCI

root@VA_router:~# uci show uhttpd
uhttpd.main=uhttpd
uhttpd.main.listen_http=0.0.0.0:80
uhttpd.main.listen_https=0.0.0.0:443
uhttpd.main.home=/www uhttpd.main.rfc1918_fitter=1
uhttpd.main.cert=/etc/uhttpd.crt
uhttpd.main.key=/etc/uhttpd.key
uhttpd.main.cgi_prefix=/cgi-bin
uhttpd.main.script_timeout=60
uhttpd.main.network_timeout=30
uhttpd.main.config=/etc/http.conf

uhttpd.main.tls_version=1.0

HTTP Server using Package Options
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root@VA_router:~# uci export uhttpd
config uhttpd 'main’

list listen_http '0.0.0.0:80"

list listen_https '0.0.0.0:443'
option home 'www'

option rfc1918_filter "1
option cert 'fetc/uhttpd.crt'
option key '/etc/uhttpd.key’
option cgi_prefix '/cgi-bin'
option script_timeout '60'
option network_timeout '30'

option config '/etc/http.conf'

option tls_version 1.0’

6.11. Basic Authentication (Httpd Conf)

For backward compatibility reasons, uhttpd uses the file /etc/httpd.conf to define authentication areas and the
associated usernames and passwords. This configuration file is not in UCI format.

Authentication realms are defined in the format prefix:username:password with one entry and a line
break.

Prefix is the URL part covered by the realm, for example, cgi-bin to request basic auth for any CGI program.
Username specifies the username a client has to login with.
Password defines the secret password required to authenticate.

The password can be either in plain text format, MD5 encoded or in the form $pPuser where the user refers
to an account in /etc/shadow or /etc/passwd.

If you use $p$... format, uhttpd will compare the client provided password against the one stored in the shadow
or passwd database.

6.12. Securing Uhttpd

By default, uhttpd binds to 0.0.0.0 which also includes the WAN port of your router. To bind uhttpd to the LAN
port only you have to change the listen_http and listen_https options to your LAN IP address.

To get your current LAN I[P address, enter:

uci get network.lan.ipaddr

Then modify the configuration appropriately:

46 Merlin 4400 Management Guide



uci set uhttpd.main.listen_http="192.168.1.1:80'

uci set uhttpd.main.listen_https='192.168.1.1:443"

config 'uhttpd' 'main’

list listen_http 192.168.1.1:80

list listen_https 192.168.1.1:443

6.13. Displaying Custom Information Via Login Screen

The login screen, by default, shows the hostname of the router in addition to the username and password
prompt. However, the router can be configured to show some other basic information if required using a UDS
script.

Note: this can only be configured via the command line.

Configuration Packages Used

Package Sections

luci main

uds script

Configuring Login Screen Customer Information

The luci package option login_page_info_template is configured with the path to a UDS script that would render
the required information on the right side of the login page.

The following example shows how to display serial number and mobile signal strength.

NOTE

This can only be configured via the command line.

e

Authorization Required

Pliase erter your usemame and password

rereh =113 dBm

Example login screen displaying serial and signal strength

Login Screen Customer Information using UCI
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root@VA_router:~# uci show luci

luci.main=core
luci.main.login_page_info_template=/tmp/uds/sysauth_template
root@VA_router:~# uci show uds
uds.sysauth_template=script

uds.sysauth_template.enabled=1
uds.sysauth_template.exec_type=none
uds.sysauth_template.fnrame=sysauth_template.htm
uds.sysauth_template.type=none

uds.sysauth_template.text=Serial: <=pcdata(luci.version.serial)%><br><% local sig =luci.dispatcher.uci.cursor_state():get("mobile",
"3g 11"

"sig_dbm") or -113 sig = tonumber(sig) local hue = (sig + 113) * 2 local hue = math.min(math.max(hue, 0), 120) > Signal strength:
<h3 style="color:hsl(<%=hue%>, 90%, 50%);display:inline;"><%=sig%</h>dBm
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7. Router File Structure

This section describes the file structure and location of essential directories and files on the router.

Throughout this document, we use information tables to show the different ways to configure the router using
the router’s web interface and command line interface (CLI).

When showing examples of the command line interface we use the host name ‘VA_router’ to indicate the
system prompt. For example, the table below displays what the user should see when entering the command to
show the current configuration in use on the router:

‘ root@VA_router:~# va_config:sh ‘

71.1. System Information

General information about software and configuration used by the router is displayed on the Status page. To
view the running configuration file status on the web interface, in the top menu, select Status -> Overview.
This page also appears immediately after you have logged in.

Example of the status page

System information is also available from the CLI if you enter the following command:

root@VA_router:~# va_vars.sh

The example below shows the output from the above command.

VA_SERIAL: OOEOC8121215
VA_MODEL: GWO0000
VA_ACTIVEIMAGE: image2
VA_ACTIVECONFIG: config1
VA_IMAGE1VER: VIE-16.00.44

VA_IMAGE2VER: VIE-16.00.44

1.2. Identify Your Software Version

To check which software version your router is running, in the top menu, browse to: Status - > Overview.
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Status

Syslem

[The status page showing software version

In the Firmware Version row, the first two digits of the firmware version identify the hardware platform, for
example LIS-15; while the remaining digits: .00.72.002, show the software version.

7.3. Image Files

The system allows for two firmware image files:

* image1, and
* image2

Two firmware images are supported to enable the system to rollback to a previous firmware version if the
upgrade of one image fails.

The image names (image1, image2) themselves are symbols that point to different partitions in the overall file
system. A special image name “altimage” exists which always points to the image that is not running.

The firmware upgrade system always downloads firmware to “altimage”.

71.4. Directory Locations For UCI Configuration Files

Router configurations files are stored in folders on:

» [etc/factconf,
* /etc/configl, and
* /etc/config2

Multiple configuration files exist in each folder. Each configuration file contains configuration parameters for
different areas of functionality in the system.

A symbolic link exists at /etc/config, which always points to one of factconf, config1 or config2 is the active
configuration file.

Files that appear to be in /etc/config are actually in /etc/factconf|config!|config2 depending on which
configuration is active.

If /etc/config is missing on start-up, for example on first boot, the links and directories are created with
configuration files copied from /rom/etc/config/.

At any given time, only one of the configurations is the active configuration. The UCI system tool (Unified
Configuration Interface) only acts upon the currently active configuration.
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1.5. Viewing And Changing Current Configuration

To show the configuration currently running, enter:

‘ root@VA_router:~# va_config:sh ‘

To show the configuration to run after the next reboot, enter:

‘ root@VA_router:~# va_config.sh next ‘

To set the configuration to run after the next reboot, enter:

‘ root@VA_router:~# va_config:sh -s [factconflconfigl|config2|altconfig]

1.6. Configuration File Syntax

The configuration files consist of sections — or packages - that contain one or more config statements. These
optional statements define actual values.

Below is an example of a simple configuration file.

package 'example’

config 'example' 'test'
option 'string' 'some value'
option 'boolean' 1"

list 'collection' 'first item'

list 'collection' 'second item'

The config 'example’ 'test' statement defines the start of a section with the type example and the name test.

Command Target Description

export [<config>] Exports the configuration in a machine readable format. It is used
internally to evaluate configuration files as shell scripts.

import [<config>] Imports configuration files in UCI syntax.

add <config> <section-type> Adds an anonymous section of type-section type to the given
configuration.

add_list <config>.<section>.<option>=<string> | Adds the given string to an existing list option.

show [<config>[.<section>[.<option>]]] Shows the given option, section or configuration in compressed notation.

get <config>.<section>[.<option>] Gets the value of the given option or the type of the given section.

Set <config>.<section>[.<option>]=<value> | Sets the value of the given option, or adds a new section with the type
set to the given value.

delete <config>[.<section[.<option>]] Deletes the given section or option.

Managing Sets of Configuration Files using Directory Manipulation

Configurations can also be managed using directory manipulation. To remove the contents of the current folder,

enter:

root@VA_router:/etc/config # rm —f *
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WARNING

The above command makes irreversible changes

To remove the contents of a specific folder regardless of the current folder (config2), enter:

‘ root@VA_router:/ # rm —f /etc/config1/*

WARNING

The above command makes irreversible changes

To copy the contents of one folder into another (config2 into config1), enter:

‘ root@VA_router:/etc/config! # cp /etc/config2/* /etc/configl ‘

1.7. Exporting A Configuration File

A configuration file may be exported either through the UCI interface or through the web interface.

71.7.1. Exporting A Configuration File Using The Web Interface

The current running configuration file may be exported using the web interface.

In the top menu, select System -> Flash Operations. The Flash operations page appears.

Flash Operations

The flash operations page

In the Flash Operation section, click the configuration file in the Contents column to download it.

71.7.2. Exporting A Configuration File Using UCI

You can view any configuration file segment using UCI. To export the running configuration file, enter:

‘ root@VA_router:~# uci export

To export the factory configuration file, enter:

‘ root@VA_router:~# uci — /etc/factconf/ export
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To export config1 or config2 configuration file, enter:

root@VA_router:~# uci —c /etc/configl/ export

root@VA_router:~# uci — /etc/config2/ export

7.8. Importing A Configuration File

A configuration file may be imported either through the UCl interface or through the web interface.

7.8.1. Importing A Configuration File Using The Web Interface

You can import a configuration file to the alternate configuration segment using the web interface.

In the top menu, select System -> Flash Operations. The Flash operations page appears.

Flash Operations

Reboot using Active Configuration

[u

Factory Resst

The flash operations page

In the Operations column, click Upload new. Select the appropriate file.

Flash Operations
Imported uploaded file to config2

L otwodn Currwri s ationsd Siatm At Hborcst Cipesathenn

Y R pap— Fiaan rmags

Reboat using Active Configuration

Faclory Resst

[The flash operations succeed upload configuration page
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If you select ‘Flash image and do not reboot’, the router will only run this configuration if you click OK to return
to the Flash Operations page. There you can manually select Made Active (after reboot). Then click Reboot
Now in the ‘Reboot using Active Configuration’ section.

7.8.2. Importing A Configuration File Using UCI

You can import a configuration file to any file segment using UCI. To import to config1, enter:

root@VA_router:~# uci —c /etc/configl/ import

<paste in config file>

<CTRL-D>

NOTE

It is very important that the config file is in the correct format otherwise it will not import
correctly.
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8. Using The Command Line Interface

This chapter explains how to view the router log files and edit configuration files using a Command Line
Interface (CLI) and the Unified Configuration Interface (UCI) system. Some commands may vary between router
models.

8.1. Overview Of Some Common Commands

The router has an SSH server typically running on port 22.

The factconf default password for the root user is admin. To change the factconf default password, enter:

root@VA_router:/# uci set system.main.password="#####"

root@VA_router:/# uci commit system

To reboot the system, enter:

root@VA_router:/# reboot

The system provides a Unix-like command line. Common Unix commands are available such as Is, cd, cat, top,
grep, tail, head, more and less.

Typical pipe and redirect operators are also available, such as: >, >>, <, |

The system log can be viewed using any of the following commands:

root@VA_router:/# logread

root@VA_router:/# logread | tail

root@VA_router:/# logread —f

These commands will show the full log, end of the log (tail) and continuously (-f). Enter
Ctrl-C to stop the continuous output from logread -f.

To view and edit configuration files, the system uses the Unified Configuration Interface (UCI) which is described
further on in this chapter. This is the preferred method of editing configuration files. However, you can also view
and edit these files using some of the standard Unix tools.

For example, to view a text or configuration file in the system, enter:

root@VA_router:/# cat /etc/passwd

The command output information shows the following, or similar output.
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root:x:0:0:root:/root:/bin/ash
daemon:*:1:1:daemon:/var:/bin/false
ftp:*.55:55:ftp:/home/ftp:/bin/false
sftp*:56:56:sftp:/var:/usr/lib/sftp-server

network:*:101:101:network:/var:/bin/false

nobody:*:65534:65534:nobody:/var:/bin/false

To view files in the current folder, enter:

root@VA_router:/# |s
bin etc lib opt sbin usr

bkrepos home linuxrc proc sys var

dev init mnt root tmp www

For more details add the -l argument:

root@VA_router:/# |s -|

drwxrwxr-x 2 root root 642 Jul 16 2012 bin
drwxr-xr-x 5 root root 1020 Jul 4 01:27 dev
drwxrwxr-x 1 root root 0 Jul 3 18:41 etc
drwxr-xr-x 1 root root O Jul 9 2012 lib
drwxr-xr-x 2 root root 3 Jul 16 2012 mnt
drwxr-xr-x 7 root root O Jan 1 1970 overlay
dr-xr-xr-x 58 root root 0 Jan 1 1970 proc
drwxr-xr-x 16 root root 223 Jul 16 2012 rom
drwxr-xr-x 1 root root 0 Jul 3 22:53 root
drwxrwxr-x 2 root root 612 Jul 16 2012 sbin
drwxr-xr-x 11 root root 0 Jan 1 1970 sys
drwxrwxrwt 10 root root 300 Jul 4 01:27 tmp
drwxr-xr-x 1 root root O Jul 3 11:37 usr
Irwxrwxrwx 1 root root 4 Jul 16 2012 var -> /tmp

drwxr-xr-x 4 root root 67 Jul 16 2012 www

To change the current folder, enter cd followed by the desired path:

root@VA_router:/# cd /etc/configl

root@VA_router:/etc/config! #

NOTE

If the specified directory is actually a link to a directory, the real directory will be shown in the
prompt.
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To view scheduled jobs, enter:

root@VA_router:/# crontab —I

0 * * * * slaupload OOFF5FF92752 TFTP 1 172.16.250.100 69

To view currently running processes, enter:

root@VA_router:/# ps

PID Uid | Vmsize | stat Command

1 root | 356 S init

2 root | - DW [keventd]

3 root | - RWN | [ksofttirgd_CPUQ]

4 root | - SW [kswapd]

5 root | - SW [bdflush]

6 root | - SW [kupdated]

8 root | - SW [mtdblockd]

89 root | 344 S logger -s -p 6 -t

92 root | 356 S init

93 root | 348 S syslogd -C 16

94 root | 300 S klogd

424 | root | 320 S wifi up

549 root | 364 S httpd -p 80 -h /www -r VA_router
563 root | 336 S crond -c /etc/crontabs
6712 | root | 392 S /usr/sbin/dropbear

6824 | root | 588 S /usr/sbin/dropbear

7296 | root | 444 S -ash

374 | root | 344 R ps ax

375 root | 400 S /bin/sh /sbin/hotplug button
384 | root | 396 R /bin/sh /sbin/hotplug button
385 | root | - RW [keventd]

To search for a process, enter: pgrep -fl '<process name or part of name>".

root@VA_router:/# pgrep -fl ‘wif’

424 root 320 S wifi up

To kill a process, enter the PID:

‘ root@VA_router:~# kill 424 ‘

8.2. Using Unified Configuration Interface (UCI)

The system uses Unified Configuration Interface (UCI) for central configuration management. Most common and
useful configuration settings can be accessed and configured using the UCI system.

UCI consists of a Command Line Utility (CLI), the files containing the actual configuration data, and scripts that
take the configuration data and apply it to the proper parts of the system, such as the networking interfaces.
Entering the command 'uci' on its own will display the list of valid arguments for the command and their format.

root@VA _router:/lib/config# uci ‘

Usage: uci [<options>] <command> [<arguments>]
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Commands:

export [<config>]

import [<config>] changes [<config>] commit [<config>]

add <config> <section-type>

add_list <config>.<section>.<option>=<string> show [<config>[.<section>[.<option>]]] get <config>.<section>[.<option>]
set <config>.<section>[.<option>]=<value> delete <config>[.<section[.<option>]]

rename <config>.<section>[.<option>]=<name> revert <config>[.<section>[.<option>]] Options:
-c <path> set the search path for config files (default: /etc/config)

-d <str> set the delimiter for list values in uci show

-f <file> use <file> as input instead of stdin

-m when importing, merge data into an existing package

-n name unnamed sections on export (default)

-N don't name unnamed sections

-p <path> add a search path for config change files

-P <path> add a search path for config change files and use as default

-q quiet mode (don't print error messages)

-s force strict mode (stop on parser errors, default)

-S disable strict mode

-X do not use extended syntax on 'show'
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The table below describes commands for the UCI command line and some further examples of how to use this
utility.

Command Target Description

commit [<config>] Writes changes of the given configuration file, or if none is given, all
configuration files, to the filesystem. All "uci set", "uci add", "uci rename"
and "uci delete" commands are staged into a temporary location and
written to flash at once with "uci commit". This is not needed after
editing configuration files with a text editor, but for scripts, GUIs and
other programs working directly with UCl| files.

export [<config>] Exports the configuration in a UCI syntax and does validation.
import [<config>] Imports configuration files in UCI syntax.
changes [<config>] Lists staged changes to the given configuration file or if none given, all

configuration files.

add <config> <section-type> Adds an anonymous section of type section- type to the given
configuration.

add_list <config>.<section>.<option>=<string> Adds the given string to an existing list option.

show [<config>[.<section>[.<option>]]] Shows the given option, section or configuration in compressed
notation.

get <config>.<section>[.<option>] Gets the value of the given option or the type of the given section.

set <config>.<section>[.<option>]=<value> | Sets the value of the given option, or add a new section with the type
set to the given value.

delete <config>[.<section[.<option>]] Deletes the given section or option.

rename <config>.<section>[.<option>]=<name> | Renames the given option or section to the given name.

revert <config>[.<section>[.<option>]] Deletes staged changes to the given option, section or configuration file.

0 NOTE
All operations do not act directly on the configuration files. A commit command is required
after you have finished your configuration.

root@VA_router:~# uci commit

Using uci commit to avoid router reboot

After changing the port, uhttpd listens on from 80 to 8080 in the file /etc/config/uhttpd; save it, then enter:

‘ root@VA_router:~# uci commit uhttpd ‘

Then enter:

‘ root@VA_router:~# /etc/init.d/uhttpd restart ‘

For this example, the router does not need to reboot as the changes take effect when the specified process is
restarted.

8.3. Export A Configuration

Using the uci export command it is possible to view the entire configuration of the router or a specific package.
Using this method to view configurations does not show comments that are present in the configuration file:
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root@VA_router:~# uci export httpd
package 'httpd'
config 'httpd'

option 'port' '80'

option 'home" 'www'

8.4. Show A Configuration Tree

The configuration tree format displays the full path to each option. This path can then be used to edit a specific
option using the uci set command.

To show the configuration ‘tree’ for a given config, enter:

root@VA_router:/# uci show network
network.loopback=interface
network.loopback.ifname=lo
network.loopback.proto=static
network.loopback.ipaddr=127.0.0.1
network.loopback.netmask=255.0.0.0
network.lan=interface
network.lan.ifname=ethO
network.lan.proto=dhcp
network.wan=interface
network.wan.username=foo
network.wan.password=bar
network.wan.proto=3g
network.wan.device=/dev/ttyACMO
network.wan.service=umts
network.wan.auto=0
network.wan.apn=arkessa.com
network@va_switch[0]=va_switch

network@va_switch[0].ethO=A B C

network@va_switch[0].eth1=D

It is also possible to display a limited subset of a configuration:
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root@VA_router:/# uci show network.wan
network.wan=interface
network.wan.username=foo
network.wan.password=bar
network.wan.proto=3g
network.wan.device=/dev/tty ACMO
network.wan.service=umts

network.wan.auto=0

network.wan.apn=hs.vodafone.ie

8.5. Display Just The Value Of An Option

To display a specific value of an individual option within a package, enter:

root@VA_router:~# uci get httpd @httpd[0].port
80

root@VA_router:~#

8.6. High Level Image Commands

To show the image running currently, enter:

‘ root@VA_router:~# vacmd show current image ‘

To set the image to run on next reboot, enter:

‘ root@VA_router:~# vacmd set next image [image |image2|altimage]

‘ root@VA_router:~# reboot ‘

8.7. Format Of Multiple Rules

When there are multiple rules next to each other, UCI uses array-like references for them. For example, if there
are 8 NTP servers, UCI will let you reference their sections as timeserver.@timeserver[0] for the first section;
or timeserver.@timeserver[7] for the last section.

