N

_ ) Enablence | TRIDENT7E
10G-Ready Optical Line Terminals

Technologies Inc.

FEATURES

e Support of Multiple
Standards from a
Common Platform

o |EEE 802.3 GE-PON
(EFM PON)

o ITU G.984 GPON

o |EEE 802.3 Point-to-
Point

o |EEE 10GE-PON
(Future)

Enablence is a market leader in optical device technology and, via its
e Scalable Platform FTTx Network Division, a driving force in Fiber-To-The-Premises (FTTP)
optical access technology. We have successfully deployed our FTTP
0 180 Gbps Full Duplex  systems to over 120 customers on six continents, including one of the
Backplane largest installed bases of triple-play Optical Network Terminals (ONTS) in

0 64 Gbps Uplink

North America.

As the FTTP market has matured, three fiber access technologies have
0 Upto 2,304 ONTs emerged: ITU G.984 GPON, IEEE 802.3 GE-PON (EFM PON), and IEEE
802.3 Point-to-Point. While no single standard is universally dominant,

e Two Form Factors

each standard has drawn significant interest from network operators in
different geographic areas and market segments. Many fiber access

0 Chassis-based OLT, equipment vendors are promoting one standard, thereby forcing network
14-RU operators to choose a single technology and risk premature obsolescence.

Enabl eTRIDENTI E Uni versal
operators the most options by supporting all three standards from a

o Compact OLT, 2-RU,

A@ 0 afferds nddwoikt f or m

Temperature- common platform. Regardless of which standard they choose to embrace,
hardened Enablence can meet the needs of network operators worldwide without
marketing a bias toward one technology. En a b | e qustomérscan rest
o Common Modules assured they are deploying the network that will best meet their needs.

and Management

UNIVERSAL ACCESS PLATFORM OVERVIEW

The foundation for the T7 is the modular Optical Line Terminals (OLTs). In
addition to supporting all three of the aforementioned standards, T7 OLTs
also include Enablence® unique and often patented advancements,
including multi-layer QoS for SLA assurance, integrated RF return, SRS
immunity, and enhanced security.
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PLATFORM MANAGEMENT MODULE

The T7 chassis-based OLT includes one slot for the Platform Management Module (PMM), which is the primary
interface for external management applications. The PMM utilizes XML and SNMP (v2c or v3) for in-band or out-
of-band communication with the TRIDENT7 Element Management Suite (T7 EMS) or other network management
platforms in order to coordinate the operation of other modules in the OLT and its subtended ONTs. A command-
line interface may be accessed with Telnet, SSH, and local craft port. The PMM supports programmable
input/output connections for central office and housekeeping functions. The functionality of the PMM in integrated
within the Compact OLT.

PLATFORM SWITCH MODULES

The T7 chassis-based OLT includes two slots for redundant Platform Switch Modules (PSMs), which aggregate
all (non-RF) services traffic of subtended ONTs. These modules utilize IEEE Spanning Tree protocols and Link
Aggregation over Ethernet links in multiple common topologies to provide resilient interconnection with the
distribution network. The total service network capacity through the PSMs is 64 Gbps using six (6) 10 Gigabit
Ethernet XFP-based ports (model PSM-02). Smaller deployments may leverage 10 Gbps capacity using ten (10)
Gigabit Ethernet SFP-based ports (model PSM-01) and seamlessly upgrade later as bandwidth demands
increase. The T7 Compact OLT (COLT) aggregates ONT traffic at Layer 2 and includes four IEEE standard
Gigabit Ethernet SFP-based ports that resiliently interconnect with the distribution network.

PLATFORM INTERFACE MODULES

The T7 chassis-based OLT includes eighteen (18) slots for Platform Interface Modules (PIMs), which may be of
one type or mixed PIM models. Each PIM provides SFP-based ports for FTTP connections to ONTs and other
customer premise equipment through the Optical Distribution Network (ODN). The PIMs provide 128-bit
encryption, Forward Error Correction, and integrated Layer 2 switching at wire speeds regardless of the size of
the service frame.

SECURITY

Enablence offers the highest level of security and data link integrity available today in Gigabit speed access
networks by utilizing ONT authentication and 128-bit encryption applied to the data layer between the OLT and
associated ONTSs.

QUALITY OF SERVICE

The T7 OLT serves as the bandwidth management engine for the FTTP network. The OLT combines optical
regeneration and bandwidth management - both dedicated and dynamically adjustable - in highly granular
increments. The T7 OLT is unique in its ability to support Layer 2 and Layer 3 switching. The OLT exploits IEEE
802.1g VLANSs and VLAN stacking (Q-in-Q) for traffic segregation and prioritization. Additionally, the OLT can
completely isolate subscriber traffic, even when that traffic is within the same VLAN. The coordination of
switching, VLAN, and quality of service (QoS) configurations in the OLT and ONT is easily accomplished using
the TRIDENT7 Element Management Suite (T7 EMS).

