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This manual is intended for LD3008 and LD3016 multi-platform GPON OLT system
operators and maintenance personnel for providers of Gigabit passive optical network
(GPON) and Ethernet services. This manual assumes that you are familiar with the

following:

v Ethernet networking technology and standards

v Internet topologies and protocols

v GPON technology and standards

v Usage and functions of graphical user interfaces.

All the command lines examples on this manual have output based on the LD3016

speficications.

Document Structure

Tab. 1.1 briefly describes the structure of this document.

Chapter

Description

1 Introduction

Introduces the overall information of the document.

2 System Overview

Introduces the LD3008 and LD3016 system. It also lists the features
of the system.

3 Command Line Interface (CLI)

Describes how to use the Command Line Interface (CLI).

4 System Connection and IP Address

Describes how to manage the system account and IP address.

5 Port Configuration

Describes how to configure the Ethernet ports.

6 System Environment

Describes how to configure the system environment and

management functions.

7 Network Management

Describes how to configure the network management functions.

8 System Main Functions

Describes how to configure the system main functions.

9 IP Multicast

Describes how to configure the IP multicast functions.

11 GPON Configuration

Describes how to configure the GPON functions.

12 System Software Upgrade

Describes how to upgrade the system software.

13 Abbreviations

Lists all abbreviations and acronyms which appear in this

document.

Tab. 1.1

Overview of Chapters

17
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1.3 Document Convention

This guide uses the following conventions to convey instructions and information.

Information

This information symbol provides useful information when using commands to configure
and means reader take note. Notes contain helpful suggestions or references.

Warning

This warning symbol means danger. You are in a situation that could cause bodily injury

A or broke the equipment. Before you work on any equipment, be aware of the hazards
involved with electrical circuitry and be familiar with standard practices for preventing
accidents by making quick guide based on this guide.

1.4 Document Notation

The following table shows commands used in guide book. Please be aware of each
command to use them correctly.

Notation Description
a Commands you should use as is.
NAME, PROFILE, VALUE, é Variables for which you supply values.
Commands or variables that appear within square brackets [ ] are
[] optional.
<> Range of number that you can use.

A choice of required keywords appears in braces { }. You must

{}

select one.

| Optional variables are separated by vertical bars |.

Tab. 1.2 Command Notation of Guide Book

18
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Virus Protection

To prevent a virus infection you may not use any software other than that which is
released for the Operating System (OS based on Basis Access Integrator), Local Craft
Terminal (LCT) and transmission system.

Even when exchanging data via network or external data media(e.g. floppy disks) there is
a possibility of infecting your system with a virus. The occurrence of a virus in your
system may lead to a loss of data and breakdown of functionality.

The operator is responsible for protecting against viruses, and for carrying out repair
procedures when the system is infected.

You have to do the following:

¥ You have to check every data media (used data media as well as new ones) for virus
before reading data from it.

v You must ensure that a current valid virus scanning program is always available. This
program has to be supplied with regular updates by a certified software.

v Itis recommended that you make periodic checks against viruses in your OS.

v Atthe LCT it is recommended to integrate the virus scanning program into the startup
sequence.

19
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2 System Overview

LD3008 and LD3016 can be used as a GPON Optical Line Termination (OLT) supporting
8-Port and 16-Port GPON interfaces respectively as well as L3 switch of supporting 4-
Port 1/10GBase-R (SFP+) 10 Gigabit Ethernet and 4-Port 10/100/1000Base-T(RJ45)
Gigabit Ethernet service. It terminates the traffic coming from the subscriber lines and
consolidates it on one or more Gigabit Ethernet interfaces towards the metropolitan area.

The GPON technology adds new features and functionality targeted at improving
performance and interoperability, and adds support for new applications, services, and
deployment scenarios. Among these changes are improvements in data rate and reach
performance, diagnostics, and stand-by mode, to name a few.

The LD3008 and LD3016 introduce a point-to-multipoint concept with the GPON
technology, which enables a cost-effective FTTx service. The reason why GPON is
considered as a cost-effective solution is its usage of a passive splitter rather than an
active switching system.

Both LD3008 and LD3016 has two Power Supply Unit (PSU) mounting slots on the front
panel. Each PSU is comprised of single power input. For power redundancy, user can
equip dual PSUs into 2-slot.
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2.1 System Features

This section introduces the main features of the LD3008 and LD3016 GPON OLT system
which provides Layer 3 switching, Ethernet switching and GPON functionalities.