You can also use negative indexes, such as timeserver.@timeserver[-1] ‘-1’ means the last one, and ‘-2’ means
the second-to-last one. This is useful when appending new rules to the end of a list.
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root@VA_router:/# uci show va_eventd
va_eventd.main=va_eventd
va_eventd.main.enabled=yes
va_eventd.main.event_queue_file=/tmp/event_buffer
va_eventd.main.event_queue_size=128K
va_eventd.@conn_tester{0]=conn_tester
va_eventd@conn_tester[0].name=Pinger
va_eventd@conn_tester{0].enabled=yes
va_eventd.@conn_tester[0].type=ping
va_eventd@conn_tester[0].ping_dest_addr=192.168.250.100
va_eventd@conn_tester[{0].ping_success_duration_sec=5
va_eventd @target[0]=target

va_eventd @target[0].name=MonitorSyslog
va_eventd @target[0].enabled=yes

va_eventd @target[0].type=syslog

va_eventd @target[0] target_addr=192.168.250.100
va_eventd @target[0].conn_tester=Pinger
va_eventd@target[0].suppress_duplicate_forwardings=no
va_eventd @forwarding[0]=forwarding

va_eventd @forwarding[0].enabled=yes

va_eventd @forwarding[O].className=ethernet
va_eventd @forwarding[0].target=MonitorSyslog
va_eventd @forwarding[1]=forwarding

va_eventd @forwarding[1].enabled=yes

va_eventd @forwarding[1].className=auth
va_eventd @forwarding[1].target=MonitorSyslog
va_eventd @forwarding[2]=forwarding

va_eventd @forwarding[2].enabled=yes

va_eventd @forwarding[2].className=ads|
va_eventd @forwarding[2] .target=MonitorSyslog
va_eventd @forwarding[3]=forwarding

va_eventd @forwarding[3].enabled=yes

va_eventd @forwarding[3].className=ppp

va_eventd @forwarding[ 3].target=MonitorSyslog
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8.8. Configuration Files

The table below lists common package configuration files that can be edited using uci commands. Other
configuration files may also be present depending on the specific options available on the router.

File ‘ Description
Management
/etc/config/autoload Boot up Activation behaviour (typically used in factconf)

/etc/config/httpclient Activator addresses and urls

/etc/config/monitor Monitor details

Basic

/etc/configidropbear SSH server options

/etc/configidhcp Dnsmasq configuration and DHCP settings
/etc/config/firewall NAT, packet filter, port forwarding, etc.
/etc/configinetwork Switch, interface, L2TP and route configuration
/etc/config/system Misc. system settings including syslog

Other

/etc/config/snmpd SNMPd settings

/etc/configluhttpd Web server options (UHTTPd)

/etc/config/strongswan | IPSec settings

8.9. Configuration File Syntax

The configuration files usually consist of one or more config statements, so-called sections with one or more
option statements defining the actual values.

Below is an example of a simple configuration file.

package 'example'

config 'example’ 'test'
option 'string' 'some value'
option 'boolean' 1"

list 'collection' 'first item'

list "collection' 'second item'

The config 'example’ 'test' statement defines the start of a section with the type example and the name test.
There can also be so-called anonymous sections with only a type, but no name identifier. The type is important
for the processing programs to decide how to treat the enclosed options.

The option 'string' 'some value' and option 'boolean’ '1' lines define simple values within the section.

e NOTE
There are no syntactical differences between text and boolean options. Per convention,
boolean options may have one of the values '0', 'no’, 'off' or 'false' to specify a false value
or'1', 'yes', 'on' or 'true' to specify a true value.

In the lines starting with a list keyword, an option with multiple values is defined. All list statements that share
the same name collection in our example will be combined into a single list of values with the same order as in
the configuration file.
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The indentation of the option and list statements is a convention to improve the readability of the configuration
file but it is not syntactically required.

Usually you do not need to enclose identifiers or values in quotes. Quotes are only required if the enclosed
value contains spaces or tabs. Also it is legal to use double- quotes instead of single-quotes when typing
configuration options.

All of the examples below are valid syntax.

option example value
option 'example’ value

option example "value"

option "example" 'value'

value"

option 'example

In contrast, the following examples are not valid syntax.

‘ option 'example" "value'

Quotes are unbalanced.

‘ option example some value with space

Missing quotes around the value.

It is important to note that identifiers and config file names may only contain the characters a-z, A-Z, 0-9 and _.
However, option values may contain any character, as long they are properly quoted.
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9. Upgrading Router Firmware

This chapter describes how to upgrade router firmware. The upgrade process is as follows:

* Firmware is transferred to the device.

* Firmware is checked to ensure there are no corruptions.
* Firmware is saved to persistent storage.

* Data in persistent storage is validated.

To avoid any unrecoverable errors during the process, you must follow several safety steps described in this
chapter.

On successful completion of the process, you can restart the device running the new firmware.

The router firmware may be upgraded either through the UCI interface or through the web interface.

9.1. Upgrading Router Firmware

Copy the new firmware issued by Westermo to a PC connected to the router.

Flash Operations

[ rtsam, it (e ticaes! Stan A B e e
— A5 78 00 77 080 iy il
a0 P o Dt Wats mlie ahe st ¥ g
Comdy 1 Combgurmnm | T3 bea e b T

riy 7 s i Lo Ui mlie (e vt Lt b

Reboot using Active Configuration

i s oo wmgn e £l med wn oo e e

The flash operations page

In the top menu, select System tab -> Flash operations. The Flash operations page appears.

Under Flash Operations, click Flash Image. Only the inactive image is available to flash. Select the appropriate
image and then wait until image has loaded.

NOTE

This process may take a while depending on the available connection speed. When the image
has loaded, the Update Firmware page appears.
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Update Firmware

T fanh erage wars pkcaded

LIS-15.00.72.002rc1

The flash firmware - verify page

Click either: Flash image and do not reboot, or Flash image and reboot using new image
immediately. The ‘Firmware update is being applied’ message appears.

When the firmware update is complete, the Update Firmware page appears. There are various messages,
depending on which option you selected, or if any corruptions have occurred.

9.2. Flash Image And Do Not Reboot Option

Update Firmware

(S T———

LIS-15.00.72.002rc1

Firmware update is being applied. Do not power cycle the device or leave this page.
Progress can be monitored below.

O, Lo returm s The Rash speabons page

The firmware update page after 'do not reboot' option selected

If you select ‘Flash image and do not reboot’, the router will only run the firmware if you click OK to return
to the Flash Operations page. There you can manually select Made Active (after reboot). Then click Reboot
Now in the ‘Reboot using Active Configuration’ section.
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9.3. Update Flash Image And Reboot Using New Image
Immediately Option

Update Firmware
Tiw £pnh 1mage woy picpced

ek e of T “Flank mage” fas

LIS-15.00.72.002rc1

Firmware update is being applied. Do not power cycle the device or leave this page.
Progress can be monitored below.

Firmware update is complete

Thwn wpinaded brmwars has Bean appied b5 imuge]

Thi ot will iy s S v i rauinly “WiBas Artis” 5 the RESh Speratans pigs

i £ 11 it 18 the fash speanons page

The firmware update page after 'update flash image an reboot' option selected

If you select ‘Update flash image and reboot using new image immediately’ and the overall validation and flashing
process has succeeded, the router will reboot immediately. To regain access to the router you must login again. If
any part of the processes encounters an error the reboot does not occur and a report is given.

9.4. Possible File Corruption

Update Firmware

L18-16.00.72.002rc1

Firmware update is belng applied. Do not power cycle the device or leave this page.
Progress can be monitored below.

Wty e rlaopt, Failod wotilicathon Fie o ool Moty Comugh
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The firmware update failure page

In the unfortunate event that the firmware upgrade fails, the ‘Failed verification File is most likely corrupt’ or
similar message will appear in the Verify file integrity row. No changes will be made to the system and the
general message File verification failed appears.
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9.5. Verify The Firmware Has Been Upgraded Successfully

To check the firmware version, in the top menu, browse to System -> Flash Operations, or after router
reboots, in the top menu, click Status. The Firmware Version shows in the system list and also in the right top
corner of the menu bar.

Status

System

Rouier Name

[The system status list showing current firmware version

9.6. Upgrading Firmware Using CLI

Transfer File to Router

To upgrade firmware using CLI, you will need a TFTP server on a connected PC or SCP available.
Open up an SSH session to the router.

Enter in the relevant username and password.

To access the temp folder, enter c¢d /tmp

The output shows the available application:

TFTP using curl

Enter the following command:

curl tftp://xx.xx/LIS-15.00.72.002.image -o /tmp/LIS-15.00.72.002.image

where x.x.x.x is the IP of your PC, -0 is local file name to store.
SCP

Secure Copy (SCP) is a part of Secure Shell (SSH) and enables file transfers to the router using authentication
and encryption. It isdifferent to TFTP, which uses UDP, while SCP uses a TCP connection. On Unix machines,
SCP is a standard part of the system; on Windows it requires an additional application. The usage example below
is for a Unix machine and therefore assumes the image file is in the current folder.

scp LIS-15.00.72.002.image root@x.x.xx:/tmp/LIS-15.00.72.002.image

Where the first argument ‘LIS-15.00.72.002.image’ in SCP is the source and the second argument ‘tmp/
LIS-15.00.72.002.image’ is the destination path, enter root as the username to connect to x.x.x.x IP address.

68 Merlin 4400 Management Guide



After you execute the above command you will be asked to provide a root password. At this stage the output
shows the process of copying the software file into destination directory.

root@192.168.100.1's password:

LIS-15.00.72.000.image 100% 6812KB  2.2MB/s 00:03

9.6.1. Flashing

When downloaded firmware verification succeeds, the new image can be written to flash. To write the image
into the alternative image, enter:

‘ mtd write LIS-15.00.72.002.image altimage

NOTE

This is an example, substitute the correct file name.

9.6.2. Flash Verification After Flashing
After the write process has finished, you must complete a post verification of the firmware.

To verify the checksum of downloaded firmware, enter:

‘ va_image_csum.sh /tmp/LIS-15.00.72.002.image

The checksum of the downloaded binary is shown:

‘ 08761cd03e33c569873bcc24cf2b7389 7006920 LIS-15.00.72.002 This MD5

To verify the checksum of written firmware, enter:

‘ va_image_csum.sh alt ‘

After a while the checksum will be calculated:

‘ Calculating checksum......... ‘

‘ 08761cd03e33c569873bcc24cf2b7389 7006920 LIS-15.00.72.002 This MD5

Verify and compare the checksum with the MD5 sum of the downloaded image.

If the checksum of the written firmware in altimage matches the one from the downloaded image in /tmp, the
new firmware has been programmed successfully.

9.6.3. Set Up An Alternative Image

Provided the programming has succeeded, you can set it as the next image to use after reboot; enter:

‘ vacmd set next image altimage

To reboot using the new firmware, enter:
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10. System Settings

The system section contains settings that apply to the most basic operation of the system, such as the host
name, time zone, logging details, NTP server, language and style.

The host name appears in the top left-hand corner of the interface menu bar. It also appears when you open a
Telnet or SSH session.

Note: this document shows no host name in screen shots. Throughout the document we use the host name
¢ ']
VA_router’.

The system configuration contains a logging section for the configuration of a syslog client.

10.1. Syslog Overview

Most syslog settings appear in the main System Configuration page.

Syslog messages have a timestamp, source facility, priority, and message section. Often the message section
begins with an optional tag identifying the usermode program name and process ID responsible for the message.

Messages can be stored locally and also forwarded remotely. Separate filter options apply to each case. At a
broad level, you can set the minimum severity level for local and remote targets; only messages with a priority
more severe than the configured level will be recorded.

Kernel messages are recorded separately in their own buffer. However, for convenience, these are copied to the
system log automatically so that a unified system log is available.

In addition, you can also define filter rules to determine how particular log messages are handled. For example,
you may decide that certain debug messages are directed into their own log file, to avoid cluttering up the main
system log, and to save bandwidth if delivering to a remote syslog server. You can define filters to be applied to
local and remote targets, or both. A filter matches specific log messages and then determines an action for them.

Configuration Package Used

System main
syslog_filter
timeserver

luci main

10.2. Configuring System Properties

To set your system properties, select System -> System. There are five sections in the System page.

General settings Configure host name, local time and time zone.
Logging Configure a router to log to a server. You can configure a syslog client in this section.
Language and style Configure the router's web language and style.

Time synchronization | Configure the NTP server in this section.

Audit configuration Configures auditing of configuration changes and shell execution.
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10.2.1. General Settings

System
Hese you can configune the basc aspects of your dedice ke its hosiname: or the temezone
System Properties

Learpeey Language and Style

Locel Time  FriMae 20 124678 2015 Sync with beowsar
Hostname

Timezone | EuinpeThbd -

Time Synchronization

Tirne Synchiongahion Zatup Time Synchinczation
5 not condigusd

o T

General settings in system properties

Web: Local Time Sets the local time and syncs with browser. You can manually configure on CLI, using:

date —s YYYY.MM.DD-hh:mm:ss

Web: hostname Specifies the hostname for this system.
UCI: system.main.hostname

Opt: hostname

Web: Timezone Specifies the time zone that the date and time should be rendered in by default.
UCI: system.main.timezone

Opt: timezone

Web: n/a Defines the interval in minutes to store the local time for use on next reboot.

UCI: system.main.timezone

Opt: time_save_interval_min
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10.2.2. Logging

System Properties

Log Storage | File
System log buffer size | 400 @ kg

System log bulfer

for RAM

Extemal system log
serner

Esternal syster
backup log server port

Log file location | fisot/syshog messages

Rotated log files1a |3
ke

og hles
Custom log hosinams
Log cutput level | Info

Debug

Max Age of rotated @ howr

The logging section in system properties
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Web: Log storage

UCI: system.main.log_type

Opt: log_type

Defines the system log storage type. Messages stored in RAM can be seen
using logread.

Note: system log stored in RAM will be lost on reboot.

Web value | Description udi

RAM Store system log in RAM. Lost on reboot. Viewed using circular
logread.

File Store system log in flash. Maintained through reboot. file
Viewed using cat/log

Web: System log buffer size
UCI: system.main.log_size

Opt: log_size

File log buffer size in KB.

Note: when the file reaches the configured size it is copied to the archive file
(log_file_name.0).

Range
16 16KB

Web: System log buffer size for RAM
UCI: system.main.log_size_ram

Opt: log_size_ram

RAM log buffer size in KB.

Range
16 16K

Web: External system log server

UCI: system.main.log_ip

Opt: log_ip

External syslog server IP address. If defined, syslog messages will be sent in
addition to local storage.

Web: External system log server port
UCI: system.main.log_port

Opt: log_port

External syslog server port number.

Range
514

Web: External system backup log server
UCI: system.main.log_ip_backup

Opt: log_ip_backup

Backup external syslog server IP address. If defined, syslog messages will be
sent here in addition to the main log server.

Range | IP or FQDN
0.0.00

Web: External system backup log server port
UCI: system.main.log_port_backup

Opt: log_port_backup

External syslog server port number for use with backup server

Range
51

Web: Log file location
UCI: system.main.log_file

Opt: log_file

Defines the file path for log storage when log storage is set to ‘file’.

Note: when the file reaches the configured size it is copied to the archive file
(log_file_name.0).

Set to: root/syslog.messages

Range

/root/syslog

Web: Rotated log files to keep
UCI: system.main.log_file_count

Opt: log_file_count

Defines the file number of archive files for storage in flash when Log
Storage is set to file'.

When the system log file reaches the configured size it is copied to
the archive file (log_file_name.0). Existing archive files are copied to
log_file_name.(x+1).

‘ Range ‘ ‘
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Store 1 archive log file in flash

Web: Max Age of rotated log files
UCI: system.main.log_age

Opt: log_age

Defines the maximum duration in hours before archive syslog files are
deleted.

Set to 0 to define no age limit.

Range
0 No age limit

Web: Custom log hostname
UCI: system.main.log_hostname

Opt: log_hostname

Defines a custom host name for syslog messages.

Magic values %hostname (system hostname), %ser (serial), and%mon
(Monitor dev_reference) are also recognised.

Range

Empty | User router hostname for syslog messages.

Web: Log output level
UCI: system.main.conloglevel

Opt: conloglevel

Sets the maximum log output level severity for system events. System events
are written to the system log. Messages with a lower level or level equal

to the configured level are displayed on the console using the logread
command, or alternatively written to a flash file, if configured to do so.

Web value | Description uci
Debug Information useful to developers for debugging the application | 8
Info Normal operational messages that require no action 7
Notice Events that are unusual, but not error conditions 6
Warning May indicate that an error will occur if action is not taken 5
Error Error conditions 4
Critical Critical conditions 3
Alert Should be addressed immediately 2
Emergency | System is unusable 1

Web: Remote log output level
UCI: system.main. remoteloglevel

Opt: remoteloglevel

Sets the maximum log output level severity for system events sent to remote
syslog server.

Web: n/a
UCI: system.main.audit_shell

Opt: audit_shell

Web value | Description uci
Debug Information useful to developers for debugging the application | 8
Info Normal operational messages that require no action 7
Notice Events that are unusual, but not error conditions 6
Warning May indicate that an error will occur if action is not taken 5
Error Error conditions 4
Critical Critical conditions 3
Alert Should be addressed immediately 2
Emergency | System is unusable 1
Log every command executed in shell.
1 | Enable
0 | Disable

Web: n/a
UCI: system.main.audit_cfg

Opt: audit_cfg

Log changes made to configuration file through any interface.

1 | Enable
0 | Disable

Web: n/a
UCI: system.main.audit_cfg_hul_interval_h ours

Opt: audit_cfg_hul_interval_hours

Defines the interval, in hours, at which configuration changes are uploaded
to Activator.

Set to 0 to disable.

Range
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Web: n/a

audit_cfg_max_size_kb

UCI: system.main.audit_cfg_max_size_kb Opt:

Defines the maximum size audit data can take in flash in 1024 byte units.

Range
1024 | 6 hours

10.2.3. Language And Style

System Properbes
------ artiu) oy
i -
Debgn =
Teme Synchronization

Tre Syochrmgmon  Séted T Scsmeaanio:
1w ran ke ot

The language and style section in system properties

Language Sets the language to ‘auto’ or ‘English’.
Auto
English

Design Sets the router’s style.

10.2.4. Audit Configuration

Changelog File rootichangeiog
Location

Loghla Size (kB) 200

Rutated Changelog

Upload Interval thours)
Shell Awdt [ @ Log shal commands o sysiog

WebAudt & @ Log management web access f syslog

System
Here you can ccrﬁgum:nu basic aspects d'_ao-\.r' device hke s hostname or the tmezone.
System Properties

General Sailings Lioggng Languasge and Styls Furdil Confiparntion

Track Config Changes [ @ Rscond all confiy changes in Aoobichanpelag and as palches m flash [foobily_patches). Drsplay using the changes’ cemmand

Files To Kesp
At Data Max Sea 1022 @ When excesded, palches ane merged togelther lo save space. Sei Io 0 lo disable paich genemrdon
{kB)
Config Chamges 6 @ Rade af whvch conlg changes awe uaicaded jo Actwalor Sel 0 o dsabile

Wb Audit Lavel | 1- actions invoked wa web W!ZI © Amount of delad lo fog fsumulafve)

The audit configuration section in system properties
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Web: Track Config Changes Any changes made to configuration file through any interface are logged to syslog.
UCI: system.main.audit_cfg

Opt: audit_cfg

Web: Changelog File Location Defines the location of the configuration change log.

UCI: system.main.audit_cfg_log_file Range

Opt: audit_cfg_log_file Iroot/changelog

Web: Logfile Size (kB) Defines the maximum size of the configuration change log file in KB.
UCI: system.main.audit_cfg_log_size Range

Opt: audit_cfg_log_size 200 | 200KB

Web: Rotated Changelog Files to Keep Defines the maximum number of configuration change log files to store.
UCI: system.main.audit_cfg_log_count Range

Opt: audit_cfg_log_count 4 Stoer 4 changelog files before rotating,

Web: Audit Data Max Size (kB) Defines the maximum size audit data can take in flash in KB.

