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Functional Description

TRPIG is a Multi-Service Ethernet Switch with a rich set of features including
1 Gigabit/sec interfaces for small Business or Residential use.
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1. Terms and Abbreviations

ADSL
CATV
CHA-partno
CPE
DHCP
DSLAM
DUT
FXS
IDTV
IGMP
IP

IPR
IPSec
IPTV
LAN
LED
MAC
NAT
NTP
0SS
Oul
PCB
PCBA
PoE
POTS
PSTN
RTC
RTOS
SHDSL
SIP

SIP

SLIC
SNMP
SOHO
SSH
SUT
TCMS
TCP

TFTP
TRP
UDP

USB
VLAN
VolP

VPN
WAN

WiFi
WLAN

Asymmetric Digital Subscriber Line

Cable Television

Chassis partnumber.

Customer Premises Equipment [i.e. residential equipment

Dynamic Host Configuration Protocol

Digital Subscriber Line Access Multiplexer

Device Under Test

Telephone Line connector (POTS) for Subscriber equipment

Integrated Digital Television

Internet Group Management Protocol

Internet Protocol

Intellectual Property Rights

Internet Protocol Secure

Internet Protocol carried Television

Local Area Network

Light Emitting Diode

Media Access Control (quasi-unique NIC identifier)

Network Address Translation

Network Termination Point

Operations Service System

Organizational Unique Identifier (= 3 most significant bytes in the MAC-address)
Printed Circuit Board

Printed Circuit Board Assembly

Power over Ethernet

Plain Old Telephone System

Public Switched Telephone Network

Real Time Clock

Real-Time Operating System

Single pair High speed Digital Subscriber Line

Session Initiation Protocol

Session Initialization Protocol, an Internet Engineering Task Force (IETF) standard protocol for
initiating an interactive user session that involves multimedia elements such as video, voicell
Subscriber Line Interface Circuit

Simple Network Management Protocol

Small Office Home Office

Secure Shell

Software Under Test

Triple-Play CPE Management System

Transmission Control Protocol) is a set of rules ( protocol ) used along with the Internet
Protocol (IP)

Trivial File Transfer Protocol

Triple-Play Residential

User Datagram Protocol - a communications protocol that offers a limited amount of service
when messages are exchanged between computers in a network that uses the IP.
Universal Serial Bus

Virtual Local Area Network

Voice over Internet Protocol, IP Telephony

Virtual Private Network

Wide Area Network

Wireless Fidelity (802.11a, 802.11b, 802.11g, 802.11n), previously known as WLAN
Wireless LAN (Local Area Network), previously used term for WiFi.



2. Introduction

Visipia has a bold vision of the future of fibre based broadband, known as Fibre-to-the-Home (FTTH) or Fibre-to-
the-Premises (FTTP).

We have set as our goal to vastly over-dimension the [ast-mileCJof the optical network to ensure that the
bandwidth of the last mile including the end-user equipment does not present a bottleneck for heavy applications
and massive data transfers. The link between the customer(s premises and the access switch will not only
cease to be a bottleneck, it will be the fastest part of the entire system relative to the traffic flow.

Visipia designs, develops and produces Customer Premises Equipment (CPE) for [donvergedCbroadband
networks. Our products allow TV and telephony to be carried on Ethernet/IP networks, side-by-side with data
traffic.

Building upon the success of the TRPO1 platform, Visipia now provides the next generation of broadband CPE.
The major difference in this new product compared to the previous is the speed of the WAN uplink interface: a
factor 10 increase will bring us up to 1 Gigabit/second.

This document is describes the feature set and key benefits of the TRP1G CPE.

—
— 5
TRP1G Servers
— = Uplink (WAN) Service
Optical Fiber .
Provider
=
WiFi V
Media-Center
POTS
TV PCIS IPTV

Figure 1 - TRP1G CPE with client equipment connected (examples).

The TRP1G CPE serves as multi service switch with its 100/1000 Mbit/s fibre uplink connected to the Service
Provider(s application servers.

The downlink connectivity comprises

« wired Ethernet clients including all sorts of personal computers with network card
e IPTV equipment with separate or built-in set top box

 Analogue (POTS) telephones

 Wireless Ethernet clients (option)

e USB ports (option)

e TV, analogue or Digital Encoded Terrestrial TV (DTV) O (option)

The CPE design is a modular architecture permitting a flexible feature set to match the market demand.