Virtual Local Area Network (VLAN)

Virtual local area network (VLAN) is made by dividing one network into several logical
networks. Packets cannot be transmitted between different VLANs. Therefore it can
prevent needless packets accumulating and strengthen security. The OLTS recognizes
802.1Q tagged frame and supports maximum 4096 VLANSs. Port-based, protocol-based,
MAC-based, and subnet-based VLANSs are supported in the OLTS.

Quality of Service (QoS)

For the OLTS, QoS-based forwarding sorts traffic into a number of classes and marks the
packets accordingly. Thus, different quality of service is provided to each class, which the
packets belong to. The rich QoS capabilities enable network managers to protect mission-
critical applications and support differentiated level of bandwidth for managing traffic
congestion. The OLTS support ingress and egress (shaping) rate limiting, and different
scheduling type such as Strict Priority (SP), Weighted Round Robin (WRR) and Deficit
Round Robin (DRR).

IP Multicast

Because broadcasting in a LAN is restricted if possible, multicasting could be used
instead of broadcasting by forwarding multicast packets only to the member hosts who
joined multicast group. The OLTS provides IGMPv2, IGMP snooping.

SNMP

Simple Network Management Protocol (SNMP) is to manage network elements using
TCP/IP protocol. The OLTS supports SNMPv1, 2, 3 and Remote Monitoring (RMON).
Network operator can use MIB also to monitor and manage the OLTS.

IP Routing

The OLTS is Layer 3 switch, which has routing table and IP address as router. Therefore,
it supports static routing.

Dynamic Host Configuration Protocol (DHCP)

The OLTS supports Dynamic Host Configuration Protocol (DHCP) server that
automatically assigns IP address to clients accessed to network. That means it has IP
address pool, and operator can effectively utilize limited IP source by leasing temporary
IP address. In Layer 3 network, DHCP request packet can be sent to DHCP server via
DHCP relay and option 82 function.
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Spanning Tree Protocol (STP)

To prevent loop and preserve backup route in Layer 2 network, the OLTS supports
Spanning Tree Protocol (STP) defined in IEEE 802.1D. Between STP enabled switches, a
root bridge is automatically selected and the network remains in tree topology. However,
the recovery time in STP is very slow (about 30 seconds), Rapid Spanning Tree Protocol
(RSTP) is also provided. IEEE 802.1w defines the recovery time as 2 seconds. If there is
only one VLAN in the network, traditional STP works. However, in more than one VLAN
network, STP cannot work per VLAN. To avoid this problem, the OLTS supports Multiple
Spanning Tree Protocol (MSTP) IEEE 802.1s.

Link Aggregation (Trunking)

The OLTS aggregates several physical interfaces into one logical port (aggregate port).
Port trunk aggregates interfaces with the standard of same speed, same duplex mode,
and same VLAN ID. According to IEEE 802.3ad, the OLTS can configure maximum 8
aggregate ports and up to 6 trunk groups.

Link Aggregation Control Protocol (LACP)

The OLTS supports Link Aggregation Control Protocol (LACP), complying with IEEE
802.3ad, which aggregates multiple links of equipments to use more enlarged bandwidth.

System Management based on CLI

It is easy for users who administer system by using telnet or console port to configure the
functions for system operating through CLI. CLI is easy to configure the needed functions
after looking for available commands by help menu different with UNIX.

Broadcast Storm Control

Broadcast storm control is, when too much of broadcast packets are being transmitted to
network, a situation of network timeout because the packets occupy most of transmit
capacity. The OLTS supports broadcast and multicast storm control, which disuses
flooding packet, that exceed the limit during the time configured by user.

Profile-based Management

With profile function, each OLT can be configured and managed. By creating several
profiles to have some configurations, if an OLT is assigned to use an appropriate profile
of the profiles, the assigned profile will be automatically applied to the OLT. So the use of
profile provides easy and efficient manageability for the OLT conforming policies and
service environments of users.

Outband Management Interface

The OLTS can connect to equipments at remote place by assigning IP address to MGMT
interface. Since MGMT interface is operated regardless of status of service port, it is still
possible to configure and manage equipment at remote place even though problem such
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as link disconnection is occurred.