UCI: system.main.audit_cfg_max_size_kb Range

Opt: audit_cfg_max_size_kb 1024

Web: Config Changes Upload Interval Defines the interval, in hours, at which configuration change messages are uploaded

to Activator.
UCI: system.main.audit_cfg_hul_interval_hours

Set to 0 to disable.
Opt: audit_cfg_hul_interval_hours

Range

6 6 hours
Web: Shell Audit Every command executed in shell is logged to syslog.
UCI: system.main.audit_shell 1 | Erabled
Opt: audit_shell 0 | Disabled
Web: Web Audit Enables logging management web access to syslog.
UCI: lucimain.audit_req 1 | Erabled
Opt: audit_req 0 | Disabled
Web: Web Audit Level Defines the type of web operation to be logged to syslog.
ucCl: Iuci.main.audit_shell Web value Description ucl
Opt: audit_level 1 Actions invoked via web page | 1

2 Config and status pages 2

3 config, status and polled pages | 3

4 comprehensive URL logging 4

10.2.5. Time Synchronization
The router time must be synchronized using NTP. The router can act as both an NTP client and an NTP server.
It is enabled as an NTP client by default and individual interfaces can be configured to respond to NTP requests.
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Time Synchronization
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The time synchronization section in system properties
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Web Field/UCIl/Package Option Description

Web: NTP update interval Specifies interval of NTP requests in hours. Default value set to auto.

UCI: system.ntp.interval_hours Auto

Opt: interval_hours Range | auto; 1-23

Web: NTP server candidates Defines the list of NTP servers to poll the time from. If the list is empty, the
built-in NTP daemon is not started. Multiple servers can be configured and are

UCI: system.ntp.server separated by a space if using UCI.

Opt: list server By default all fields are set to 0.0.0.0.

Web: Max Round-Tip Time (secs) Defines the maximum time in seconds for an NTP poll. Any polls that take longer

than this will be not be used for NTP calculation.
UCI: system.ntp.max_ntp_roundtrip_sec Opt:

max_ntp_roundtrip_sec 2 Two seconds
Range
Web: NTP Server Interface Defines a list of interfaces that respond to NTP requests. Interfaces should be

delimited using space. Example:
UCI: system.ntp.listen

option listen ‘LANT LAN2'

Opt: listen

Blank | Do not respond to NTP requests

Range
Web: NTP Server Stratum UCI: Defines how far this NTP server is from the reference clock. For example, an
system.ntp.stratum NTP server getting time directly from the reference clock will have a stratum of

1. In general, this should be left blank, which means that the router NTP server

Opt: stratum will derive the stratum from the NTP dialogue.

Blank | NTP derive stratum

Range
Web: NTP Source Combine Limit Defines whether to limit sources included in the combining algorithm.
UCI: system.ntp. combinelimit When chronyd has multiple sources available for synchronization, it has to

select one source as the synchronization source. The measured offsets and
frequencies of the system clock relative to the other sources, however, can be
combined with the selected source to improve the accuracy of the system clock.

Opt: combinelimit

The combinel imit directive limits which sources are included in the
combining algorithm. Their synchronization distance has to be shorter than the
distance of the selected source multiplied by the value of the limit. Also, their
measured frequencies have to be close to the frequency of the selected source.

Range

10.2.6. Console Login Banner
To configure a message that is displayed after login via SSH, telnet or console, in the top menu, select System ->
Administration. Navigate to the Console login banner section.

Console login banner

Here you can specify the banner that is shown prior to logins

This is a test banner

[The console login banner in system section
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Web Field/UCIl/Package Option Description

Web: Console login banner Defines a login banner that is displayed after log in via SSH, telnet or console

UCI: system.main.banner list: banner

10.2.7. System Reboot

The router can be configured to reboot immediately, or scheduled to reboot a configured time in the future.

In the top menu, select System -> Reboot. The System page appears. Ensure you have saved all your
configuration changes before you reboot.

System
Reboot

[The system settings reboot page

Check the Reboot now check box and then click Reboot.

10.3. System Settings Using Command Line

System settings are configured under the system package /etc/config/system. There are several configuration
sections.

Section Description

system General system configuration options

timeserver | Router time and NTP configuration options

syslog_filter | Advanced filter rules (see Advanced filter section)
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10.3.1. System Settings Using UCI

root@VA_router:~# uci show system
system.main=system

system.main.hostname=VA_router
system.main.timezone=UTC

system.main.log_ip=1.1.1.1

system.main.log_port=514
system.main.remoteloglevel=8
system.main.log_file=/root/syslog messages
system.main.log_size=400

system.main.log_type=file

system.main.log_file_count=3
system.main.conloglevel=8

system.main.cronloglevel=8

system.main.banner=This is a test banner system.ntp.interval_hours=auto
system.ntp.server=0.VA_router.pool.ntp.org 10.10.10.10

system.ntp.combinelimit=3
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System Settings Using Package Options

root@VA_router:~# uci export system package 'system
config 'system' 'main’

option 'hostname' "VA_router"
option 'timezone' "UTC"

option 'log_ip' "1.1.1.1"

option 'log_port' "514"

option remoteloglevel '8'

option log_file '/root/syslogmessages'
option log_size '400'

option log_type 'file'

option log_file_count '3'

option time_save_interval_min "10"
option conloglevel '8'

option cronloglevel '8'

list banner “This is a test banner”
config 'timeserver' 'ntp'

option interval_hours 'auto’

list server "0.VA_router.pool.ntp.org"
list server "10.10.10.10’

option listen ‘LANT LAN2' option combinelimit ‘3’

10.4. System Diagnostics

System log messages

System log messages comprise of a date, source facility, hostname, severity and message description in the form

tag: message.

Facility Description

auth Authorisation/security

authpriv | Authorisation (private)

cron Scheduled jobs

daemon | Background daemons

kern Kernel messages

localO hotplug scripts

security | Same as auth

syslog Internal syslog events

user General user-mode application messages

Event severity list
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Level Name @ Description

0 emerg | System is unusable

1 alert Immediate action required

2 crit Critical conditions

3 error Error conditions

4 warning | Warning conditions

5 notice Normal but significant

6 info Informational

7 debug Debug-level messages
none No priority

10.4.1. System Log Messages In RAM

By default, system log messages are stored in the system log in RAM. To view the system log in RAM, enter:

‘ root@VA_router:~# logread ‘

Shows the log.

‘ root@VA _router:~# logread [tail ‘

Shows end of the log.

‘ root@VA_router:~# logread | more ‘

Shows the log page by page.

‘ root@VA_router:~# logread —f ‘

Shows the log on an ongoing basis. To stop this option, press ctrl-c.

‘ root@VA_router:~# logread —f & ‘

Shows the log on an ongoing basis while in the background. This allows you to run other commands while still
tracing the event logs. To stop this option, type fg to view the current jobs, then press ctrl-c to kill those jobs.

10.4.2. System Log Messages In Flash
Since logread is limited by memory size and does not survive a reset, it is beneficial to write system messages to
flash memory. To do this, modify the system config under the system package.
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Set the options ‘log_file’, ‘log_size’, ‘log_type’and ‘log_file_count’ as shown below:

root@VA_router:~# uci export system package system

config system 'main’

option hostname "VA_router' option zonename 'UTC' option timezone 'GMTO' option conloglevel '8'
option cronloglevel '8'

option time_save_interval_hour 10" option log_hostname '%serial' option log_ip "1.1.1.1"

option log_port '514'

option log_file ‘/root/syslogmessages' option log_size ‘400"

option log_type 'file'

option log_file_count '3'

The above commands will take effect after a reboot, or by running the console command:

‘ root@VA_router:~# /etc/init.d/syslogd restart ‘

‘ root@VA_router:~# cat /root/syslog.messages ‘

Shows all the system events stored in flash.

‘ root@VA_router:~# tail /root/syslog. messages ‘

Shows end of the events stored flash.

‘ root@VA_router:~# tail —f /root/syslog.messages & ‘

Shows the log on an ongoing basis. To stop this option, press ctrl-c.

10.4.3. Kernel Messages
To view kernel messages, enter dmesg

root@VA_router:~# dmesg

[ 0.000000] Linux version 3.10.12 (info@virtualaccess.com) (gcc version 4.8.1 20130401 (prerelease) (Linaro GCC 4.8-2013.04) )
#130 PREEMPT 1970-

01-01T00:00:00Z

[ 0.000000] SoC: xRX330 rev 1.1

[ 0.000000] bootconsole [earlyO] enabled

[ 0.000000] CPUO revision is: 00019556 (MIPS 34Kc)

[ 0.000000] adding memory size:267386880 from DT

[ 0.000000] MIPS: machine is Virtual Access GW6600V series [ 0.000000] Determined physical RAM map:
[ 0.000000] memory: Offd0000 @ 00000000 (usable) [ 0.000000] User-defined physical RAM map:

[ 0.000000] memory: 07200000 @ 00000000 (usable)
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NOTE

Kernel messages are also copied to the main system log by default.

10.4.4. Syslog Process

To check the syslog process is running correctly, enter pgrep —fl syslogd

root@VA_router:~# pgrep -fl syslogd

5409 /sbin/syslogd -h VARouter -L -R 192.168.14.202:514 - 7 -r 8 -s 400 -O

/root/syslogmessages -b 3 -C64 -R localhost:2048

Changes to the syslog configuration will take effect with a restart of syslogd

root@VA_router:~# /etc/init.d/syslogd restart

10.4.5. NTP Process
To check the NTP process is running correctly, enter pgrep —fl chrony

root@VA_router:~# pgrep -fl chrony

2553 /usr/sbin/chronyd -f /etc/chrony.conf

Changes to the NTP configuration will take effect with a restart of chrony

‘ root@VA_router:~# /etc/init.d/chrony restart ‘

10.5. Advanced Filtering Of Syslog Messages

Syslog messages can be filtered against a series of rules that are checked for each message generated. If a match
is found, then the specified action is taken. If no match occurs, then the default action is taken, as defined in the
main system logging settings.

A message may match multiple filters. They are processed in the order listed. For example, you may wish to
record authorisation messages in the main system log, but also make a copy in a separate authorisation log which
can span a much longer period of time.

By default, all matching filters will be applied to each message. However, you can mark a filter to indicate that
after it matches, no further filter processing should take place.

The filter rules are defined in a free-form text list in the syslog_filter configuration section. There are two
section types, one for messages to be stored locally, and one for messages delivered remotely.

Configuring advanced filters on the web interface is not currently supported; they must be edited using the
command line interface.

10.5.1. Advanced Filtering Using Command Line

Filters are defined in the syslog_filter configuration section of the system package. A set of filters can be either
local or remote.

* All messages are matched against both local and remote filter rules, if configured.
* Each local filter matched is executed; if there is no match, then the default local logging action applies.
* Any remote filter matched is executed; if there is no match, then the default remote logging action applies.
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root@VA_router:~# uci export system

package system

config syslog_filter 'local'

list text "..line 1.."
list text ".line 2.."
list text ".line 3.."

config syslog_filter 'remote’

list text "..line 1.."
list text ".line 2.."
list text ".line 3.."

Lines defined here are copied to the router runtime file /var/conf/syslog.conf which may be reviewed to
determine current rules in use.

10.5.2. Filter Definitions
Each filter ruleset is a series of lines. Each line can be:

* A filter pattern, of the form facility.[op]severity(pattern) target [~]
* A blank line, or comment line, starting with hash (#).

If a message does not match any of the filter lines for a destination, local or remote, the default action for that
destination is taken.

The sections of a filter pattern break down as shown in the following table.
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facility Any keyword or comma-separated list of keywords from the source facility list. See the Source Facilities table in section
65.1.1.

Use the wildcard *' to match all facilities.

severity | Any keyword from the event severity list (see Event Severity table above). The rule will match all severities more urgent f
the message severity level is at least as urgent as this.

Use the wildcard "*' to match all facilities.

op Defines an optional severity condition.

(empty) | match listed severity, and also anything more severe

! match on less urgent severities than that listed

= severity must match exactly

match any severity other than the listed severity

Examples:
* debug matches all messages of debug severity and greater (i.e. debug, info, warning, etc

* =debug matches all debug messages.

pattern Defines an optional pattern to match against the message text. The pattern is used to restrict the number of log messages
matching this filter.

The pattern syntax is a simple case-insensitive regular expression, using these characters:

* | Matches zero or more characters.

? | Matches any single character (use this for spaces).

I | Matches anything not matching the following pattern.

Matches the start of a message.

$ | Matches the end of a message.

Examples:

(firewall:) | Match any message containing the string 'firewall:'

(up*eth1) | Match any UP message referencing eth

(Imobile) | Match only messages that do not include the string 'mobile’

(“mobile) | Match only messages beginning with the string 'mobile’

target Defines what to do with the log message when a match occurs. It is optional for remote filters. It can be the name of a
disk file, or one of the special target keywords listed below.

default | Do whatever the default action is, as if not the filter rule is matched.

ignore | Never log this message (useful for remote filtering).

console | Log this message to the console. To view the console use cat/proc/conlog

mem Log this message to the memory buffer (logread), if configured.

Note: logread is not stored through reboot.

~ Optional flag to indicate no further filters should be checked, if this filter matches. This prevents later filters from acting on
the same message. For convenience this is automatically implied when a target of ignore is used. A space must be present
before the ~ character.

~ No further filters should be checked after a match.

(empty) | Continue checking other filters after a match.

Filter Examples
Example 1

Log all debug messages to memory buffer. Do not log anywhere else locally.
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Log all authorisation facility messages to filepath ‘var/log/auth’. Do not log anywhere else locally.
Log all ipsec messages to filepath ‘va/log/ipsec’. Do not log anywhere else locally.
For everything else, apply default local logging.

No remote filter rules defined, so apply default remote logging to all messages.

config syslog_filter 'local’
list text "*.=debug mem ~'

list text 'auth,authpriv* /var/log/auth ~'

list text "**(ipsec:) /var/log/ipsec ~'

Example 2

As Example 1 but in addition to specified local files, copy auth, authpriv and ipsec to local default log.

config syslog_filter 'local'

list text "*.=debug mem ~'

list text 'auth,authpriv.* /var/log/auth’
list text "**(ipsec:) /var/log/ipsec'

list text "*.* default'

Example 3

As in Example 2, except do not send any auth or auth priv messages remotely.

config syslog_filter 'local'
list text "*.=debug mem ~'
list text 'auth,authpriv.* /var/log/auth'

list text "**(ipsec:) /var/log/ipsec'

list text "*.* default' config syslog_filter 'remote’

Example 4

As in Example 3, except only send auth or auth priv messages remotely.

config syslog_filter 'local'

list text "*.=debug mem ~'

list text 'auth,authpriv.* /var/log/auth’

list text "**(ipsec:) /var/log/ipsec'

list text "** default' config syslog_filter 'remote’

list text 'auth,authpriv.* ~'

list text "*.* ignore'
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11. Configuring An Ethernet Interface

This chapter describes how to configure an Ethernet interface including configuring the interface as a DHCP
server, adding the interface to a firewall zone, mapping the physical switch ports and defining loopback interface.

Configuration Packages Used

Network | interface
route
va_switch
alias

firewall zone

dhcp dhecp

11.1. Configuring An Ethernet Interface Using The Web Interface

To create and edit interfaces via the web interface, in the top menu, click Network -> Interfaces. The
Interfaces overview page appears.

Interfaces
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[The interfaces overview page
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There are three sections in the Interfaces page.

Section Description

Interface Shows existing interfaces and their status. You can create new, and edit existing interfaces here.

Overview

Port Map In this section you can map device ports to Ethernet interfaces. Ports are marked with capital letters starting

with 'A'. Type in space-separated port character in the port map fields.

ATM Bridges ATM bridges expose encapsulated Ethernet in AALS connections as virtual Linux network interfaces, which can
be used in conjunction with DHCP or PPP to dial into the provider network.

11.1.1. Interface Overview: Editing An Existing Interface
To edit an existing interface, from the interface tabs at the top of the page, select the interface you wish to
configure. Alternatively, click Edit in the interface's row.

11.1.2. Interface Overview: Creating A New Interface
To create a new interface, in the Interface Overview section, click Add new interface. The Create Interface
page appears.

-]

Create Interface
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Back to Overvew Submit

[The create interface page
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Web: Name of the new interface | Assigns a logical name to the interface. The network interface section will assign this name (<if
name>).
UCI: network.<if name>
Type the name of the new interface. Allowed characters are A-Z, a-z, 0-9 and _
Opt: config interface
Web: Protocol of the new Specifies what protocol the interface will operate on. Select Static.
interface
Web Description uci
UCI: network.<if name>.proto
P Static Static configuration with fixed address and netmask static
Opt: proto
DHCP Client Address and netmask are assigned by DHCP. dhcp
Unmanaged Unspecified none
IPv6-in-IPv4 (RFC4213) Used with tunnel brokers.
GRE Generic Routing Encapsulation protocol gre
IOoT 10T iot
L2TP Layer 2 Tunnelling Protocol i2tp
L2TPv3 L2TPv3 Tunnelling Protocol i2tpv3
PPP Point to Point Tunnelling protocol ppp
PPPoE PPP over Ethernet pppoe
PPPoATM PPP over ATM pppoa
LTE/UMTS/GPRS/EV-DO | CDMA, UMTS, or GPRS connection using an AT-style 3G modem | 3g
PPP (PSTN-Modem) PPP v90 modem pppmodem
Web: Create a bridge over If you select this option, then the new logical interface created will act as a bridging interface
multiple interfaces between the chosen existing physical interfaces.
(L;CL: :etwork.<if name>.type Empty
: type
pEbP Bridge | Configures a bridge over multiple interfaces
Web: Cover the following Physical interface name to assign to this logical interface. If creating a bridge over multiple
interface interfaces select two interfaces to bridge. When using UCI the interface names should be
separated by a space e.g. option ifname ‘eth2 eth3’
UCI: network.<if name>.ifname
Opt: ifname

Click Submit. The Interface configuration page appears. There are three sections:

Common Configuration | Configure the interface settings such as protocol, IP address, gateway, netmask, custom DNS servers, MTU
and firewall configuration.

IP-Aliases Assigning multiple IP addresses to the interface.

DHCP Server Configuring DHCP server settings for this interface.

11.1.3. Interface Overview: Common Configuration
The common configuration section has four sub-sections:

General Setup Configure the basic interface settings such as protocol, IP address, gateway, netmask, custom DNS servers.

Advanced Settings | 'Bring up on boot', 'Monitor interface state', Override MAC address, Override MTU and 'Use gateway metric'.

Physical Settings Bridge interfaces, VLAN PCP to SKB priority mapping.

Firewall settings Assign a firewall zone to the interface.
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Common Configuration: General Setup

Common Configuration

General Setup

Status

Protocol

IPv4 address

IPv4 netmask

IPv4 gateway

IPv4 broadcast

Use custom DNS
servers

Accept router
advertisements

Send router
solicitations

IPv6 address

IPv6 gateway

Advanced Settings Physical Settings Firewall Settings

. MAC Address: 00:E0:C8:D3:158:20
eth3 RX: 0.00 B (0 Pkts.)
TX:0.00B (0 Pkts.)

Static address v

The Ethernet connection common configuration settings page
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Web: Status

Shows the current status of the interface.

Web: Protocol
UCI: network.<if name>.proto

Opt: proto

Protocol type. The interface protocol may be one of the options shown below. The protocol
selected in the previous step will be displayed as default but can be changed if required.

Web Description ucl
Static Static configuration with fixed address and netmask. static
DHCP Client Address and netmask are assigned by DHCP. dhep
Unmanaged Unspecified none
IPvé6-in-IPv4 (RFC4213) Used with tunnel brokers.
IPv6-over-IPv4 Stateless IPv6 over IPv4 transport.
GRE Generic Routing Encapsulation protocol gre
|IOT 1OT iot
L2TP Layer 2 Tunnelling Protocol i2tp
L2TPv3 L2TPv3 Tunnelling Protocol 12tpv3
PPP Point to Point protocol pPPP
PPtP Point to Point Tunnelling protocol pptp
PPPoE PPP over Ethernet pppoe
PPPoATM PPP over ATM pppoa
LTE/UMTS/GPRS/EV-DO | CDMA, UMTS or GPRS connection using an AT-style 3G 3g
modem
PPP(PSTN-Modem) PPP v90 modem pppmodem

Web: IPv4 address
UCI: network.<if name>.ipaddr

Opt: ipaddr

The IPv4 address of the interface. This is optional if an IPv6 address is provided.