3. Key Features

3.1. Uplink (WAN) data rates

The TRP1G CPE can operate at 100 Mbps AS WELL AS at 1 Gbps WAN data rates. TRP1G CPE is configured
with a Gigabit optical module which permits auto-rate detection on the optical WAN. With this CPE you can
connect to a network operating at 100Mbps initially, and when the network is upgraded to 1Gbit/s, the CPE just
needs rebooting to change data rate.

Alternatively, a cost effective 100 Mbps-only version is available. This version is referred to as TRPO1G. This
CPE can be upgraded to 1 Gbit/s by exchanging its optical module, a simple on-site operation for a technician O
no soldering required.

3.2. Uplink connectivity (WAN ports)

TRP1G has two ports intended for WAN connections: one electrical 100Base-T port and one optical (SFP) slot.
For MormalCbptical networks, an appropriate SFP module is inserted. Alternatively, electrical WAN connection
can be established by using a separate electrical WAN port, or by using an electrical SFP plugin.

The CPE is foreseen with a power output option for the 100Base-T port to drive an external WiMAX antenna
unit. If the 100Base-T port is not used for uplink, it can potentially be used as an extra LAN port 0 (SW version
dependent).

3.3. Optical Interface

The optical interconnection uses a Small Form factor Pluggable (SFP) module which consumption must not
exceed 2 W. This leaves a good margin to use 10 km bidirectional or duplex modules.

VISIPIA has tested a number of modules for use with the TRP1G CPE for various network types C0multimode,
single mode, bidirectional (single fibre) or duplex (unidirectional, 2-fiber connection).

3.4. Ports for End User Equipment (LAN ports)
Six 100Base-T ports are standard. In CPES with CATV option this is reduced to 4 for space reasons.

A 1000Base-T LAN port is found on units with Gigabit uplink (WAN). This high-speed LAN port is intended for
high-end user equipment such as media servers or high-resolution digital TV equipment. The physical interface
is a standard RJ-45 port supporting both Fast Ethernet (100Base-T) and Gigabit Ethernet (1000Base-T).

While a 100Base-T connection only uses two of the four wire pairs in the RJ-45 connector, a Gigabit connection
uses all four wire pairs to provide throughput at Gigabit rate.

For the 1000Base-T connection to the end-user equipment Cat 5e UTP cable is recommended. However, the
practical throughput depends on the cable length and electrical conditions around the installation. Practical
aspects of high-speed Ethernet cable installation is a much discussed item.

In total, the CPE may have 6 + 1 (unused FE WAN port) + 1 Gbit port = 8 LAN ports for end user equipment.

3.5. WiFi

WiFi connectivity (IEEE 802.11b/g) provides additional connectivity, available as an option in TRP1G. The CPE
acts as an access point with a built-in antenna. There is no need to connect external antenna units. WiFi
connectivity according to IEEE 802.11n will be offered when this standard is released and the necessary
transmission components available.



3.6. Analogue TV and Radio

Analogue TV (and radio) connectivity is available Calso an option. This module takes in a separate optical
signal, converts it to FM/VHF/UHF and provides it as an electrical signal at the built-in F connector. The CATV
module has automatic gain control (AGC) and provides an output level of approximately 80 dBLV.

3.7. Software Management

The TRP1G CPE is Born[Owith fully operational embedded software. An automatic upgrade function periodically
checks for new software releases on the network and upgrades the unit if available.

3.8. Remote Management

The network operator(s staff can at any time enter running terminals to collect information and/or change
parameters. CPE units can be configured to generate messages by setting appropriate SNMP traps. For details,
please refer to the TRP1G Management Guide.

3.9. Security

Unauthorized access to the CPE setup is effectively prevented by keeping all setup parameters in the
configuration file stored on the central TFTP server.

A Firewall function in the CPE can be enabled (SW version dependent) which prevents external parties from
opening a connection into the connected user equipment. Only the Internet part of the traffic is passed through
the firewall, which therefore does not impact the performance of the IPTV and telephone services. Using the
firewall function will reduce the effective throughput on the Internet VLAN.