RADIUS and TACACS+

The OLTS supports client authentication protocol, that is RADIUS (Remote Authentication
Dial-In User Service) and TACACS+ (Terminal Access Controller Access Control System
Plus). Not only user IP and password registered in switch but also authentication through
RADIUS server and TACACS+ server are required to access. So security of system and
network management is strengthened.

Secure Shell (SSH)

Network security is getting more important because the access network has been
generalized among numerous users. However, typical FTP and telnet service have big
weakness for their security. Secure shell (SSH) is a network protocol that allows
establishing a secure channel between a local and a remote computer. It uses public-key
cryptography to authenticate the remote computer and to allow the remote computer to
authenticate the user.

Security and Encryption clauses can be negotiated to operate only if there is a special
request from the user.
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3 Command Line Interface (CLI)

The LD3008 and LD3016 enable system administrators to manage the OLTS by providing
the command line interface (CLI). This user-friendly CLI provides you with a more
convenient management environment.

To manage the system with the CLI, a management network environment is required. The
OLTS can connect to the management network either directly (outband) or through the
access network (inband). It can even connect using a combination of the two; for example,
a cascaded OLTS connects inband to the cascading switch, and then from the cascading
switch to the management network through the outband interface.

The OLTS also provides the RS232 console interface to simply access the system with a
provided RJ45-to-DB9 cable.

3.1 Configuration Mode

You can configure and manage the OLTS with the CLI via a management network
environment or the console interface.

The CLI provides the following command modes:
v Privileged EXEC View Mode

v Privileged EXEC Enable Mode

v Global Configuration Mode

v Bridge Configuration Mode

v DHCP Pool Configuration Mode

v DHCP Option 82 Configuration Mode
v Interface Configuration Mode

v Rule Configuration Mode

v RMON Configuration Mode

v GPON Configuration Mode

3.1.1 Privileged EXEC View Mode

When you log in to the switch, the CLI will start with Privileged EXEC View mode which is
a read-only mode. In this mode, you can see a system configuration and information with
several commands.

Tab. 3.1 shows main command of Privileged EXEC View mode.

Command Description
enable Opens Privileged EXEC Enable mode.
exit Logs out the switch.
show Shows a system configuration and information.

Tab. 3.1 Main Command of Privileged EXEC View Mode

25
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3.1.2

3.1.3

Privileged EXEC Enable Mode

To configure the switch, you need to open Privileged EXEC Enable mode with the enable
command, then the system prompt will changes from SWITCH> to SWITCH#.

Command Mode Description

enable View Opens Privileged EXEC Enable mode.

You can set a password to Privileged EXEC Enable mode to enhance security. Once
setting a password, you should enter a configured password, when you open Privileged
EXEC Enable mode.

Tab. 3.2 shows main commands of Privileged EXEC Enable mode.

Command Description
clock Sets a system time and date.
configure terminal Opens Global Configuration mode.
reload Reboots the system.
telnet Connects to a remote host through telnet.
terminal length Configures the number of lines of the current terminal.
traceroute Traces a packet route.
where Displays users accessing the system via telnet or console.

Tab.3.2  Main Command of Privileged EXEC Enable Mode

In Privileged EXEC Enable mode, you can send a subcommand to an FTP server by
using the quote COMMAND commands.

Command Mode Description

Sends a command to the Linux.
quote COMMAND Enable
COMMAND: external command

Global Configuration Mode

In Global Configuration mode, you can configure general functions of the system. You can
also open another configuration mode from this mode.

To open Global Configuration mode, enter the configure terminal command, and then
the system prompt will be changed from SWITCH# to SWITCH(config)#.

Command Mode Description

configure terminal Enable Opens Global Configuration mode.

Tab. 3.3 shows main commands of Global Configuration mode.

Command Description

26
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access-list Configures an access list.

bridge Opens Bridge Configuration mode.

dns Sets a DNS server.

dotlx Configures 802.1X authentication.

exec-timeout Sets an auto log-out timer.

help Shows a description of the interactive help system.
hostname Sets a host name of the system.

interface Opens Interface Configuration mode to configure a specified interface.
mvr Configures MVR.

ntp Configures NTP.

passwd Sets a system password.

gos Configures QoS.

rmon-alarm Opens RMON Configuration mode to configure RMON alarm.
snmp Configures SNMP.

ssh Configures SSH.

syslog Configures a syslog.

threshold Sets a system threshold.