Web: IPv4 netmask
UCI: network.<if name>.netmask

Opt: netmask

Subnet mask to be applied to the IP address of this interface.

Web: IPv4 gateway
UCI: network.<if name>.gateway

Opt: gateway

IPv4 default gateway to assign to this interface (optional).

Web: IPv4 broadcast
UCI: network.<if name> broadcast

Opt: broadcast

Broadcast address. This is automatically generated if no broadcast address is specified.

Web: Use custom DNS servers
UCI: network.<if name>.dns

Opt: list dns

List of DNS server IP addresses (optional). Multiple DNS Servers are separated by a space if
using UCI.

Web: Accept router advertisements
UCI: network.<if name>.accept_ra

Opt: accept_ra

Specifies whether to accept IPv6 Router Advertisements on this interface (optional).

Note: default is 1 if protocol is set to DHCP, otherwise defaults to 0.

Web: Send router solicitations
UCI: network.<if name>.send_rs

Opt: send_rs

Specifies whether to send Router Solicitations on this interface (optional).

Note: defaults to 1 for static protocol, otherwise defaults to 0.

Web: IPv6 address

UCI: network.<if name>.ipéaddr

The IPv6 IP address of the interface. Optional if an IPv4 address is provided.

CIDR notation for the IPv6 address is required.
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Web Field/UCI/Package Option Description

Opt: ipéaddr

Web: IPvé gateway
UCI: network.<if name>.ipégw

Opt: ipbgw

Assign given IPv6 default gateway to this interface (optional).

Common Configuration: Advanced Settings

General Setup

Bring up on boot

Monitor interface siate

Use broadcast flag

Use default gateway

Use DNS servers
advertised by peer

Use gateway metric

Client ID to send when
requesting DHCP

Vendor Class to send
when requesting
DHCP

Override MAC
address

Override MTU

Common Configuration

Advanced Settings Physical Settings Firewall Settings

d

@ This interface state would be reported to VA Monitor via keep-alive

@ Required for certain ISPs, e.qg. Charter with DOCSIS 3

¥ @ If unchecked, no defauit route is configured

L4 @ If unchecked, the advertised DNS server addresses are ignored

[The Ethernet connection advanced settings page
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Web: Bring up on boot
UCI: network.<if name>.auto

Opt: auto

Enables the interface to connect automatically on boot up.

0 | Disabled
1 | Enabled

Web: Monitor interface state
UCI: network.<if name>.monitored

Opt: monitored

Enabled if status of interface is presented on Monitoring platform.

0 | Disabled
1 | Enabled

Web: Override MAC address
UCI: network.<if name>macaddr

Opt: macaddr

Override the MAC address assigned to this interface. Must be in the form: hhthh:hh:hhthhihh,
where h is a hexadecimal number.

Web: Override MTU
UCI: network.<if name>mtu

Opt: mtu

Defines the value to override the default MTU on this interface.

Web: Use gateway metric
UCI: network.<if name>.metric

Opt: metric

Specifies the default route metric to use for this interface (optional).

0

Range

Web: Dependant Interfaces
UCI: network.[..x.].dependants

Opt: dependants

Lists interfaces that are dependant on this parent interface.

Dependant interfaces will go down when parent interface is down and will start or restart
when parent interface starts.

Separate multiple interfaces by a space when using UCI
Example: options dependants 'PPPADSL MOBILE'

This replaces the following previous options in child interfaces.

gre | option local_interface
[t2p | option src_ipaddr

iot option wan1 wan2
6in4 | option ipaddr

6t04 | option ipaddr

Web: SNMP Alias ifindex
UCI: network.[.x.].snmp_alias_ifindex

Opt: snmp_alias_ifindex

Defines a static SNMP interface alias index for this interface, that can be polled via the
SNMP interface index (snmp_alias_ifindex+1000). See ‘Configuring SNMP" section for more
information.

Blank | No SNMp interface alias index

0 - 4294966295

Range
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Common Configuration: Physical Settings

General Setup

Bridge interfaces

VYLAN PCP to skb-
>priority mapping

skb-=priority to VLAN
PCP. mapping

Interface

Advanced Settings

Common Configuration

Physical Settings

Firewall Settings

@ creates a bridge over specified interface(s)

) Space separated list of

*| Ethernet Adapter

*| Ethernet Adapter: "A

L
2= Ethernet Adapter

*| Ethernet Adapter
* Ethernet Adapter
* Ethernet Adapter

* Ethernet Adapter

m

thernet Adapter
* Ethernet Adapter
e & Wireless Network

=

* Custom Interface

2

<pep>:<priority>

2 Ethernet Adapter: "eth

"eth1" (lan1)
"eth2"

"eth3"

"lo" (loopback)
"teql0”

"Tunid’

"usb0"

Master "GWe630W VA" (lan)

[The common configuration physical settings page
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Web Field/UCIl/Package Option Description

Web: Bridge interfaces Sets the interface to bridge over a specified interface(s). The physical interfaces can

be selected from the list and are defined in network.<if name>.ifname.
UCI: network.<if name>type

Empty
Opt: type
Bridge | Configures a bridge over multiple interfaces.
Web: Enable STP Enable Spanning Tree Protocol. This option is only available when the Bridge

Interfaces option is selected.
UCI: network.<if name>.stp

0 | Disabled
Opt: stp
1 | Enabled
Web: VLAN PCP to skb>priority mapping VLAN priority code point to socket buffer mapping. Multiple priority mappings are

entered with a space between them when using UCI.
UCI: network.<if name>.vlan_gos_map_ingress
Example: network.<if name>. vlan_qgos_map_ingress =1:2 2:1
Opt: list vlan_qos_map_ingress

Web: skb priority to >VLAN PCP mapping Socket buffer to VLAN priority code point mapping. Multiple priority mappings are
entered with a space between them when using UCI.

UCI: network.<if name>.vlan_qos_map_egress
Example: network.<if name>. vlan_gos_map_egress =1:2 2.1
Opt: list vlan_qgos_map_egress

Web: Interface Physical interface to assign the logical interface to. If mapping multiple interfaces for
bridging the interface names are separated by a space when using UCI and package

UCI: network.<if name>.ifname options.

Opt: ifname Example: option ifname ‘eth2 eth3’ or network.<if

name>.ifname=eth2 eth 3

Loopback Interfaces

Loopback interfaces are defined in exactly the same way as Ethernet interfaces. For more information, read the
section above.

NOTE

There is no software limitation as to how many loopback interfaces can exist on the router.

Common Configuration: Firewall Settings
Use this section to select the firewall zone you want to assign to this interface.

Select unspecified to remove the interface from the associated zone or fill out the create field to define a new
zone and attach the interface to it.
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Common Configuration

[ 40 355N [0 LIS IMerace. Seiect WISDECEd 10 remaove the INfarmace Mom e BESCcialed Zone or il ouf the cre:

IP-Aliases

Back bo Overview Save & Apply m

[The common configuration GRE firewall settings page

Common Configuration: Firewall Settings
Use this section to select the firewall zone you want to assign to this interface.

Select unspecified to remove the interface from the associated zone or fill out the create field to define a new
zone and attach the interface to it.

Common Configuration

IP-Aliases

This sechon contains no vaues yol

Back 1o Overvies Save & Apply m

[The common configuration GRE firewall settings page

11.2. Interface Overview: IP-Aliases

IP-aliasing means associating more than one IP address to a network interface. You can assign multiple aliases.

IP-alias Packages

Package @ Section

Network | alias

11.2.1. IP-Alias Using The Web

To use IP-aliases, enter a name for the alias and click Add. This name will be assigned to the alias section for this
IP-alias. In this example, we use the name ‘ethalias?’.
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IP-Aliases
This section containg no values yel

gthalias

Add

Back to Overview

Save & Apply m Reset

The IP-Aliases section

Web Field/UCl/Package Option

Description

UCI: network.<alias name>=ifname

Opt: config interface ‘aliasname’

Assigns the alias name.

UCI: network.<alias name>.interface

Opt: interface

This maps the IP-Allias to the interface.

UCI: network.<alias name>.proto

Opt: proto

This maps the interface protocol to the alias.

After you have clicked Add, the IP-Aliases configuration options page appears.

The IP- Alias page is divided into two sub sections: general setup and advanced.

11.2.2. IP-Aliases: General Setup

IP-Aliases

ETHALIAS1

Generel Sefup Advancad Satiings

IPvd-Address

IPvd-Hetmask

IPvi-Gateway

Add

e

Diglate

[The IP-Aliases general setup page
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Web Field/UCIl/Package Option Description
Web: IPv4-Address Defines the IP address for the IP-alias.

UCI: network.<alias name>.ipaddr

Opt: ipaddr

Web: IPv4-Netmask Defines the netmask for the IP-alias.
UCI: network.<alias name>.netmask

Opt: netmask

Web: IPv4-Gateway Defines the gateway for the IP-alias.

UCI: network.<alias name>.gateway

Opt: gateway

11.2.3. IP-Aliases: Advanced Settings

IP-Aliases

Delate
ETHALIAS1

General Sefup

Pvd.Brosdeast

DMNS-Server

Add

The IP-Aliases advanced settings section

Web Field/UCI/Package Option | Description
Web: IPv4-Broadcast Defines the IP broadcast address for the IP-alias.

UCI: network.<alias name>.bcast

Opt: bcast
Web: DNS-Server Defines the DNS server for the IP-alias.

UCI: network.<alias name>.dns

Opt: dns

11.3. Interface Overview: DHCP Server

NOTE

This option is only available for interfaces with a static IP address.

DHCP Server: Packages

Package @ Sections
dhcp dhcp

To assign a DHCP server to the interface, click Setup DHCP Server.
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DHCP Server

No DHCF Server Setup DHCF Server

configured for this
interface

[The DHCP server settings section

The DHCP Server configuration options appear. The DHCP Server is divided into two sub-sections: General
Setup and Advanced Settings.

11.3.1. DHCP Server: General Setup

DHCP Server
neral Setuy Advanced Settings
Ignore interface & Disable DHCP for this interface
Mode DHCPv4 T @ Mode of operation
Start | 100 @ Lowest leased address as offset from the network address.
Limnit 150 @ Maximum number of leased addresses
Leasetime 12h 8 Expiry tme of leased addresses. minimurm is 2 Minutes ( 2m)

[The DHCP server general setup section

100 Merlin 4400 Management Guide



Web: Ignore interface

UCI: dhcp.@dhcp[x].ignore

Defines whether the DHCP pool should be enabled for this interface. If not specified for the
DHCP pool then default is disabled i.e. dhcp pool enabled.

UCI: dhep.@dhep[x].mode

) 0 | Disabled.
Opt: ignore —
1 | Enabled.
Web: Mode Defines whether the DHCP pool should be enabled for this interface. If not specified for the

DHCP pool then default is disabled i.e. dhcp pool enabled.

UCl: dhep@dhep[x] start

Opt: start

Web Description ucl
Opt: mode
DHCPv4 DHCP for IPv4 ipv4
DHCPv6 DHCP for IPv6 ipv6_dhcp
IPv6 Router Advertisments | IPv6 RA ipvé_ra
DHCPv6 Prefix Delegation | DHCPv6 prefix delegation | ipv6_pd
Web: Start Defines the offset from the network address for the start of the DHCP pool.

Example: for network address 192.168.100.10/24, start=100, DHCP allocation pool will start
at 192.168.100.100.

For subnets greater than /24, it may be greater than 255 to span subnets. Alternatively, specify
in IP address notation using the wildcard ‘0" where the octet is required to inherit bits from
the interface IP address.

Example: to define a DHCP scope starting from 10.1.20.0 on an interface with 10.1.0.0/16
address, set start to 0.0.20.1100

100 T

Range ‘

Web: Limit
UCI: dhep.@dhep[x].limit

Opt: limit

Defines the size of the address pool.

Example: for network address 192.168.100.10/24, start=100, limit=150, DHCP allocation
pool will be 100 to .249

150
Range | 0-255

Web: Leasetime

UCl: dhep.@dhep[x].leasetime Opt:
leasetime

Defines the lease time of addresses handed out to clients, for example 12h or 30m.

12h 12 hours

Range

Web: n/a

UCI: dhep.@dhep[x].interface

Opt: interface

Defines the interface that is served by this DHCP pool. This must be one of the configured
interfaces.

When configured through the web Ul this will be automatically populated with the interface
name
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11.3.2. DHCP Server: Advanced Settings

DHCP Server

Genarnl Setup dvanced Sattings

IPwd-Nebmask

DHCFP-Options

Dynamic DHCP B @ Dynamically affocete DHCP addresses for clients. I disabled, only cients having static lesses wil be served

Foroe [ @ Foroe DHCR on this nefwork even F ancther server iz defected

@ Owemnide the metmask sent fo clienfs. Normally if is coloulsded from the swbnet thad is sened,

@ Defing additional DHCF options, for exernple "€, 192 16821, 192 (1682 1 * which advertises diffierant DNS servers fo clients

[The DHCP server advanced settings section

Web Field/UCIl/Package Option

Description

Web: Dynamic DHCP
UCI: dhep.@dhep[x].dynamicdhcp

Opt: dynamicdhcp

Defines whether to dynamically allocate DHCP leases.

1 | Dynamically allocate leases.

0 | Use /etc/ethers file for serving DHCP leases.

Web: Force
UCl: dhep.@dhep[x].force

Opt: force

Forces DHCP serving on the specified interface even if another DHCP server is detected on
the same network segment.

0 | Disabled.
1 | Enabled.

Web: IPv4-Netmask
UCI: dhep.@dhep[x].netmask

Opt: netmask

Defines a netmask sent to clients that overrides the netmask as calculated from the interface
subnet.

Web: DHCP-Options
UCl: dhep.@dhep[x].dhcp_option

Opt: list dhcp_option

Defines additional options to be added for this dhcp pool.

For example with 'list dhcp_option 26,1470" or 'list dhcp_option mtu, 1470" you can assign
a specific MTU per DHCP pool. Your client must accept the MTU option for this to work.
Options that contain multiple values should be separated by a comma.

Example: list dhcp_option 6,192.168.2.1,192.168.2.2

No options defined.

Syntax | option_number, option_value

Web: n/a

UCl: dhep.@dhep[x].networkid

Opt: networkid

Assigns a network-id to all clients that obtain an IP address from this pool.

Use network from interface subnet.

Range

For more advanced configuration on the DHCP server, read ‘DHCP server and DNS configuration section.

11.4. Interface Configuration Using Command Line
The configuration files are stored at /etc/config/inetwork, /etc/config/firewall and /etc/config/dhcp.

Interface Configuration using UCI
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root@VA_router:~# uci show network

#. network.newinterface=interface
network.newinterface.proto=static
network.newinterface.ifname=ethO
network.newinterface.monitored=0
network.newinterface.ipaddr=2.2.2.2
network.newinterface.netmask=255.255.255.0
network.newinterface.gateway=2.2.2.10
network.newinterface.broadcast=2.2.2.255
network.newinterface.vlan_qos_map_ingress=1:2 2:1
network.ethalias1=alias
network.ethalias1.proto=static
network.ethalias1.interface=newinterface
network.ethalias?.ipaddr=10.10.10.1
network.ethalias1.netmask=255.255.255.0
network.ethalias1.gateway=10.10.10.10
network.ethalias1.bcast=10.10.10.255

network.ethalias1.dns=8.8.8.8

root@VA_router:~# uci show firewall

firewall@zone[0].name=lan
firewall@zone[0].input=ACCEPT
firewall.@zone[0].output=ACCEPT
firewall@zone[0].forward=ACCEPT
firewall@zone[0].network=lan newinterface
root@VA_router:~# uci show dhcp
dhcp.@dhcp[0]=dhcp
dhcp.@dhcp[0].interface=newinterface
dhcp.@dhcp[0]mode=ipv4
dhep.@dhcp[0].start=100

dhep.@dhep[0]limit=150

dhcp.@dhcp[0O].leasetime=12h

To change any of the above values use uci set command.
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11.4.1. Interface Configuration Using Package Options

root@VA_router:~# uci export network package network

config interface 'newinterface'
option proto 'static'

option ifname 'eth0'

option monitored '0'

option ipaddr 2222

option netmask '255.255.255.0'
option gateway 2.2.2.10'
option broadcast '2.2.2.255'

list vlan_gos_map_ingress "1:2'
list vlan_gos_map_ingress '2:1'
config alias 'ethalias1’

option proto 'static'

option interface 'newinterface'
option ipaddr "10.10.10.1"
option netmask 255.255.255.0'
option gateway '10.10.10.10'
option bcast 10.10.10.255'
option dns '8.8.8.8'
root@VA_router:~# uci export firewall package firewall
config zone

option name 'lan’

option input 'ACCEPT"

option output 'ACCEPT'
option output 'ACCEPT'
option forward 'ACCEPT'

option network 'lan newinterface'

root@VA_router:~# uci export dhcp package dhep
config dhcp

option interface 'newinterface'

option mode ‘ipv4'

option start 100’

option leasetime "12h'

option limit "150'
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To change any of the above values use uci set command.

11.4.2. Loopback Interfaces UCI

Loopback interfaces are defined in exactly the same way as Ethernet interfaces.

NOTE

There is no software limitation as to how many loopback interfaces can exist on the router.

An example showing a partial uci export of a loopback interface configuration is shown below.

root@VA_router:~# uci export network
config interface 'loopback' option proto 'static' option ifname 'lo'
option ipaddr 127.0.0.1'

option netmask 255.0.0.0'

0 NOTE
We highly recommend you do not un-assign the 127.0.0.1 IP address from the loopback
interface as this action will cause issues with the syslog mechanism and all internal logs will be
routed outside the router.

If you must assign an alternative |IP address to a loopback interface then you should create the
alias of the loopback interface as shown below.

Config alias ‘'loopback_alt’

option interface ‘loopback’ option proto ‘static’

option ipaddr'10.1.1.10’

option netmask 255.255.255.0'

11.5. Configuring Port Maps Using The Web Interface

Port Map Packages

Package @Sections

Network | va_switch

The new logical Ethernet interface needs to be mapped to a physical switch port. To configure the Ethernet
switch physical port to logical interface mappings, go to the Port Map section at Network -> Interfaces.
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Port Map

Map device ports to ethemet interfaces. Ports are marked wath capital letters starting with ‘A" Type in space separated port numbers to fields below

ethl A
ethi B
eth2 C
ethi D

The interface port map section

Web Field/UCIl/Package Option Description
Web: ethO Defines ethO physical switch port mapping. Must be entered in upper case.
UCI: network @va_switch[0].ethO A | EthO assigned to switch port A
Opt: eth0 B | EthO assigned to switch port B

C | EthO assigned to switch port C

D | EthO assigned to switch port D
Web: eth Defines eth1 physical switch port mapping. Must be entered in upper case.
UCI: network@va_switch[0].eth A | Eth1 assigned to switch port A
Opt: eth1 B | Eth1 assigned to switch port B

C | Eth1 assigned to switch port C

D | Eth1 assigned to switch port D
Web: eth2 Defines ethO physical switch port mapping. Must be entered in upper case.
UCI: network@va_switch[0].eth2 A | Eth2 assigned to switch port A
Opt: eth2 B | Eth2 assigned to switch port B

C | Eth2 assigned to switch port C

D | Eth2 assigned to switch port D
Web: eth3 Defines ethO physical switch port mapping. Must be entered in upper case.
UCI: network @va_switch[0].eth3 A | Eth3 assigned to switch port A
Opt: eth3 B | Eth3 assigned to switch port B

C | Eth3 assigned to switch port C

D | Eth3 assigned to switch port D

11.6. Configuring Port Maps Using UCI

The configuration files are stored on /etc/config/network

root@VA_router:~# uci show network
network@va_switch[0]=va_switch
network@va_switch[0].ethO=A
network @va_switch[0].eth1=B

network@va_switch[0].eth2=C

network@va_switch[0].eth3=D

To change any of the above values use uci set command.
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11.7. Configuring Port Map Using Package Options

The configuration files are stored on /etc/config/network

root@VA_router:~# uci export network

config va_switch
option eth0 'A'
option eth1 'B'

option eth2 'C'

option eth3 'D'

To change any of the above values use uci set command.
ATM Bridges

The ATM bridges section is not used when configuring an Ethernet interface.