3.10. Switching of IP traffic

The CPE can act as an IP traffic switch using Network Address Translation (NAT, SW version dependent). This
implies that when enabled, the NAT function presents all internet user connections as a single IP address to the
WAN, reducing the need for IP address allocation to each user PC. When enabled, the NAT function allocates
local IP addresses.

3.11. Battery Backup

A built-in backup battery (option) is available. With this battery the CPE can keep the POTS telephony running
for 3 hours during power failure. The backup time exceeds 3 hours of standby, assuming the CPE to be working
on optical or electrical WAN without WIMAX antenna unit. The standby time is reduced if one or both POTS line
are active. Functions such as WiFi and USB which are not required to keep telephony working, are turned off
when running on backup battery during power failure.

Please note: Battery backup only works if switches and routers in the core/distribution WAN also have power
backup.

An external power supply unit with built-in battery will be offered when available. CPEI[S using this unit will
maintain full operation during backup. The backup (standby) time will therefore depend on the CPE configuration
and usage.

3.12. Power Supply unit (PSU)

The CPE is powered from an external AC adapter which provides the 13-15V required for normal operation. The
power consumption is typically 6-9 W, depending on the CPE configuration.



4. Network Setup and Operation

The host network to which the CPE will be connected must be able to provide the service types for which the
CPE is configured. The basic requirement to the network is therefore that it must be able to provide VLAN
segmented traffic with prioritization of the services. The network should be configured to give telephone service
highest priority since this type of service is sensitive to time delays.

A typical setup of the network is shown below.

DataBase
Clients DHCP Network

Billi ;
Statistivs carrying VLAN
TFTP separated traffic with
Service differentiation

SIP

Internet i/
IPTV N e
Log \

BCU

Internet
Gateway

Figure 2 OHost network setup

The DHCP server assigns the IP address to the CPE as well as providing the address of the TFTP server
hosting CPE embedded software and the CPE configuration files.

The configuration file is closely tied together with the CPEIS unique MAC address and holds all necessary
configuration settings for NTP, SNMP, telephony, security, and logging services.

The individual services for internet, management, telephony, and IPTV are based on separate VLANIS. This way
the individual services are separated, running on virtually separated networks.

The association between the individual LAN ports and the VLANIS for the specific services is controlled by the
configuration file.

For details, please refer to the TRP1G Management Guide.




5. LED Indicators

The front panel LED indicators of the TRP1G CPE have the following functions:

Power/Status
. WAN
: LAN
. WIFI
===

-

Figure 3 - Front panel indicators

Indicator | Colour Description
Green ON = Power on / Normal operation. This indicator is normally on.
BLINKING = The terminal is starting up/rebooting.
Power/ |vellow |©ON = battery operation.
Status BLINKING = The battery has 20% capacity left.
BLINKING = Flash programming in progress
ON = Flash programming failed. Service required.
OFF Power off (All LEDs off).
Green ON = Ethernet WAN link established at 100 Mbps.
WAN Blue ON = Ethernet WAN link established at 1 Gbps. Not available in TRP01G.
BLINKING = No DHCP (server) connection.
OFF OFF = No link (fibre/cable fault or disconnected)
Green BLINKING = One or both telephones active.
Phone ON = Telephone Line Error De.g. Telephone Server down.
OFF No telephone lines active or no telephone lines registered.
vellow ON = Ethernet LAN link established at 10 Mbps._ U;ed for detecting slow PCIS.
Customer connects one PC only. 10 Mbps may indicate slow/old PC NIC.
LAN Green ON = Ethernet LAN link established at 100 Mbps.
Blue ON = Ethernet LAN link established at 1 Gbps. Not available in TRPO1G.
OFF No LAN Clients connected.
Green ON = WiFi link established at 11/54 Mbps (802.11b/g) to one or more clients.
WiFi Blue ON = WiFi link established by 802.11n (>54 Mbps) when available.
ON = WiFi error. WiFi Board not responding when it should.
OFF No WiFi option.