Tab. 3.3 Main Command of Global Configuration Mode

Bridge Configuration Mode

In Bridge Configuration mode, you can configure various Layer 2 functions such as VLAN,
STP, LACP, etc.

To open Bridge Configuration mode, enter the bridge command, then the system prompt
will be changed from SWITCH(config)# to SWITCH(bridge)#.

Command Mode Description

bridge Global Opens Bridge Configuration mode.

Tab. 3.4 shows main commands of Bridge Configuration mode.

Command Description
lacp Configures LACP.
mac Configures a MAC table.
mirror Configures a port mirroring.
port Configures Ethernet port.
trunk Configures a trunk port.
vlan Configures VLAN.

Tab. 3.4  Main Command of Bridge Configuration Mode

27
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3.1.5 DHCP Pool Configuration Mode

In DHCP Pool Configuration mode, you can configure general functions of DHCP per
each DHCP pool. The OLTS supports multiple DHCP environments with this pool-based
DHCP configuration.

To open DHCP Pool Configuration mode, enter the ip dhcp pool command, then the
system prompt will be changed from SWITCH(config)# to SWITCH(config-dhcp[POOL])#.

Command Mode Description

Opens DHCP Pool Configuration mode to configure

ip dhcp pool POOL Global DHCP

To open DHCP Pool Configuration mode, use the service dhcp command in the Global
Configuration mode first!

Tab. 3.5 shows main commands of DHCP Pool Configuration mode.

Command Description
default-router Configures the default gateway of the pool.
dns-server Configures a DNS server.
range Configures the range of IP addresses.

Tab. 3.5 Main Command of DHCP Pool Configuration Mode

3.1.6 DHCP Option Configuration Mode

In DHCP Option Configuration mode, you can configure DHCP option. You can define
DHCP options that are carried in the DHCP communication between DHCP server and
client or relay agent. A specific DHCP option can be defined by its format type, length and
value. To open DHCP Option Configuration mode, use the command. Then the system
prompt will be changed from SWITCH(config)# to SWITCH(dhcp-opt[NAME])#.

Command Mode Description

Opens DHCP Option Configuration mode to configure

ip dhcp option format NAME Global .
DHCP options.

Tab.3.6 is the main commands of DHCP Option Configuration mode.

Command Description

attr Configures the attribute for option field in the DHCP packet.

Tab. 3.6  Main Command of DHCP Option Configuration Mode

3.1.7 DHCP Option 82 Configuration Mode

In DHCP Option 82 Configuration mode, you can configure DHCP option 82 for DHCP
relay agent. This feature enables network administrators to manage IP resources more
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efficiently.

To open DHCP Option 82 Configuration mode, enter the ip dhcp option82 command,
then the system prompt will be changed from SWITCH(config)# to SWITCH(config-
opt82)#.

Command Mode Description

. . Opens DHCP Option 82 Configuration mode to
ip dhcp option82 Global

configure DHCP option 82.

To open DHCP Option 82 Configuration mode, use the service dhcp command in the
Global Configuration mode first!

Tab. 3.7 is the main commands of DHCP Option 82 Configuration mode.

Command Description
policy Configures the policy for option 82 field in the DHCP packet.
system-remote-id Configures a system remote ID.
system-circuit-id Configures a system circuit ID.

Tab. 3.7 Main Command of DHCP Option 82 Configuration Mode

Interface Configuration Mode

In Interface Configuration mode, you can configure Ethernet interfaces. GPON interfaces
should be configured in GPON-OLT Configuration mode.

To open Interface Configuration mode, enter the interface command, then the system
prompt will be changed from SWITCH(config)# to SWITCH(config-if)#.

Command Mode Description

interface INTERFACE Global Opens Interface Configuration mode.

Tab. 3.8 shows main commands of Interface Configuration mode.

Command Description
description Specifies a description.
ip address Assigns IP address.
shutdown Deactivates an interface.
mtu Sets MTU value.

Tab. 3.8 Main Command of Interface Configuration Mode

Rule Configuration Mode

Rule configuration is classified by three different modes according to its roles for Rule
mechanism. You can configure a rule for incoming or outgoing packets. Using the function,
you can handle packets classified by the rule.

To open Rule Configuration mode, enter the flow, policer and policy commands, then

29


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