11.8. Interface Diagnostics

0 NOTE
The information presented on screen and data output using UCI depends on the actual mobile
hardware being used. Therefore, the interfaces or output you see may differ from the samples
shown here.
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Interface Status

root@VA_router:~# ifconfig

3g-CDMA Link encap:Point-to-Point Protocol

inet addr:10.33.152.100 P-t-P:1178.72.0.237 Mask:255.255.255.255

UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1400 Metric:1
RX packets:6 errors:0 dropped:0 overruns:0 frame:0

TX packets:23 errors:0 dropped:0 overruns:O carrier:0 collisions:0 txqueuelen:3
RX bytes:428 (428.0 B) TX bytes:2986 (2.9 KiB)

ethO Link encap:Ethernet HWaddr 00:E0:C8:12:12:15

inet addr:192.168.100.1 Bcast:192.168.100.255

Mask:255.255.255.0

inet6 addr: fe80:2e0:c8ff:fe12:1215/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:6645 errors:0 dropped:0 overruns:O frame:0

TX packets:523 errors:0 dropped:0 overruns:O carrier:0 collisions:0 txqueuelen:1000
RX bytes:569453 (556.1 KiB) TX bytes:77306 (75.4 KiB)

lo Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: :1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:385585 errors:0 dropped:0 overruns:O frame:0

TX packets:385585 errors:0 dropped:0 overruns:O carrier:0

collisions:0 txqueuelen:0

RX bytes:43205140 (41.2 MiB) TX bytes:43205140 (41.2 MiB)

To display a specific interface, enter:

root@VA_router:~# ifconfig ethO

ethO Link encap:Ethernet HWaddr 00:E0:C8:12:12:15

inet addr:192.168.100.1 Bcast:192.168.100.255
Mask:255.255.255.0

inet6 addr: fe80:2e0:c8ff.fe12:1215/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:7710 errors:0 dropped:0 overruns:0 frame:0

TX packets:535 errors:0 dropped:0 overruns:O carrier:0
collisions:0 txqueuelen:1000

RX bytes:647933 (632.7 KiB) TX bytes:80978 (79.0 KiB)
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11.9. Route Status

To show the current routing status, enter:

root@VA_router:~# route -n Kernel IP routing table

Destination

Gateway

Genmask

Flags

Metric

Ref

Use

Iface

192.168.100.0

*

255.255.255.0

U

0

eth

NOTE

A route will only be displayed in the routing table when the interface is up.

11.10. ARP Table Status

To show the current ARP table of the router, enter:

root@va_router:~# arp

?(10.67.253.141) at 30:30:41:30:43:36 [ether] on eth8

1(10.47.48.1) at 0a:44:62:06 [ether] on gre-grel
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12. Configuring VLAN

Maximum number of VLANS supported

Merlin routers support up to 4095 VLANSs.

Network

12.1. Configuring VLAN Using The Web Interface

To create and configure a VLAN interface using the web interface, in the top menu, select Network ->
Interfaces.

Click Add new interface. The Create Interface page appears.

Create Interface

Name of the new @ The allowed characiers are. A-Z, 8-z, 0-3 and _
interface

Protocol of the new | Static address EI
interface

Create a bridge over  [F]
multiple interfaces

Caver the following
interface

| Ethemet Adapter. “eth0” (lan)

(6 < I+ |

2% Ethernet Adapter: "sth2"

B
&2 Ethemet Adapter "eth1” (lan1)
&= Ethemet Adapter "eth3"
2 Ethemnet Adapter: “ath4"

D g% Ethemet Adapter: “lo” (loopback])

2t Ethemet Adapter "tegl0”

=] 2t Ethemet Adapter: "tunl0”

& & Custom Interface

@ Note: If you choose an interface here which is part of another networkc, it will be moved info this nefworl.

Back to Ovendew Submit

The Create interface page
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Web: Name of the new interface
UCI: network.vlan1=interface

Opt: interface

Type the name of the new interface. For example, VLAN1

Web: Protocol of the new interface
UCI: network.vlan_tets.proto

Opt: proto

Protocol type. Select Static.

Option Description

Static Static configuration with fixed address and netmask.
DHCP Client Address and netmask are assigned by DHCP
Unmanaged Unspecified

[Pvé6-inlPv4 (RFC4213) Used with tunnel brokers

IPv6-over-IPv4 Stateless IPv6 over IPv4 transport

GRE Generic Routing Encapsulation protocol
(e2)

L2TP Layer 2 Tunnelling Protocol

PPP Point to Point Protocol

PPPoE PPP over Ethernet

PPPoATM PPP over ATM

LTE/UMTS/GPRS/EV-DO | CDMA, UMTS, or GPRS connection using an AT-style 3g modem

Web: Create a bridge over multiple interfaces
UCI: network.vlan1.type

Opt: ifname

Create a bridge over multiple interfaces.

Web: Cover the following interface

UCI: network.vlan1.ifname

Opt: ifname

Check the Custom Interface radio button.

Enter a name, for example, eth0.100. this will assign VLAN 100 to the ethO interface.

Click Submit. The Interfaces page for VLAN1 appears.
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12.2. General Setup: VLAN

JLANT VLANZ LA

Interfaces - VLAN1

On this page you can configure the network interfaces. You can bridge several interfaces by ticking the “bridge interfaces” field and enter the names of several
network interfaces separated by spaces. You can also use VLAN notation INTERFACE . VLANNR (e.g.” etho.1)

Common Configuration

eneral Setug Advanced Ssttings Physical Settings Firewall Settings

Status = Uptime: Oh 4m 41s
ethD.1 MAC Address: 00.E0.CB.10:10:50
RX: 0.00 B (0 Pkts.)
TX: 252.00 B (6 Pkts.)
IPv4: 172.16.100 1/24

Protacol Static address -
IPvd address 172.16.10
|Pv4 netmask 255 255 2550 -
IPvd gateway
IPv4 broadcast

Use custom DNS {l
senvers

[The common configuration general setup page
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Web Field/UCI/Package Option

Description

Web: Protocol

UCI: network.VLAN1.proto

Protocol type.

Option Description

Opt: proto Static Static configuration with fixed address and netmask.
DHCP Client Address and netmask are assigned by DHCP
Unmanaged Unspecified

IPv6-inlPv4 (RFC4213)

Used with tunnel brokers

|Pv6-over-IPv4

Stateless IPv6 over IPv4 transport

GRE Generic Routing Encapsulation protocol
10T

L2TP Layer 2 Tunnelling Protocol

PPP Point to Point Protocol

PPPoE PPP over Ethernet

PPPoATM PPP over ATM

LTE/UMTS/GPRS/EV-DO | CDMA, UMTS, or GPRS connection using an AT-style 3g modem

Web: IPv4 address The IPv4 address of the interface. This is optional if an IPv6 address is provided.
UCI: network.VLAN1.ipaddr
Opt: ipaddr

Web: IPv4 netmask

Subnet mask to be applied to the IP address of this interface.
UCI: network.VLAN1.netmask

Opt: netmask

Web: IPv4 gateway IPv4 default gateway to assign to this interface (optional).
UCI: network.VLAN1.gateway

Opt: gateway

Web: Use custom DNS servers List of DNS server IP addresses (optional).

UCI: network.VLAN1.dns

Opt: dns

12.3. Firewall Settings: VLAN

Use this section to select the firewall zone you want to assign to the VLAN interface.

Select unspecified to remove the interface from the associated zone or fill out the create field to define a new
zone and attach the interface to it.

Common Configuration

General Setup Advanced Settings irewall Setting

Create / Assign
firewall-zone

@

@ Choose the firewall zone you wanf fo assign to this interface. Select unspecified fo remove the inferface from the associated zone or fill out the create field fo
define & new zone and attach the inferface to it

Back ta Overview

Save & Apply Reset

[The common configuration firewall settings page

When you have added all the VLAN interfaces you require, click Save & Apply.
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12.4. Viewing VLAN Interface Settings

To view the new VLAN interface settings, in the top menu, select Network -> Interfaces. The Interfaces
Overview page appears.

The example below shows two VLAN interfaces configured.

Interfaces

Interface Overview

Network Status Actions

VLAN1 Uptime: Oh 1r
MAC Address 0:C

= RX: 0.00 B (0 Pits
eth0.1 ™ 3
|Pvd4: 172.16.10

110:50 Connect Stop Edit Delete

VLANZ Uptime: Oh 1m 5s

MAC Address: 00.E

£ RX: 0.00 B (0 Pkis
b TX 126.00 B (3 Pkts

IPv4: 132 168 200.1/24

0.C810:10:5 Connect Stop Edit Delete

LAN Uptime: Oh 1r - =
Connect Stop Edit Delete
B

ath

TX: 1.51 MB {2437 i5
IPv4: 10.1.10.248/16

LOOPBACK Uptime: Oh 1m 43s D = = "
MAC Address: 00-00-00-00:00'00 Connect Stop Edit Delete

IPv4: 127.0.0.1/8

The interface overview page showing two VLAN interfaces

12.5. Configuring VLAN Using UCI

You can configure VLANSs through CLI. The VLAN configuration file is stored on: /etc/config/inetwork

# uci export network

package network

config interface 'vlan100'

option proto 'static'

option ifname 'eth0.100'

option monitored '0'

option ipaddr "192.168.100.1'
option netmask '255.255.255.0'
option gateway '192.168.100.10'

option broadcast 192.168.100.255'

option dns '8.8.8.8'

Modify these settings by running uci set <parameter> command.
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When specifying the ifname ensure that it is written in dotted mode, that is, eth1.100 where eth1 is the physical
interface assigned to VLAN tag 100.

NOTE
VLANT1 is, by default, the native VLAN and will not be tagged.
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13. Configuring Mobile Manager

The Mobile Manager feature allows you to configure SIM settings.

Configuration Package Used

mobile main

callers

roaming_template

13.1. Configuring Mobile Manager Using The Web Interface

Select Services -> Mobile Manager. The Mobile Manager page appears. There are four sections in the mobile
manager page:

Basic Enable SMS, configure SIM pin code and select roaming SIM.

Advanced Configure advanced options such as collect ICCIDs and temperature polling interval.
LTE LTE-specific settings

CDMA¥* CDMA configuration.

Callers Configure callers that can use SMS.

Roaming Interface Template Configure Preferred Roaming List options.

*QOption available only for CDMA modules.

13.1.1. Mobile Manager: Basic Settings

MAIN

Basic Advanced LTE CDMA

SMS Enable

PIN-code for SIM1

PIN-code for SIM2

[The mobile manager basic settings page
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Web: SMS Enable
UCI: mobile.main.sms

Opt: sms

Enables

or disables SMS functionality.

Default: 1 | Enabled

0

Disabled

Web: PIN code for SIM1
UCI: mobile.main.sim1pin

Opt: sim1pin

Depending on the SIM card specify the pin code for SIM 1.

Default | Blank

Range

Depends on the SIM provider

Web: PIN code for SIM2
UCI: mobile.main.sim2pin

Opt: sim2pin

Depending on the SIM card specify the pin code for SIM 2.

Default | Blank

Range

Depends on the SIM provider

13.1.2. Mobile Manager: Advanced Settings

MAIN

Temperature Polling 61
Interval (Seconds)

Selaction

Cycle

Basic Advanced LTE

Forca Mode  Aulomatic

Collect ICCIDE [ @ Collect ICCIDs on startup

v (@ Seiect network inferface mode

Automatic Firmmware [ @ Select firmware based on network operator - only supported on some radio modules

Allow USB Power @ Power cycle usb bus if modem disappeared from the USB bus for more then 40 seconds

[The mobile manager advanced settings page
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Web: Collect ICCIDs Enables or disables integrated circuit card identifier ICCIDs collection functionality. If
enabled, then both SIM 1 and SIM 2 ICCIDs will be collected; otherwise it will default
UCI: mobile.main.init_get_iccids to SIM 1. This will be displayed under mobile stats.

Opt: init_get_iccids Default: 1 | Enabled

0 Disabled

Web: Force Mode Defines whether to operate mobile modem in PPP or Ethernet mode. The mode
will be dependent on the service provided by the mobile provider. In general, this is

UCI: mobile.main.force_mode Ethernet mode (default).

Opt: force_mode Note: It should not be necessary to force PPP mode — contact your support

representative for advice.

Web UCI | Description
Automatic Ethernet mode (option not present)
PPP tty | Enable PPP mode
Web: Temperature Polling Interval Defines the time in seconds to poll the mobile module for temperature. Set to 0 to
disable.
UCI: mobile.main.temp_poll_interval_sec
Opt: temp_poll_interval_sec
Web: Automatic Firmware Selection Enables the selection of an operator-specific firmware in the radio module. The

selection is based on the ICCID of the used SIM. At module initialisation the IMSl is
UCI: mobile.main.enable_firmware_autoselect | checked and if necessary, the correct firmware image in the module will be activated.

Opt: enable_firmware_autoselect Note: activation of the firmware will lead to a delayed startup of the network
interface associated with the radio module.

Note: this feature is currently only supported for the Telit LE9TONA V2 module.
Here Verizon-specific firmware will be selected if the ICCID starts with “891480".

Default: 0 | Disabled

1 Enabled

Web: Allow USB Power Cycle Defines whether to automatically power cycle the USB modem if a mobile module is

not detected for 40 seconds.
UCI: mobile.main.allow_usb_powercycle

Default: 1 | Enabled
0 Disabled

Opt: allow_usb_powercycle
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13.1.3. Mobile Manager: LTE Settings

MAIN
Basic Advanced LTE COMA
SIM1: LTE Bands B Comma-seprated list of LTE bands fo use with SIM1
SIM2 LTE Bands @ Comma-seprated list of LTE bands fo use with SIM2

SIM 1: Default bearer
APN anabled

SiM1: Default bearer
APN

SIM1: Default bearer
APN usemame

SIM1: Default bearer -]
APN password

SIM1: Default bearer | CHAP i@ Selecls APW autherhcabion type
APN authentication
typa

SIM 1. Default bearer
IPv4 enabled

SIM 1: Default bearer [
IPv6 enabled

SIM 2 Default bearer  []
APN enabled

[The mobile manager LTE settings page
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Web: SIM1: LTE bands
UCI: mobile.main.sim1_lte_bands

Opt: sim1_lte_bands

Depending on the SIM card, specify the LTE bands for SIM 1. Comma
delimiter. Example:

option siml_Ilte_bands “3,20”
Limits LTE bands to 3 and 20

Note: currently only supported by Hucom/Wetelcom, SIMCom7100, Cellient
MPL200, Asiatel and Quectel radio modules.

Default: | Blank

Range LTE bands range from 1 to 70.

Web: SIM2: LTE bands
UCI: mobile.main.sim2_Ite_bands

Optisim2_lIte_bands

Depending on the SIM card, specify the LTE bands for SIM 2. Comma
delimiter. Example:

option sim2_Ilte_bands “3,20”
Limits LTE bands to 3 and 20

Note: currently only supported by Hucom/Wetelcom, SIMCom7100, Cellient
MPL200, Asiatel and Quectel radio modules.

Default: | Blank

Range LTE bands range from 1 to 70.

Web: SIM1: Default bearer APN enabled
UCI: mobile.main.sim1_lIte_default_apn_enabled

Opt: sim1_Ite_default_apn_enabled

Enables the use of a specific LTE attach bearer.

Default: 0 | Disabled

1 Enabled

Web: SIM1: Default bearer APN
UCI: mobile.main.sim1_Ite_default_apn

Opt: sim1_lte_default_apn

Specifies the LTE attach bearer APN.

Web: SIM1: Default bearer APN username
UCI: mobile.main.sim1_lIte_default_apn_username

Opt: sim1_lte_default_apn_username

Username for authentication with attach bearer APN.

Web: SIM1: Default bearer APN password
UCI: mobile.main.sim1_lIte_default_apn_password

Opt: sim1_lte_default_apn_password

Password for authentication with attach bearer APN.

Web Description ucl

CHAP | CHAP authentication | 2

PAP PAP authentication 1

Web: SIM1: Default bearer IPv4 enabled
UCI: mobile.main.sim1_lIte_default_apn_ipv4

Opt: sim1_lte_default_apn_ipv4

Enables IPv4 for the attach bearer

Default: 0 | IPv4 disabled

1 IPv4 enabled

Web: SIM1: Default bearer IPv6 enabled
UCI: mobile.main.sim1_lIte_default_apn_ipvé

Opt: sim1_lte_default_apn_ipvé

Enables IPvé6 for the attach bearer.

Default: 0 | Disabled

1 Enabled

Web: SIM2: Default bearer APN
UCI: mobile.main.sim?2_lIte_default_apn

Opt: sim2_lte_default_apn

Specifies the LTE attach bearer APN.

Web: SIM2: Default bearer APN username

UCI: mobile.main.sim?_lIte_default_apn_username

Username for authentication with attach bearer APN.
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Opt: sim2_lte_default_apn_username

Web: SIM2: Default bearer APN password Password for authentication with attach bearer APN.
UCI: mobile.main.sim2_lte_default_apn_password

Opt: sim2_lte_default_apn_password

Web: SIM2: Default bearer APN authentication type | Selects the APN authentication mechanism.

UCI: mobile.main.sim2_Ite_default_apn_password Web | Description ucl

CHAP | CHAP authentication | 2
PAP PAP authentication 1

Opt: sim2_lte_default_apn_password

Web: SIM2: Default bearer IPv4 enabled Enables IPv4 for the attach bearer

UCI: mobile.main.sim2_Ite_default_apn_ipv4 Default: O | 1Pv4 disabled

Opt: sim2_lte_default_apn_ipv4 1 IPv4 enabled
Web: SIM2: Default bearer IPv6 enabled Enables IPv6 for the attach bearer

UCI: mobile.main.sim2_lte_default_apn_ipvé Default: O | 1Pv6 disabled

Opt: sim2_lte_default_apn_ipvé Range IPvé enabled

13.1.4. Mobile Manager: CDMA Settings
This configuration page is only supported for CDMA modules.

MAIN

Bacle Advanced LTE CDMA

IMSI @ IF specified over-writes IMS! stored in radio module
HDR Auth User ID @ AN-BPP user id. Supported on Ceilient module only
HOR Auth Password B AN-PPP pazsword Supporfed on Celiiant moduie only

Ordered Registration [
triggers module
rebaot

Station Class Mark

Slot Cycle Index

Slot Mode

Mabila Directory
Number

MOB_TERM_HOME [
registration flag

MOB_TERM_FOR_SID (]
registration flag

MOB_TERM_FOR_NID [
registration flag

[The mobile manager CDMA page
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Web: IMS|
UCI: mobile.main.imsi

Opt: imsi

Allows the IMSI (International Mobile Subscriber Identity)
to be changed.

Default: | Programmed in module.

Range Up to 15 digits

Web: HDR Auth User ID
UCI: mobile.main.hdr_userid

Opt: hdr_userid

AN-PPP user ID. Supported on Cellient CDMA modem
only.

Default: | Blank

Range Depends on the CDMA provider.

Web: HDR Auth User Password
UCI: mobile.main.hdr_password

Opt: hdr_password

AN-PPP password. Supported on Cellient CDMA
modem only.

Default: | Blank

Range Depends on the CDMA provider.

Web: Ordered Registration triggers module reboot

UCI: mobile.main. mobile.main.cdma_ordered_registration_reboot_
enabled

Opt: cdma_ordered_registration_reboot_enabled

Enables or disables rebooting the module after the order
registration command is received from a network.

Default: 0 | Disabled
1 Enabled

Web: Station Class Mark
UCI: mobile.main.cdma_station_class_mark

Opt: cdma_station_class_mark

Allows the station class mark for the MS to be changed.

Default: | 58
Range 0-255

Web: Slot Cycle Index
UCI: mobile.main.cdma_slot_cycle_index

Opt: cdma_slot_cycle_index

Defines the desired slot cycle index if different from the
default.