6. Product Specifications

USER PORTS

LAN: 1x100/1000Base-T (RJ45), option
4-7 (model dependent) x 10/100Base-T
2 VoIP FXS ports (RJ11, POTS)
WLAN: IEEE 802.11a/b/g, option

WAN
100/1000Base-SX/LX/BX (SFP)
100 Base-T (RJ45)

VolP PROTOCOL
SIP 2.0

VoIP PORTS

G.711 a-law

Automatic Fax/Modem Detection
Comfort Noise Generation (CNG)
Caller ID

Adaptive jitter buffer

Maximum load per port: 4 REN
RTP voice packet encapsulation

LAYER 2 OPERATIONS

Layer 2 wire speed packet switching
Tag based IEEE 802.1Q VLANES

IEEE 802.1Q tag insertion and stripping
Rate limiting ingress/egress

3 classes of QoS on uplink port

Port speed 10/100, auto negotiated

LAYER 3 OPERATIONS
Intrusion Blocking System (*)
DHCP client, server and relay
Dynamic IP address assignment
NAT (*)

Statefull Inspection Firewall (*)

MANAGEMENT

Remote Triple-Play device configuration
Remote Software Upgradeable

SNMP, SSH

DHCP

Central Provisioning

CATV UNIT

Input: SMF, APC connector

Output: F type Coax connector, male.
RF Signal: AGC Ctrl at +80dBuV (typ)
Input Power = -6dBm to +2dBm.
OMI=3.5%

STATUS LEDS

Power On/Battery operation

POTS: Registered / Rejected by server/ Off-hook
(W)LAN activity

WAN Link Activity

POWER CHARACTERISTICS
Input 15 VDC, 1 A (peak)

Maximum Power Consumption 10W
AC adapter: 90 (0250VAC, 50/60 Hz

ENVIRONMENTAL SPECIFICATIONS
Operating Temperature 0°C to 40°C
Storage Temperature -10 °C to 70 °C
Operating Humidity 5% to 85% RH

PHYSICAL DIMENSIONS

HXWxD: 40 x 270 x 168mm excluding Fibre Guide
mounting kit (optional).

Weight: 600g

PROTOCOLS & STANDARDS
IPv4 RFC791

TCP, UDP RFC1144

NAT RFC1631

DHCP RFC2131

SIP 2.0 RFC3261

IEEE 802.1P/MAC w authentication
IEEE 802.1Q,

IEEE 802.2, IEEE 802.3x
G.711

RTP/RTCP RFC1889

TFTP RFC1350

ARP RFC826

APPROVALS

CE Marking, Safety EN 60950, UL 1950
Emission FCC Part 15 Class B Part 68
EN301489, EN55022 Class B

Immunity EN55024

ACCESSORIES

TRP1G-FGMK

Fibre Guide Mounting Kit, including fibre guide,
splicing clamp, fibre guide cover, mounting bracket,
tamper-proof screw.
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7. Product Ordering Codes

Ordering Codes Product Numbering:

TRP1G is the CPE family with 1 GIGABIT WAN access. The syntax for the product codes for TRP1G is as
follows:

\ -W = 802.11n WiFi installed Oleave it blank for none.
-U Oindicates the presence of USB port Oblank for none.
-TV Oindicates CATV converter installed - blank for none.
-B = Backup Battery installed - blank for none)
-E = electrical 100Mb WAN port installed Oblank for none.
-G = Gigabit LAN port installed Oblank for none.

-WAN parameter must have one of the following values:

-SX = 100/1000Base-SX (850/1310nm-MMF Laser)

-LX = 100/1000Base-LX for 1310nm-SMF Laser

-BX = 100/1000Base-BX bidirectional (single fibre) 1550/1310nm

Example: TRP1G-BX-G-B-TV-U

TRPO1G is the CPE family with 100 Mbps WAN access. These units can be upgraded to Gigabit WAN speed by

exchanging the optical plug-in module.

\ -W =802.11n WiFi installed Oleave it blank for none

-U Oindicates the presence of USB circuitry.
-TV Oindicates CATV converter installed - blank for none.
-B = Battery installed - blank for none)

-WAN parameter must have one of the following values:
-SX = 100Base-SX (850/1310nm-MMF)
-LX = 100Base-LX for 1310nm-SMF
-BX = 100Base-BX bidirectional (single fibre) 1550/1310nm
-E = Electrical 100Base-T (RJ45) O OBS. No optical WAN i/f

Example: TRPO1G-BX-TV-W
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