Default: | 2
Range 0-7

Web: Slot Mode
UCI: mobile.main.cdma_slot_mode

Opt: cdma_slot_mode

Specifies the slot mode.

Default: | O

Range

Web: Mobile Directory Number
UCI: mobile.main.cdma_mobile_directory_number

Opt: cdma_mobile_directory_number

Allows the mobile directory number (MDN) to be
changed.

Default: | Programmed in module.

Range | Up to 15 digits

Web: MOB_TERM_HOME registration flag
UCI: mobile.main. cdma_mob_term_home_registration_flag

Opt: cdma_mob_term_home_registration_flag

The MOB_TERM_HOME registration flag.

Default: 1 | Enabled
0 Disabled

Web: MOB_TERM_FOR _SID registration flag
UCI: mobile.main. cdma_mob_term_for_sid_registration_flag

Opt: cdma_mob_term_for_sid_registration_flag

The MOB_TERM_FOR _SIDregistration flag.

Default: 1 | Enabled
0 Disabled

Web: MOB_TERM_FOR_NID registration flag
UCI: mobile.main. cdma_mob_term_for_nid_registration_flag

Opt: cdma_mob_term_for_sid_registration_flag

The MOB_TERM_FOR_NID registration flag.

Default: 1 | Enabled
0 Disabled

Web: Access Overload Control

UCI: mobile.main.cdma_access_overload_control

Allows the access overload class to be changed.

‘ Default: ‘ Programmed into module as part of IMSI
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Opt: cdma_access_overload_control

1 Enabled

Web: Preferred Serving System
UCI: mobile.main.cdma_preferred_serving_system

Opt: cdma_preferred_serving_system

The CDMA Preferred Serving System(A/B).

Web: Digital Analog Mode Preference
UCI: cdma_digital_analog_mode_preference

Opt: cdma_digital_analog_mode_preference

Digital/analog mode preference.

Web: Primary Channel A
UCI: mobile.main.cdma_primary_channel_a

Opt: cdma_primary_channel_a.

Allows the primary channel (A) to be changed.

Default: | 283

Range 1-2016. Any band class 5 channel number.

Web: Primary Channel B
UCI: mobile.main.cdma_primary_channel_b

Opt: cdma_primary_channel_b

Allows the primary channel (B) to be changed.

Default: | 384

Range 1-2016. Any band class 5 channel number.

Web: Secondary Channel A
UCI: mobile.main.cdma_secondary_channel_a

Opt: cdma_secondary_channel_a

Allows the secondary channel (A) to be changed.

Default: | 691

Range 1-2016. Any band class 5 channel number.

Web: Secondary Channel B
UCI: mobile.main.cdma_secondary_channel_b

Opt: cdma_secondary_channel_b

Allows the secondary channel (B) to be changed.

Default: | 777

Range 1-2016. Any band class 5 channel number.

Web: Preferred Forward & Reverse RC
UCI: mobile.main.cdma_preferred_forward_and_reverse_rc

Opt: cdma_preferred_forward_and_reverse_rc

The preferred forward &amp; reverse RC value, this takes
the form "forward_rc,reverse_rc"

Default: | 0,0

Format | forward radio channel, reverse radio channel

Web: SID-NID pairs
UCI: mobile.main.cdma_sid_nid_pairs

Opt: cdma_sid_nid_pairs

Allows specification of SID:NID pairs, this takes the form
"SID1,NID1,SID2,NID2,

Default: | 0,0

Format | SIDT (0-65535),NID (0-65535)

Mobile manager: roaming interface template

For more information on Roaming Interface Template configuration, read the chapter, 'Automatic Operator

Selection'.
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13.1.5. Mobile Manager: Callers

Callers

Configure caller numbers that may use the SMS service

MName  CallerGroupi @ Name of the caller
Number | 353" @ Number of the cafler. Use * for wildcard malching
Enable
Rezpond
[The mobile manager CDMA page
Web Field/UCI/Package Option Description

UCI: mobile@caller[0].number Opt:number

the * wildcard symbol.

Default:

Blank

Range

No limit

Web: Name Name assigned to the caller.

UCI: mobile @caller{0].name Defauft: | Blank

Optname Range No limit

Web: Number Number of the caller allowed to SMS the router. Add in specific caller numbers, or use

Web: Enable
UCI: mobile @caller{0].enabled

Opt:enabled

Enables or disables incoming caller ID.

Default: 0

Disabled

1

Enabled

Web: Respond
UCI: mobile.@caller[0].respond

Opt: respond

If checked, the router will return an SMS. Select Respond if you want the router to

reply.

Default: 0

Disabled

1

Enabled

13.2. Configuring Mobile Manager Using UCI

The configuration files for mobile manager are stored on /etc/config/imobile

The following example shows how to enable the SMS functionality to receive and respond from certain caller ID

numbers.
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root@VA_router:~# uci show mobile

uci set mobile.main=mobile

uci set mobile.main.sim1pin=0000

uci set mobile.main.sim2pin=0000

uci set mobile.main.sim1_Ite_bands="'3,20'

uci set mobile.main.sim2_lte_bands='4,5'

uci set mobile.main.temp_poll_interval_sec=61

uci set mobile.main.enable_firmware_autoselect=0
uci set mobile.main.allow_usb_powercycle=1

uci set mobile.main.roaming_sim=none

uci set mobile.main.sms="1

uci set mobile.main.hdr_password=5678

uci set mobile.main.hdr_userid=1234

uci set mobile.main.init_get_iccids=1

uci set mobile@caller[0]=caller

uci set mobile @caller[0].name=user1

uci set mobile.@caller[0].number=3538712345678
uci set mobile.@caller{0].enabled=1

uci set mobile@caller[0].respond=1

uci set mobile @caller[1]=caller

uci set mobile.@caller{1].name=user2

uci set mobile@caller[1].number=3538723456789
uci set mobile.@caller{1].enabled=1

uci set mobile @caller{1].respond=1
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Mobile manager using package options

root@VA_router:~# uci export mobile
package mobile

config mobile 'main’

option sim1pin ‘0000

option sim2pin '0000'

option roaming_sim 'none' option sms 1’
option hdr_password '5678'

option hdr_userid 1234

option init_get_iccids "'

option sim1_lte_bands '3,20'

option sim2_lte_bands '4,5'

option temp_poll_interval_sec '61"'
option enable_firmware_autoselect '0'
option allow_usb_powercycle '1'

config caller

option name 'vasupport' option number '353871234567'
option enabled '1"

option respond "1

config caller

option name 'vasupportl1' option number ‘353872345678’
option enabled '1'

option respond "1

13.3. Monitoring SMS

You can monitor inbound SMS messages using the router’s web browser or via an SSH session

To monitor SMS using the web browser, login and select Status > system log. Scroll to the bottom of the log
to view the SMS message.

System Log

Aug 10 09:24:52 user err GWO000 mobile{4016]. SIM 1 is not inserted
Aug 10 09:24:52 user notice GW0000 3g: Falled to establish connection
Aug 10 09:25:54 wser.notice GWO0000 mobile[4018]. Already on SIM1
Aug 10 09:25:54 user.err GWO000 mobile{4016]. SIM 1 is not inserted

Example of output from system log

To monitor using SSH, login and enter:

logread -f &
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Or, when logging system messages to a flash file at /root/syslog.messages

tail —F /root/syslog.messages &

13.3.1. Sending SMS From The Router

You can send an outgoing message via the command line using the following syntax:

sendsms 353879876543 ‘hello’

root@VirtualAccess:~# Aug 10 16:29:1 usernotice VirtualAccess

mobile[1737]: Queue sms to 353879876543 "hello"

13.3.2. Sending SMS To The Router

The router can accept UCI show and set commands via SMS if the caller is enabled.

NOTE

Commands are case sensitive.

An example would be to SMS the SIM card number by typing the following command on the phone and checking

the SMS received from the router.

uci show mobile.@caller[0].number

Multiple commands can be sent in a single SMS using a semicolon (;) separator; for example, to set the router to

factory config and then reboot.

vacmd set next config factconfireboot
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Some of our routers, including the Merlin Series, support simultaneous multiple APN connections to be
connected using a single SIM card. Up to four APNs per cellular radio module are currently supported.

Configuration Package Used

Package @Sections

network interface

14.1. Multi-APN Overview

A PDP (Packet Data Protocol) context is a data structure that exists within the mobile service provider’s
network that contains a subscriber’s session information when the subscriber has an active session. The PDP
context data structure contains:

* the subscriber's IP address,
* IMSI (International Mobile Subscriber Identity), and
* APN (Access Point Name

It is sometimes required to connect to several different APNs at the same time. This can be achieved with a
single SIM card using separate PDP contexts.

NOTE

The SIM card must allow connection to each of the APNs. Also, two PDP contexts from the
same SIM card cannot use the same APN.

You can use routing and VRF support for each PDP context by referring to the unique interface name that the
APN is configured under. Routing and VRF support can be utilised for each PDP context. For more information
on these features, read chapters 'Configuring Static Routes' and 'VRF: Virtual Router Forwarding'.

Multi-WAN can control routing to each PDP context in the same way it can control routing to other interfaces.
However, in package multiwan option manage_state, set to no for both multiwan interface configurations.
Multiwan will then control routing through each PDP context by altering the interface metric to ‘-1’ when it
determines the interface has failed its health check.

14.2. Configuring Multi-APN Using The Web Interface

To configure Multi-APN, select Network -> Interface. A unique PDP context needs to be configured on each
mobile interface. For more information on how to configure a mobile interface, read the chapter ‘Configuring a
mobile connection’.

NOTE

On each mobile interface set option sim to the same number and not to any.
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Interfaces
Interface Cverview

Harbwark Sislus

MOmILEY

Al new inderiace

Actions

Connect Slog Ea

The network interface page

On the the desired mobile interface, select Edit and then select Advanced Settings.

MOBILE1

o

Interfaces -

Comman Configuration

[The mobile interface advanced settings page

Web Field/UCIl/Package Option

Description

Web: PDP context

UCI: network [interface].pdp_context
Opt:pdp_context

Defines the PDP context ID. Should multiple active PDP contexts be
supported, you must configure interfaces with different PDP context IDs.

Range | 1-4

14.3. Configuring Multi-APN Using The Command Line

You can configure multi-APN using the interface configuration section in the network package /etc/config/
network using the option pdp_context. The option value should be an integer that is unique to each APN

configuration.
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14.3.1. Configuring Multi-APN Using UCI

root@VA_router:~# uci show network

package network

network.Mobile1=interface
network.Mobile1.proto=3g
network.Mobile1.apn=open.internet
network.Mobile1.username=gprs
network.Mobile1.password=gprs
network.Mobile1.sim=1
network.Mobile1.service=auto

network.Mobile1.metric=1

network.Mobile1.pdp_context=1
network.Mobile2=interface
network.Mobile2.proto=3g
network.Mobile2.apn=3ireland.ie
network.Mobile2.sim=1
network.Mobile2.service=auto

network.Mobile2.metric=1

network.Mobile2.pdp_context=2

Configuring multi-APN using package options
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root@VA_router:~# uci export

network package network

config interface 'Mobile1’
option proto '3g'

option apn 'open.internet’
option username 'gprs'
option password 'gprs'
option sim "1"

option service 'auto’
option metric 1"

option pdp_context "1
config interface 'Mobile2'
option proto '3g'

option apn '3ireland.ie'
option sim "1"

option service 'auto’
option metric 1"

option pdp_context '2'
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Example of simple routing over multi-APN using UCI

root@VA_router:~# uci show network
package network
network.Mobile1=interface
network.Mobile1.proto=3g
network.Mobile1.apn=open.internet
network.Mobile1.username=gprs
network.Mobile1.password=gprs
network.Mobile1.sim=1
network.Mobile1.service=auto
network.MobileT.metric=1
network.Mobile1.pdp_context=1
network.Mobile1.defaultroute=0
network.Mobile2=interface
network.Mobile2.proto=3g
network.Mobile2.apn=3ireland.ie
network.Mobile2.sim=1
network.Mobile2.service=auto
network.Mobile2 metric=1
network.Mobile2.pdp_context=2

network.Mobile1.defaultroute=0

network.8888=route
network.8888.interface=Mobile1
network.8888 target=8.8.8.8
network.8888.netmask=255.255.255.255
network.8844=route
network.8844.interface=Mobile1

network.8844 target=8.8.4.4

network.8844.netmask=255.255.255.255

14.4. Multi-APN Diagnostics

Interface Status

When active, to see the status of interfaces with multiple APNs, enter:
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root@VA_router:~# ifconfig

inet addr:10.205.77.223 P-t-P110.205.77.223 Mask:255.255.255.192

inet6 addr: fe80:9bb3:25f7:278c:a8f1/64 Scope:Link

gmimux0 Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00-00

RX bytes: 1540 (1.5 KiB) TX bytes:3976 (3.8 KiB)

inet addr:10.209.38.182 P-t-P:10.209.38.182 Mask:255.255.255.252

inet6 addr: fe80:89f2:b5d5:f017:ae91/64 Scope:Link

txqueuelen:l

RX bytes:9032 (8.8 KiB) TX bytes:20860 (20.3 KiB)

UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

gmimux Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00

UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:94 errors:0 dropped:0 overruns:0 frame:0 TX packets:293 errors:0 dropped:0 overruns:0 carrier:O collisions:0

RX packets:5 errors:0 dropped:0 overruns:0 frame:0 TX packets:23 errors:0 dropped:0 overruns:O carrier:0 collisions:0 txqueuelen:1

To check which mobile interface corresponds to the output from the ifconfig command shown above, enter:

root@VA_router:~# network_status -a

Interface: Mobile1

Status: Up

Uptime: 00h 05m 30s

IPv4 addresses: 10.202.187.228/29 MAC address: 00:00:00:00:00:00

Device name: "gmimux0"

Interface: Mobile2
Status: Up
Uptime: 00h 05m 27s

IPv4 addresses: 10.201.206.252/29 MAC address: 00:00:00:00:00:00

Device name: "gmimux1"

14.4.1. Routing Table

To check the routing table, enter:
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root@VA_router:~# ip route

8.8.4.4 via 10.204.5.101 dev gmimux0

8.8.8.8 via 10.204.5.101 dev gmimux0

10.204.5.100/30 dev gmimux0 proto kernel scope link src 10.204.5.102
10.209.38.180/30 dev gmimux1 proto kernel scope link src 10.209.38.182
192.168.100.0/24 dev ethO proto kernel scope link src 192.168.100.1

192.168.101.0/24 dev wlan0 proto kernel scope link src 192.168.101.1

192.168.101.0/24 dev wlan1 proto kernel scope link src 192.168.101.1
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15. Configuring A GRE Interface

General Routing Encapsulation (GRE) is a tunnelling protocol used for encapsulation of other communication
protocols inside point to point links over IP.

Configuration Packages Used

network | interface

15.1. Creating A GRE Connection Using The Web Interface

To create GRE interfaces through the web interface, in the top menu, select Network -> interfaces.

There are three sections in the interfaces page.

Interface Shows existing interfaces and their status. You can create new, and edit existing, interfaces here.
overview
Port Map In this section, you can map device ports to Ethernet interfaces. Ports are marked with capital letters starting

with 'A'. Type in space-separated port numbers in the port map fields.

ATM Bridges ATM bridges expose encapsulated Ethernet in AALS connections as virtual Linux network interfaces, which can
be used in conjunction with DHCP or PPP to dial into the provider network.

In the Interface Overview section, click Add new interface. The Create Interface page appears.

Create Interface

Name of the new  Tunnel1 @ The allowed characlers are: -2, a-z, 0-2 and _
interface
Protocol of the new  Static address v
interface

Create a bridge over [
multiple interfaces

Cover the following | £ Ethernet Adapler: "3G" (3G)
e @ [ Ethemet Adapter: "etho"

© 2 Ethernet Adapler: "eth1" (lan2)

2] £ Ethemnet Adapler: "eth2” (lan3)

& & Ethemet Adapler: "eth3" (land)

& ¥ Ethemet Adapter: "io" (loopback)
& Ethemet Adapter: “teqi0”

© & Ethemet Adapter “tunig*
£ Ethernet Adapter: "usb0"
& Wireless Network: Master "GWEBE30W_VA™ (lan)

© 2 custom Interface

The create interface page
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Web: Name of the new interface Assigns a logical name to the GRE tunnel. The network interface section will be

assigned this name <if name>.
UCI: network. .<if name>

Type the name of the new interface.
Opt: config interface

Allowed characters are A-Z, a-z, 0-9 and _. Must be less than 11 characters.

Web: Protocol of the new interface Specifies what protocol the interface will operate on. Select GRE.
UCI: network.<if name> proto Option Description
Opt: proto Static Static configuration with fixed address and netmask.
DHCP Client Address and netmask are assigned by DHCP
Unmanaged Unspecified
IPvé-inlPv4 (RFC4213) Used with tunnel brokers
IPv6-over-IPv4 Stateless IPvé over IPv4 transport
GRE Generic Routing Encapsulation protocol
10T
L2TP Layer 2 Tunnelling Protocol
PPP Point to Point Protocol
PPPoE PPP over Ethernet
PPPoATM PPP over ATM

LTE/UMTS/GPRS/EV-DO | CDMA, UMTS, or GPRS connection using an AT-style 3g modem

Web: Create a bridge over multiple interfaces | Not applicable for GRE.
UCI: network.<if name>

Opt: nfa

Create a bridge over multiple interfaces Not applicable for GRE.
UCI: network.< name>

Opt: n/a

Click Submit. The Common Configuration page appears. There are three sections in the Common
Configurations page.

General Setup Configure the basic interface settings such as protocol, IP address, mask length, local interface, remote IP address,
TTL, tunnel key and MTU.

Advanced Settings | 'Bring up on boot' and 'monitor interface state' settings.

Firewall Settings Assign a firewall zone to the connection.
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15.1.1. GRE Connection: Common Configuration: General Setup

Common Configuration

General Setup Advanced Setlings Firewall Seftings

Status
gre-Tunnell

Protocol | GRE v
Tunnel IP Address
Mask Length

Local Interface 1G

Remote IP Address

TTL 128
Tunnel key
MTU 1472

RX- 0.00 B (0 Pkis )
TX: 0.00 B (0 PKis.)

[The GRE common configuration page
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Web: Protocol of the new interface Shows the protocol the interface will operate on . GRE should be currently selected.
UCI: network.<if name>.proto
Opt: proto
Web: Tunnel IP Address Configures local IP address of the GRE interface.
UCI: network.<if name>.ipaddr
Opt: ipaddr
Web: Mask length Subnet mask, in CIDR notation, to be applied to the tunnel. Typically ‘30" for point-to-point
tunnels.
UCI: network.<if name> .ipaddr
Default | 24
Opt: mask_length e
Range | 0-30
Web: Local Interface Specifies which interface is going to be linked with the GRE tunnel interface (optional).
UCI: network. <if name> .remote_ip
Opt: local interface
Web: Remote IP address For point-to-point tunnels. Specifies remote IP address.
UCI: network. <if name> .remote_ip
Opt: remote_ip
Web: TTL Sets Time-To-Live value on the interface.
UCI: network. <if name> key Defautt | 128
Opt: key Range
Web: Tunnel key Sets GRE tunnel ID key (optional). Usually an integer.
UCI: network. <if name> key
Opt: key
Web: MTU Sets GRE MTU (maximum transmission unit) size of PDUs using this interface.
UCI: nwtwork. <if name> .mtu Default | 1472
Opt: mtu Range

15.1.2. Configuring IPvé Routes Using The Web Interface
You can also specify IPv6 routes by defining one or more IPv6 routes. In the IPv6 routes section, click Add.
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Web: Interface Specifies the logical interface name of the parent or master interface this route belongs to. It

must refer to one of the defined interface sections.
UCI: network@route[1].interface

Opt: interface

Web: target Specifies the route network IP address, or subnet in CIDR notation:

UCI: network@route[1] target Eample: 2001:0DB8:100:FO0:BA3::1/64

Opt: target

Web: Gateway Network gateway. If omitted, the gateway from the parent interface is taken. If set to 0.0.0.0

no gateway will be specified for the route.
UCI: network@route[1].gateway

Opt: Gateway

Web: Metric Specifies the route metric to use.

UCI: network@route[1].metric Defadtt | 0

Opt: metric Range

Web: MTU Defines a specific MTU for this route. If omitted the MTU from the parent interface will be
taken.

UCI: network@route[1].mtu

Default | Empt:
Opt: mtu P

Range

When you have made your changes, click Save & Apply.

15.1.3. GRE Connection: Common Configuration-Advanced Settings

Commaon Configuration

General Setup Advanced Selfings Firewall Seltings

Bring up on boot
Manitor intarface state [0 @ This miterface sfate wowld be reporfed fo VA Monitor wia keep-alive

Dependant interfaces | GRETUNNELY: %5
MOBILE_amylan: 5§
MOBILE voda: %6
PofADSL 6
SUBMET1: (no inferfaces atfachad)
SUBNETZ; [=
SUBNET3: o
SUBNET4: j=

loopback. Z#

@ Check interfaces which should starf after this inferface is started and stop after this interface is slopped

SNMP Alas ifirdex @ Alias ifindex SNUP agent. Allas indexes ave present ol 1000 offsel So sefting T here will creale snmp (Table entry 1001

Usefil when interface cresles new linux mlerface an every slartup (8.g. pop interface). With s sef the interface could be monitored via consiant snmp agent
mnferface table entry

[The GRE advanced settings page
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Web Field/UCI/Package Option = Description

Web: Bring up on boot Enables the interface to connect automatically on boot up.

: <i >
UCI: network.<if name>.auto Default: 1 | Enabled

Opt: auto 0 Disabled

Web: Monitor interface state Enabled if status of interface is presented on Monitoring platform.

: <j > i
UCI: network.<if name> monitored Defauft: 1 | Enabled

Opt: monitored 0 Disabled

Web: Dependant Interfaces Lists interfaces that are dependant on this parent interface. Dependant interfaces will go
down when parent interface is down and will start or restart when parent interface starts.
UCI: network.[..x.].dependants
Separate multiple interfaces by a space when using UCI. Example: option dependants
Opt: dependants ‘PPPADSL MOBILE'

This replaces the following previous options in child interfaces.

gre option local_interface

[t2p | option src_ipaddr

iot option wan1 wan2

6in4 | option ipaddr

6to4 | option ipaddr

Web: SNMP Alias ifindex Defines a static SNMP interface alias index for this interface, that can be polled via the

SNMP interface index (snmp_alias_ifindex+1000). For more information, read the chapter
UCI: network.[.x.]snmp_alias_ifindex | ‘Configuring SNMP".

Opt snmp_allas_lﬂndex Default: Blank | No SNP interface alias index

Range 0-4294966295

15.1.4. GRE Connection: Firewall Settings
Use this section to select the firewall zone you want to assign to this interface.

Select unspecified to remove the interface from the associated zone or fill out the create field to define a new
zone and attach the interface to it.

Common Configuration

General Setup Advanced Setlings Firewall Seltings

Create / Assign

2 lan: lan: &
firewall-zone -

Wans ADSL: T= il 3G Sa

s unspecified -or- create

& Choose the firewall zone you want to assign fo this interface. Select unspecified to remove the interface from
define a new zone and attach the interface to it.

Back to Overview Save & Apply m Reset

GRE firewall settings
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Click Save and Apply. This will save the current settings and return you to the Interface Overview page. To
configure further settings on the GRE interface select EDIT for the relevant GRE interface.

15.1.5. GRE Connection: Adding A Static Route

After you have configured the GRE interface, you must configure a static route, to route the desired traffic over

the GRE tunnel. To do this, browse to Network -> Static Routes. For more information, read the chapter

‘Configuring Static Routes’.

15.2. Configuring GRE Using UCI

GRE using Command Line

The configuration file is stored on /etc/config/network.

For the examples below, tunnel1 is used as the interface logical name.

root@VA_router:~# uci show network
network.tunnel1=interface
network.tunnell.proto=gre
network.tunnel1.monitored=0
network:tunnell.ipaddr=172.255.255.2
network.tunnell.mask_length=24
network.tunnell.local_interface=wan
network.tunnell.remote_ip=172.255.255.100
network.tunnel1.tt|=128
network.tunnell.key=1234

network.tunnell.mtu=1472

network.tunnel1.auto=1

GRE Configuration using Package Options

root@VA_router:~# uci export network
config interface 'tunnel1’

option proto 'gre’

option monitored ‘0’

option ipaddr "172.255.255.2"

option mask_length '24'

option local_interface ‘wan'

option remote_ip 172.255.255.100’
option ttl 128"

option key 1234’

option mtu '1472'

option auto "1’

To change any of the above values use uci set command.
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To show the current running interfaces, enter:

root@VA _router:~# ifconfig

base0

Link encap:Ethernet HWaddr 00:00:00:00:01:01

inet6 addr: fe80:200:ff:fe00:101/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1504 Metric:1

RX packets:39810 errors:0 dropped:0 overruns:O frame:0 TX packets:365 errors:0 dropped:0 overruns:O carrier:0 collisions:0
txqueuelen:1000

RX bytes:10889090 (10.3 MiB) TX bytes:68820 (67.2 KiB)

eth4

Link encap:Ethernet HWaddr 00:1E:10:1F:00:00

inet addr:10.68.66.54 Bcast:10.68.66.55 Mask:255.255.255.252
inet6 addr: fe80:21e:10ff:fe1£.0/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:81 errors:0 dropped:0 overruns:0 frame:0 TX packets:127 errors:0 dropped:0 overruns:0 carrier:O collisions:0
txqueuelen:1000

RX bytes:8308 (8.1 KiB) TX bytes:12693 (12.3 KiB)

gre-Tunnel Link encap:UNSPEC HWaddr 0A-44-42-36-DB-B0-00-48-00-00-00-00- 00-00-00-00

inet addr:13.13.13.2 Mask:255.255.255.248

inet6 addr: fe80::5efe:a44:4236/64 Scope:Link UP RUNNING MULTICAST MTU:1472 Metric:1

RX packets:7 errors:0 dropped:0 overruns:0 frame:0 TX packets:7 errors:0 dropped:0 overruns:O carrier:0 collisions:0 txqueuelen:0

RX bytes912 (912.0 B) TX bytes:884 (884.0 B)

lo
Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0 ineté addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets: 1465 errors:0 dropped:0 overruns:O frame:0 TX packets:1465 errors:0 dropped:0 overruns:O carrier:0 collisions:0
txqueuelen:0

RX bytes:166202 (162.3 KiB) TX bytes166202 (162.3 KiB)

To display a specific GRE interface, enter ifconfig gre-<if name>:
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root@VA_router:~# ifconfig gre-Tunnel1

gre-Tunnel1 Link encap:UNSPEC HWaddr 0A-44-42-36-00-00-7F-E2-00-00-00- 00-00-00-00-00

inet addr:13.13.13.2 Mask:255.255.255.248

inet6 addr: fe80:5efe:a44:4236/64 ScopeiLink UP RUNNING MULTICAST MTU:1472 Metric:1

RX packets:7 errors:0 dropped:0 overruns:0 frame:0 TX packets:7 errors:0 dropped:0 overruns:0 carrier:0 collisions:0 txqueuelen:0

RX bytes:912 (912.0 B) TX bytes:8GRE route status

To show the current GRE route status, enter:

root@VA_router:~# route -n

Kernel IP routing table

i

A GRE route will only be displayed in the routing table when the interface is up.

15.3. GRE Diagnostics

GRE Interface Status

Destination | Gateway Genmask Flags | Metric | Ref | Use | Ilface

0.0.0.0 10.68.66.53 | 0.0.0.0 uc |0 0 |0 eth4

0.0.0.0 1313131 | 0000 uGc |1 0 |0 0 gre-Tunnell

10.68.66.52 | 0.0.0.0 255255255252 | U 0 0 |0 eth4

13.13.13 00.0.00 255.255255248 | U 0 0 |0 gre-Tunnell

172191013 | 1313131 | 255255255255 | UGH | 0 0 |0 gre-Tunnell
NOTE
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To show the current running interfaces, enter:

root@VA _router:~# ifconfig

base0 Link encap:Ethernet HWaddr 00:00:00:00:01:01

inet6 addr: fe80:200:ff:fe00:101/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1504 Metric:1
RX packets:39810 errors:0 dropped:0 overruns:O frame:0

TX packets:365 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes: 10889090 (10.3 MiB) TX bytes:68820 (67.2 KiB)
eth4 Link encap:Ethernet HWaddr 00:1E:10:1F:00:00

inet addr:10.68.66.54 Bcast:10.68.66.55 Mask:255.255.255.252
inet6 addr: fe80:21e:10ff:fe1£.0/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:81 errors:0 dropped:0 overruns:0 frame:0

TX packets:127 errors:0 dropped:0 overruns:O carrier:0
collisions:0 txqueuelen:1000

RX bytes:8308 (8.1 KiB) TX bytes: 12693 (12.3 KiB)
gre-Tunnel Link encap:UNSPEC HWaddr 0A-44-42-36-DB-B0-00-48-00-00-00-00- 00-00-00-00
inet addr:13.13.13.2 Mask:255.255.255.248

inet6 addr: fe80:5efe:a44:4236/64 ScopeiLink

UP RUNNING MULTICAST MTU:1472 Metric:1

RX packets:7 errors:0 dropped:0 overruns:O frame:0

TX packets:7 errors:0 dropped:0 overruns:O carrier:0
collisions:0 txqueuelen:0

RX bytes:912 (912.0 B) TX bytes:884 (884.0 B)

lo Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: :1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1

RX packets:1465 errors:0 dropped:0 overruns:O frame:0

TX packets:1465 errors:0 dropped:0 overruns:O carrier:0
collisions:0 txqueuelen:0

RX bytes166202 (162.3 KiB) TX bytes:166202 (162.3 KiB)

To display a specific GRE interface, enter ifconfig gre-<if name>:
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root@VA_router:~# ifconfig gre-Tunnel1

gre-Tunnel1 Link encap:UNSPEC HWaddr 0A-44-42-36-00-00-7F-E2-00-00-00- 00-00-00-00-00

inet addr:13.13.13.2 Mask:255.255.255.248

inet6 addr: fe80:5efe:a44:4236/64 ScopeiLink

UP RUNNING MULTICAST MTU:1472 Metric:1

RX packets:7 errors:0 dropped:0 overruns:O frame:0

TX packets:7 errors:0 dropped:0 overruns:O carrier:0

collisions:0 txqueuelen:0

RX bytes:912 (912.0 B) TX bytes:8GRE route status

To show the current GRE route status, enter:

root@VA_router:~# route -n

Kernel IP routing table

Destination | Gateway Genmask Flags | Metric | Ref | Use | Iface

0.0.00 10.68.66.53 | 0.0.0.0 UG 0 0 0 eth4

0.0.00 1313131 | 0000 uG 1 0 0 0 gre-Tunnel
10.68.66.52 | 0.0.00 255255255252 | U 0 0 0 eth4
131313 .00.000 255.255.255.248 | U 0 0 0 gre-Tunnell
172191013 | 1313131 | 255255255255 | UGH | 0 0 0 gre-Tunnel

Note: a GRE route will only be displayed in the routing table when the interface is up.
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16. Configuring VRF (Virtual Router Forwarding)

Virtual Routing and Forwarding (VRF) is a technology that allows multiple instances of a routing table to exist in
a router and work simultaneously. Traffic between routing tables is segregated and so increases security.

VRF overview

An interface is configured to belong to a VRF. Interfaces included in the VRF form an independent routing
domain, so routing of incoming and outgoing packets only happens within a VRF. It is also possible to add
individual routes to a VRF using static routes.

) (o

Default VRF VRF “red”

Default table “Red” table

=

[ o

eth0 swpl | swp2 | swp3 iz | [tz

VRF architecture

Configuration package used

network interface

16.1. Configuring VRF Using The Web Interface

Setting the VRF for an Interface

To create VRFs, you must add interfaces. To add an interface to a VRF instance, select Network - > Interfaces,
select the desired interface to edit then select Common Configuration - > Advanced Settings.

Enter in the relevant VRF name in the VRF field.
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WLAN MOBILEZ MOBILE LAN

Interfaces - LAN

On this page you can configure the network interfaces. You can bridge several interfaces by ticking the "bridge interfaces” field and enter the names of se
spaces. You can also use VLAN notation INTERFACE . VLANNR (2.9.: eth@.1).

Common Configuration

General Setup Advanced Settings Physical Settings Firewall Settings

Bringup on boot ¥
Monitor interface state [ @ This interface state would be reported to VA Monitor via keep-alive

Override MAC
address

Override MTU 1500
Use gateway metric |0

Dependantinterfaces [ | Mobile: &)
O |Mobile2: &)
O |lan: B
I |loopback: 4~

O |wlan: (no interfaces attached)
@ Check interfaces which should start after this interface is started and stop after this interface is stopped

SNMP Alias ifindex B Alias findex for SNMP agent. Alias indexes are present at 1000 offset. So sefting Th
1001. Useful when interface creates new linux inferface on every startup (e.g. ppp interface). With this set the interface could be

interface table entry

SNMP Alias ifDescr B Alias ifDescr for SNMP agent. Allows to specify a custom ifDescr string

VRF  Camera @ Assign inferface to this VRF 1-|

The interfaces configuration page

Web: VRF Defines the VRF name to which this interface belongs.
UCI: network.<if name>.vrf Note: the name must be consistent across all interfaces that want to reside on that VRF.
Opt: wrf (empty) | Interface is not attached to a VRF

Range 0-15 characters

To add additional interfaces to a VRF, repeat the above for the relevant interface(s).

For example, the above configuration creates a VRF on a LAN interface. To configure this VRF to be used by
traffic from a camera on a LAN interface to a VRF on a mobile interface, repeat the above instructions for a
mobile interface so the camera VRF will now contain a local network and mobile interface to route traffic.
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NOTE

i

The default VRF is created automatically and is not assigned any VRF name. It is recommended

to use this default VRF to access router services and applications; for example, HTTP, SSH,

SNMP etc.

16.1.1. Configuring A VRF On A Static Route
Each VRF has its own routing table and static routes can be added to a VRF routing table. To define a static route
on a VRF, select Network - >Static Routes.

Routes

Static IPv4 Roules

Interface Target

WOBILEZ B2T7.191.195

IPvd-Hetmask

Host-{P or Nehvork flarged is & m

ty over which interface and gateway & cerain host or nebwork can be reached

1Pyd-Gateway Metric

efwonk

255.255.205 255

BT

RF

Camers D#l#e

[The static routes configuration page

Web Field/UCIl/Package Option

Description

Web: VRF
UCI: network.route.vrf

Opt: vrf

Defines the VRF name.

Note: ‘none’ is a special name to move a route out of a VRF.

Example: network.route.vrf=none

(empty) | Interface is not attached to a VRF

Range 0-15 characters

16.2. Configuring The VRFs Using The Command Line

You configure a VRF using the interface configuration section in the network etc/config/network.

The VRF name must be consistent across all interfaces that want to reside on that VRF.

For the command line examples below, two VRFs called Camera and Management are configured.

VRF using UCI

network.lan.vrf=Camera

network.Mobile1.vrf=Camera

network.Mobile2.vrf=Management

root@VA_router:~# uci show network | grep vrf

VRF using Package Options
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root@VA_router:~# uci export network
package network

config interface lan

option vrf 'Camera’

config interface Mobile

option vrf 'camera’

config interface Mobile2

option vrf 'Manangement'

16.2.1. VRF Using UCI

root@VA_router:~# uci show network | grep vrf network.lan.vrf=Camera network.Mobile1.vrf=Camera

network.Mobile2.vrf=Management

VRF using Package Options

config interface lan
option vrf 'Camera’

config interface Mobile

root@VA_router:~# uci export network package network

option vrf 'Camera’

config interface Mobile2

option vrf 'Management'

To display a list of running VRFs, enter:

root@VA_router:~# ip vrf Name Table

Management 10

Camera 10

16.3. VRF Diagnostics

To display a list of running VRFs, enter:

root@VA_router:~# ip vrf

Name Table

Management 10

Camera 10

VRF Table

To display the routing table for a VRF, enter the command:
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ip router list vrf <vrf name>

VRF Routes
To display the routing table for a VRF, enter the command:

ip route list vrf <vrf name>.

root@VA_router:~# ip route list vrf Camera

default via 10.92.163.130 dev gmimux0

10.92.163.128/30 dev gmimux0 proto kernel scope link src 10.92.163.129
172.16.100.0/24 dev eth1 proto kernel scope link src 172.16.100.1
root@VA_router:~# ip route list vrf Management

default via 10.176.120.94 dev gmimux

10.176.120.92/30 dev gmimux1 proto kernel scope link src 10.176.120.93
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17. Configuring Static Routes

It is possible to define arbitrary IPv4 routes on specific interfaces using route sections. As for aliases, multiple
sections can be attached to an interface. These types of routes are most commonly known as static routes.

You can add static routes to the routing table to forward traffic to specific subnets when dynamic routing
protocols are not used or they are not configured for such subnets.

They can be created based on an outgoing interface or next hop IP address.

Configuration Package Used

network router

17.1. Configuring Static Routes Using The Web Interface

In the top menu, select Network -> Static Routes. The Routes page appears.

Routes

Routes specify over which intedace and galeway & CRILaIN hasl of nebwork can b reached

Static IPv4 Routes

inierace Target Pl Hetmask P Gatewary Matric ML

HostP or Nedwork & targel is @ nefwork

This sechon containg no valugs yel

Mdd

Static IPv6 Routes

Imerface Target IPVE.Galeway Metsic MTU

Pofi-Aodmas or Network (CIDR]

Thvs sechion contams no valuss yel

Al

e

[The routes page

In the IPv4 Routes section , click Add.
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Web Field/UCIl/Package Option Description

Web: Interface Specifies the logical interface name of the parent or master interface this route belongs to. It

must refer to one of the defined interface sections.
UCI: network@route[Q].interface

Opt: interface

Web: target Specifies the route network IP address.
UCI: network@router{O] target

Opt: target

Web: netmask Defines the route netmask. If omitted, 255.255.255.255 is assumed, which makes the target a

host address.
UCI: network@route[0].netmask

Opt: netmask

Web: Gateway Network gateway. If omitted, the gateway from the parent interface is taken. If set to 0.0.0.0

no gateway will be specified for the route.
UCI: network@route[0].gateway

Opt: Gateway

Web: Metric Specifies the route metric to use.

UCI: network@route[0].metric Defautt | 0

Opt: metric Range

Web: MTU Defines a specific MTU for this route. If omitted, the MTU from the parent interface will be
taken.

UCI: network@route[0].mtu

Default | Blank
Optmtu

Range

17.2. Configuring Routes Using Command Line

By default all routes are named ‘route’, it is identified by @route then the route’s position in the package as a
number. For example, for the first route in the package using UCI:

network@route[O]=route

network@route[O].interface=lan

Or using package options:

config route

option 'interface' 'lan’

However, you can give a route a name if desired. For example, a route named ‘myroute’ will be:
network.myroute.

To define a named route using UCI, enter:

network.name_your_route=route

network.name_your_route.interface=lan

To define a named route using package options, enter:
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config route 'name_your_route'

option 'interface’ 'lan’

17.3. IPv4 Routes Using UCI

The command line example routes in the subsections below do not have a configured name.

root@VA_router:~# uci show network
network@route[O]=route

network @route[O].interface=lan

network @route[O].target=3.3.3.10
network@route[0].netmask=255.255.255.255
network@route[0].gateway=10.1.1.2
network@route[O].metric=3

network @route[0].mtu=1400

IPv4 Routes using Package Options

root@VA_router:~# uci export network

package network

config route

option interface 'lan'

option target 2.2.2.2'

option netmask 255.255.255.255'
option gateway '192.168.100.1'

option metric '1'

option mtu '"1500'

17.4. IPv6 Routes Using UCI

root@VA_router:~# uci show network
network@route[1]=route

network @route[1].interface=lan
network@route[1].target=2001:0DB8:100:FO0:BA3::1/64
network@route[1].gateway=2001:0DB8:99::1

network@route[1].metric=1

network @route[1].mtu=1500

IPv6 routers using Package Options
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package network

config route

option interface 'lan'

option metric "1’

option mtu 1500

root@VA_router:~# uci export network

option target '2001:0DB8:100:FO0:BA3::1/64'

option gateway '2001:0DB8:99:1"

17.5. Static Routes Diagnostics

To show the current routing status, enter:

Root@VA_router:~# route

Kernel IP routing table

Destination Gateway | Genmask Flags | Metric | Ref | Use | Iface
192168.100.1 | * 2552552550 | O 0 0 0 eth 0
NOTE

A route will only be displayed in the routing table when the interface is up.

17.6. Configuring IPvé Routes Using The Web Interface

You can also specify IPv6 routes by defining one or more IPv6 routes. In the IPv6 routes section, click Add.

Web Field/UCIl/Package Option

Description

Web: Interface
UCI: network@route[1].interface

Opt: interface

Specifies the logical interface name of the parent or master interface this route belongs to. It
must refer to one of the defined interface sections.

Web: target
UCI: network@route[1]target

Opt: target

Specifies the route network IP address, or subnet in CIDR notation:

Eample: 2001:0DB8:100:F00:BA3::1/64

Web: Gateway
UCI: network@route[1].gateway

Opt: Gateway

Network gateway. If omitted, the gateway from the parent interface is taken. If set to 0.0.0.0
no gateway will be specified for the route.

Web: Metric Specifies the route metric to use.

UCI: network@route[1].metric Defadtt | 0

Opt: metric Range

Web: MTU Defines a specific MTU for this route. If omitted the MTU from the parent interface will be

UCI: network@route[1].mtu

Opt: mtu

taken.

Default | Empty

Range
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When you have made your changes, click Save & Apply.
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18. Configuring BGP (Border Gateway Protocol)

BGP is a protocol for exchanging routing information between gateway hosts, each with its own router, in a
network of autonomous systems. BGP is often the protocol used between gateway hosts on the internet. The
routing table contains a list of known routers, the addresses they can reach, and a cost metric associated with
the path to each router so that the best available route is chosen.

Configuration package used

bgpd routing

peer

routemap

18.1. Configuring BGP Using The Web Interface

In the top menu, select Network -> BGP. The BGP configuration page appears.

The page has three sections: Global Settings, BGP Neighbours and BGP Route Map.

BGP

Global Settings

Add

BGP Route Map
This secfion confaing no values yel

A

BGP Neighbours

IP Address Autonomous System Number Route Map Route Map Direction

This secton comlans no valves yet

Add

Save & Apply m Resat

The BGP page

BGP Global Settings

To configure global BGP settings, click Add. The Global Settings page appears.
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BGP

Global Settings

BGP Enabled
Router ID

Scan Time 60 @ The interval in seconds between RIB scans

Autonomaous System

Log keepalives
Log events

Log filters

Log fsm

Log updates

Metwork ]

@ These networks will be announced fo neighbours

[The BGP global settings page
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Web Field/UCIl/Package Option

Description

Web: BGP Enabled
UCI: bgpd.bgpd.enabled

Opt: enabled

Enables or disables BGP protocol.

Default: 0 | Disabled

1 Enabled

Web: Router ID
UCI: bgpd.bgpd.router_id

Opt: router_id

Sets a unique router ID in 4 byte format 0.0.0.0.

Web: Scan Time
UCI: bgpd.bgpd.scan_time

Opt: scan_time

Defines the interval in seconds between RIB scans.

Default | 60 seconds

Range

Web: Autonomous System Number
UCI: bgpd.bgpd.asn

Opt: asn

Defines the ASN for the local router. Type in the ASN.

Default | Blank

Range | 1-4294967295

Web: Log keepalives
UCI: bgpd.bgpd.debug_keepalive

Opt: debug_keepalives

Defines whether to enable BGP keepalives to the system log.

Default: 0 | Disabled
1 Enabled

Web: Log events
UCI: bgpd.bgpd.debug_events

Opt: debug_events

Defines whether to enable BGP event to the system log.

Default: 0 | Disabled

1 Enabled

Web: Log filters
UCI: bgpd.bgpd.debug_filters

Opt: debug_filters

Defines whether to enable BGP filter events to the system log.

Default: 0 | Disabled

1 Enabled

Web: Log fsm
UCI: bgpd.bgpd.debug_fsm

Opt: debug_fsm

Defines whether to enable BGP state changes to the system log.

Default: 0 | Disabled

1 Enabled

Web: Log Updates
UCI: bgpd.bgpd.debug_updates

Opt: debug_updates

Defines whether to enable BGP updates to the system log.

Default: 0 | Disabled

1 Enabled

Web: Network
UCI: bgpd.bgpd.network

Opt: list network

Sets the list of networks that will be advertised to neighbours in prefix format 0.0.0.0/0.
Separate multiple networks by a space using UCI. Ensure the network prefix matches the one
shown in the routing table. For more information, read the ‘Routes’ section below.

Web: n/a
UCI: bgpd.bgpd.vrf

Opt: vrf

Defines the VRF with which to associate this BGP routing instance.

18.2. Optionally Configure A BGP Route Map

Route maps provide a means to both filter and/or apply actions to a route. This allows a policy to be applied to
routes. Route maps are an ordered list of route map entries each with a set of criteria that must be matched
before specific attributes of the route are modified.

Scroll down to the BGP Route Map section.

158

Merlin 4400 Management Guide




Type in a name for the BGP route map name and then click Add. The BGP Route Map configuration section
appears. You can configure multiple route maps. The examples below are for a route map named ROUTEMAP.

ROUTEMAP
Order
Policy Type | Permit

Match Type

Match Value

Use - prefix to deny match

Set Option

Set Value

@ Format depen

ype. In case of IP Address and BGF Communi

tfy value is parsed

list of items to match

[The route map section
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Web: Match Type

Defines match type. Available options are as follows:

Web: Order
UCI: bgpd ROUTEMAP.order

Opt: order

Defines the route map order number.

Default | Blank

Range | 1-65535

Web: Policy Type
UCI: bgpd ROUTEMAP permit

Opt: permit

Defines the actions taken if the entry is matched.

Default: Permit | Permits the route to process the set actions for this entry.

Deny Denies the route.

UCI: bgpd. ROUTEMAPmMatch_type

Opt: match_type

Defines match type. Available options are as follows:

IP address Matches IP address
IP Next Hop Matches next hop IP address
AS-Path Matches AS path

Route Metric Matches route metric

BGP Community | Matches BGP community

Web: Match value
UCI: bgpd. ROUTEMAPmatch

Opt: match

Defines the value of the match type. Format depends on the match type selected.
In the case of IP address and BGP Community values, the match value is parsed as a
list of items to match.

Enter - prefix to deny match.

Web: Set Option

UCI: bgpd ROUTEMAPset_type Opt: set_type

Defines the set option to be processed on a match. Available options are shown
below.

None

IP Next Hop

Setting option for IP next hop.

Local Preference Setting option for Local Preference

Router Weight
BGP MED

Setting option for Route Weight

Setting option for BGP multi-exit discriminator (BGP metric)

AS Path to Prepend | Setting option to prepend AS to AS path

BGP Community
IPv6 Next Hop

Setting option for BGP community

Setting option for IPv6 Next Hop Global

IPv6 Next Hop Local | Setting option for IPv6 Next Hop Local

Web: Value
UCI: bgpd. ROUTEMAP et

Opt: set

Defines the set value when a match occurs. Value format depends on the set option
you have selected.

Web: n/a
UCI: bgpd. ROUTEMAP.routing

Opt: set

Defines the routing section this BGP route map is related to.

18.3. Configure BGP Neighbours

To configure BGP neighbours, in the BGP neighbours section, click Add. The BGP Neighbours page appears. You
can configure multiple BGP neighbours.

BGP Neighbours

IP Adifress

1.11.11.1 2

futonomous System Numbes

Route Map

Route IPvé  Local  Holdtime Keepalive Interval Connect Timer
Map Peer
Dinection
SECoNS Seconds
n w

[The BGP neighbours section
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Web: IP Address Sets the IP address of the neighbour.
UCI: bgpd.@peer{0].ipaddr

Opt: ipaddr

Web: Autonomous System Number | Sets the ASN of the remote peer.

UCI: bgpd.@peer[0].asn Defautt | Blank

Opt: asn Range | 1-4294967295

Web: Route Map Sets route map name to use with this neighbour.
UCI: bgpd.@peer{0].route_map

Opt: route_map

Web: Route Map Direction Defines what direction to apply to the route map.

UCI: bgpd.@peer{0].route_map_in Defadtt: 1 | In

Opt: route_map_in 0 Out

Web: IPvé Defines whether the peer is connected over IPvé.

UCI: bgpd.@peer{0].ipvé Defautt | 0

Opt: ipvé 1

Web: Local Peer Defines an announced route’s next hop as being equivalent to the address of the router if it is

learned via BGP.
UCI: bgpd.@peer{0].next_hop_self

Default | O

Opt: next_hop_self cla
1

Web: Holdtime Defines how long to wait for incoming BGP messages before assuming peer is dead.
UCI: bgpd.@peer{0].holdtime_sec The timer is reset every time a BGP message is received.
Opt: holdtime_sec Default | 0

Range
Web: Keepalive Interval Defines the interval in seconds for between two successive BGP keep alive messages.
UCI: bgpd. @peer{0] keepalive_sec Defautt | 0
Opt: keepalive_sec Range
Web: Connect Timer Defines how long to wait after interface is up before retrying the connection on it.
UCI: bgpd.@peer{0].connect_sec Defatt | 0
Opt: connect_sec Range
Web: n/a Defines the routing section this BGP peer is related to.

UCI: bgpd.@peer{0].routing

Opt: routing

18.4. Configuring BGP Using Command Line
Configuring BGP using UCI

You can configure BGP using UCI. The configuration file is stored on:

letc/config/bgpd
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root@VA_router:~# uci show bgpd
bgpd.bgpd=routing
bgpd.bgpd.enabled=yes
bgpd.bgpd.router_id=3.3.3.3

bgpd.bgpd.asn=1

bgpd.bgpd.vrf=datavrf
bgpd@peer{O]=peer
bgpd.@peer[0].route_map_in=yes

bgpd @peer[0].ipaddr=11.11.11.1
bgpd@peer{0].asn=1

bgpd @peer[0].route_map=ROUTEMAP
bgpd.@peer[0].ipv6=0
bgpd.@peer[0].next_hop_self=0

bgpd @peer[0].holdtime_sec=0

bgpd @peer([0].keepalive_sec=0

bgpd @peer[0].connect_sec=0
bgpd.@peer{0].routing="bgpd'

bgpd. ROUTEMAP=routemap

bgpd ROUTEMAP.order=10

bgpd ROUTEMAP permit=yes

bgpd ROUTEMAPmatch_type=ip address
bgpd ROUTEMAPmMatch=192.168.101.1/32
bgpd ROUTEMAPset_type=ip next-hop

bgpd ROUTEMAPset="192.168.101.2/32"

bgpd ROUTEMAPwrf="bgpd'

bgpd.bgpd.network=11.11.11.0/29 192.168.103.1/32

To change any of the above values use UCI set command.
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Configuring BGP using Package Options

root@VA_router:~# uci export bgpd
package bgpd

config routing 'bgpd'

option enabled 'yes'

option router_id '3.3.3.3'

option asn '1'

list network '11.11.11.0/29"

list network '192.168.103.1/32'

config peer

option route_map_in 'yes'

option ipaddr '"11.11.11.1"

option asn '1"

option route_map 'ROUTEMAP' option ipvé ‘0’
option next_hop_self ‘0’

option holdtime_sec ‘0’

option keepalive_sec ‘0’

option connect_sec ‘0’

option routing ‘bgpd’

config routemap 'ROUTEMAP
option order 10" option permit 'yes'
option match_type 'ip address'
option match '192.168.101.1/32'
option set_type 'ip next-hop'

option set 192.168.101.2/32'

option routing ‘bgpd’

18.5. View Routes Statistics

To view routes statistics, in the top menu click Status -> Routes. The routing table appears.
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Routes

The following rules are cumently adive on this system

ARP

Active IPv4-Routes

Hetwork Target |Pvs-Gateway
wan 0.0.0000 10.84,84.684
Wan 0.0.0.0/0 10.84.84.84
LANZ 10.1.0.0/18 0000

wan 1084 84 B4 0.0.00

LANZ 192.188.101.1 10.1.10.83
lan 192.168.210.0024 0.0.00

wan 217.87.129.143 10848484

Active IPvE-Routes

loopbhadk

0:0:0:0:0:0:0:1

HNetwork Target IFvE-Gateway
lcopback 0:0:0:0:0:0:0:0/0 0:0:0:0:0:0:0:0/0
loopback 0:0:0:0:0:0:0:00 0:0:0:0:0:0:0:000

=]
=]
=]
=)
=]
[=]
o
=)
=]

LANZ FF02:0:0:0:0.0:0:FB 0:0:0:0:0:0:0:0/0
basal FFOO.0:0:0:0:0:0:008 0:0:0:0:0:0:0:0/0
I=n FF00:0:0:0:0:0:0:0/8 0:0:0:0:0:0:0:0:0
LANZ FFO0:0:0:0:0:0:0:w8 0:0:0:0:0:0:0:00
lcopbadk 0:0:0:0:0:0:0:0/0 (0:0:0:0:0:0:0/0

Interface

be-lan

&th1

ethi

Metric

Metric

FFFFEFFF

FRFFFFFF

00000000

ao000000

20000100

20000100

00000100

FFFFFFFF

[The routing table

To view routes via the command line, enter:

root@support~# route -n

Kernal IP routing table

Destination | Gateway | Genmask Flags | Metric | Ref | Use | Iface

10.1.00 0.00.0 25525500 | U 0 0 0 br-lan2
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19. Configuring OSPF

Introduction

OSPF is a standardised link state routing protocol, designed to scale efficiently to support larger networks. Link
state protocols track the status and connection type of each link and produce a calculated metric based on these
and other factors, including some set by the network administrator. Link state protocols will take a path which
has more hops, but that uses a faster medium over a path using a slower medium with fewer hops. OSPF adheres
to the following link state characteristics:

* OSPF adheres to the following link state characteristics:

* OSPF employs a hierarchical network design using areas.

* OSPF will form neighbour relationships with adjacent routers in the same area. Instead of advertising the
distance to connected networks, OSPF advertises the status of directly connected links using Link-State
Advertisements (LSAs)

* OSPF sends updates (LSAs) when there is a change to one of its links, and will only send the change in the
update. LSAs are additionally refreshed every 30 minutes.

» OSPF traffic is multicast either to address 224.0.0.5 for all OSPF routers or 224.0.0.6 for all designated
routers.

* OSPF uses the Dijkstra shortest path first algorithm to determine the shortest path.
* OSPF is a classless protocol, and therefore supports Variable Length Subnet Masks (VLSMs).
Other characteristics of OSPF include:

» OSPF supports only IP routing.
* OSPF routes have an administrative distance is 110.

* OSPF uses cost as its metric, which is computed based on the bandwidth of the link. OSPF has no hop-count
limit.

The OSPF process builds and maintains three separate tables:

* A neighbour table containing a list of all neighbouring routers.
* A topology table containing a list of all possible routes to all known networks within an area.
* A routing table containing the best route for each known network.

19.1. OSPF Areas

Area 0 (Backbone Area)

OSPF areas

OSPF has a number of features that allow it to scale well for larger networks. One of these features is OSPF
areas. OSPF areas break up the topology so that routers in one area know less topology information about the
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subnets in the other area, and they do not know anything about the routers in the other area at all. With smaller
topology databases, routers consume less memory and take less processing time to run SPF. The Area Border
Router (ABR) is the border between two areas. The ABR does not advertise full topology information about the
part of the network in area 0 to routers in area 1. Instead the ABR advertises summary information about the
subnets in area 0. Area 1 will just see a number of subnets reachable via area 0.

19.2. OSPF Neighbours

OSPF forms neighbour relationships, called adjacencies, with other routers in the same area by exchanging ‘hello’
packets to multicast address 224.0.0.5. Only after an adjacency is formed can routers share routing information.

Each OSPF router is identified by a unique router ID. The router ID can be determined in one of three ways:

* The router ID can be manually specified.

* If not manually specified, the highest IP address configured on any loopback interface on the router will
become the router ID.

* If no loopback interface exists, the highest IP address configured on any physical interface will become the
router ID.

By default, hello packets are sent out of OSPF-enabled interfaces every 10 seconds for broadcast and point-to-
point interfaces, and 30 seconds for non-broadcast and point-to- multipoint interfaces.

OSPF also has a ‘dead interval’, which indicates how long a router will wait without hearing any hellos before
announcing a neighbour as ‘down’. The default setting for the dead interval is 40 seconds for broadcast and
point-to-point interfaces; and 120 seconds for non-broadcast and point-to-multipoint interfaces. By default, the
dead interval timer is four times the hello interval.

OSPF routers will only become neighbours if the following parameters within a hello packet are identical on each
router:

* ArealD

* Area type (stub, NSSA, etc.)

* Prefix

* Subnet mask

* Hello interval

* Dead interval

* Network type (broadcast, point-to-point, etc.)
* Authentication

The hello packets also serve as keepalives to allow routers to quickly discover if a neighbour is down. Hello
packets also contain a neighbour field that lists the router IDs of all neighbours the router is connected to. A
neighbour table is constructed from the OSPF hello packets, which includes the following information:

* The router ID of each neighbouring router

* The current ‘state’ of each neighbouring router

* The interface directly connecting to each neighbour

* The IP address of the remote interface of each neighbour

19.3. OSPF Designated Routers

In multi-access networks such as Ethernet, there is the possibility of many neighbour relationships on the same
physical segment. This leads to a considerable amount of unnecessary Link State Advertisement (LSA) traffic. If a
link of a router were to fail, it would flood this information to all neighbours. Each neighbour, in turn, would then
flood that same information to all other neighbours. This is a waste of bandwidth and processor load.

To prevent this, OSPF will elect a Designated Router (DR) for each multi-access network, accessed via multicast
address 224.0.0.6. For redundancy purposes, a Backup Designated Router (BDR) is also elected.
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OSPF routers will form adjacencies with the DR and BDR. If a change occurs to a link, the update is forwarded
only to the DR, which then forwards it to all other routers. This greatly reduces the flooding of LSAs. DR and
BDR elections are determined by a router’s OSPF priority, which is configured on a per-interface basis as a
router can have interfaces in multiple multi-access networks. The router with the highest priority becomes the
DR; second highest becomes the BDR. If there is a tie in priority, whichever router has the highest router |D will
become the DR.

19.4. OSPF Neighbour States

Neighbour adjacencies will progress through several states, described in the table below.

State Description

Down Indicates that no hellos have been heard from the neighbouring router.

Init Indicates a hello packet has been heard from the neighbour, but a two-way communication has not yet been initialised.

2-Way Indicates that bidirectional communication has been established.
Recalls that hello packets contain a neighbour field; thus, communication is considered 2-way when a router sees its own
router ID in its neighbour's hello packet. Designated and backup designated routers are elected at this stage.

ExStart Indicates that the routers are preparing to share link state information. Master/slave relationships are formed between
routers to determine who will begin the exchange.

Exchange | Indicates that the routers are exchanging Database Descriptors (DBDs). DBDs contain a description of the router's
topology database. A router will examine a neighbour’s DBD to determine if it has information to share.

Loading Indicates the routers are finally exchanging link state advertisements, containing information about all links connected to
each router. Essentially, routers are sharing their topology tables with each other.

Full Indicates that the routers are fully synchronised. The topology table of all routers in the area should now be identical.

Depending on the role of the neighbour, the state may appear as:

Ful/DR Indicating that the neighbour is a Designated Router (DR)

Full/BDR Indicationg that the neighbour is a Backup Designated Router (BDR)

Full/DROther | Indicating that the neighbour is neither the DR nor BDR. On a multi-access network, OSPF routers will only form full
adjacencies with DRs and BDRs. Non-DRs and non-BDRs will still form adjacencies but will remain in a 2-way state. This is

normal OSPF behaviour.

19.5. OSPF Network Types

OSPF’s functionality is d