Within the OLT switch and interface modules, supported IETF-compliant Differentiated Services QoS functions
include service frame classification, queue prioritization, rate limiting, and optional marking of priority fields. To
enhance QoS capabilities, the OLT utilizes a flexible Classifier-Policy Engine by which service frames can be
classified based on Layer 21 Layer 4 header information and assigned a policy action. Example policy actions
include QoS priority marking, packet discard, packet re-direction, priority queue assignment, and rate limiting. A
class/policy profile can be applied to any OLT interface, including the Network, PON, and backplane interfaces.

Rate Limiters can be used to rate limit per subscriber traffic in both the upstream and downstream directions.
Each rate limiter can be independently provisioned with bandwidth and burst parameters, enabling services such
as asymmetric or symmetric tiered data services. The dynamic bandwidth allocation (DBA) function on the
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interface modules improves upstream bandwidth efficiency on the PON between the OLT and ONTs and also
includes rate-limiting capabilities.

Multiple Class-of-Service (CoS) or Priority queues are an important QoS feature for supporting converged Voice,
Video, and Data services. The OLT supports 8 CoS priority queues on all interfaces, including the backplane and
PON interfaces. The priority queues are serviced by a Strict Priority scheduler, a Weighted Round Robin (WRR)
scheduler, or a scheduler that combines the two methods.

IEEE 802.3 GE-PON SUPPORT

Up to eighteen (18) IEEE 802.3 GE-PON PIMs may be installed in a single T7 OLT. Each GE-PON module
provides four (4) 1000BASE-PX-20 interfaces via Small F orm-factor Pluggable (SFP) SC/UPC connections. The
PIM also includes one (1) Gigabit Ethernet SFP interface that can be used as a mirror port for monitoring traffic on
the PIM, as a network interface to deliver an additional 1 Gbps of upstream capacity for the PIM, or as a point-to-
point link for customer equipment.

The GE-PON downstream and upstream interface data rates are 1250 Mbps. Each PON provides dynamic
bandwidth assignment, supporting both guaranteed and best effort bandwidth allocation.

ITU G.984 GPON SUPPORT

Up to eight (8) ITU G.984 GPON PIMs may be installed in a single T7 OLT. Each GPON module provides eight
(8) GPON interfaces via Small Form-factor Pluggable (SFP) SC/UPC connections. The PIM also includes two (2)
10 Gigabit Ethernet XFP interfaces that can be used as network interfaces to deliver an additional 20 Gbps of
upstream capacity for the PIM or as point-to-point links for customer equipment.

The GPON interface data rates are 2488 Mbps downstream and 1244 Mbps upstream. Each PON provides
dynamic bandwidth assignment, supporting both guaranteed and best effort bandwidth allocation.

IEEE 802.3 POINT-TO-POINT SUPPORT

Up to eight (8) IEEE 802.3 Point-to-Point PIMs may be installed in a single T7 OLT. Each Point-to-Point module
provides sixteen (16) 1000BASE-X interfaces via Small Form-factor Pluggable (SFP) SC/UPC connections, and
two (2) 10 Gigabit Ethernet XFP interfaces. These two 10 Gigabit Ethernet links can be used as mirror ports for
monitoring traffic on the PIM, as network interfaces to deliver an additional 20 Gbps of upstream capacity for the
PIM, or as point-to-point links for customer equipment.

The Point-to-Point interface downstream and upstream data rates are 1250 Mbps. Each interface provides
dynamic bandwidth assignment, supporting both guaranteed and best effort bandwidth allocation.

COMPACT OLT

The GE-PON, Point-to-Point, and GPON PIMs used in the T7 OLT
may also be used in the T7 Compact OLT (T7 COLT), which
requires only two rack units (2 RU) of space, and may be deployed
in non-climatically controlled cabinets. The T7 COLT provides the
same services as the T7 chassis-based OLT to smaller pockets of
up to 256 ONTs using 1 x 32 splits, or can be used to extend
network reach and push resiliency closer to the network edge.

TRIDENT7 Compact OLT

DENSITY

The T7 OLT is amongst the highest capacity OLTs availablefora st andar d 1 QUdlizigatyfcdlax r ac k .
32 split on each PON port, as many as 2,304 ONTs can be supported by a single OLT requiring only fourteen
rack units (14 RU) of space. Up to three fully populated OLTs, providing support for up to 6,912 ONTs when
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using 1 x 32 splits, may be mounted in a single standard telecommunications rack. Even greater density can be
achieved utilizing 1 x 64 splits, and splits of 1 x 8 and 1 x 16 are also supported.

HIGH BANDWIDTH

The T7 OLT includes a 180 Gbps full-duplex data backplane that interconnects the PSMs with the PIMs. Using
only uplink interfaces on both PSMs, the T7 OLT chassis presently supports up to 10 Gbps (PSM-01) or 80 Gbps
(PSM-02). A fully populated and configured T7 OLT can provide up to 240 Gbps of uplink capacity, providing a
non-blocking line rate deployment with GPON technology.

COMPLETE VIDEO SOLUTION (RF & IP)

The T7 platform provides network operators with the most compelling combination of video services in the optical
access industry. Network operators can use traditional RF broadcast services to deliver basic and premium
channels while simultaneously using IP-based technology for video-on-demand (IP unicast) and premium
services (IGMP-based IP multicast).

Our unique approach to RF video provides superior immunity to stimulated Raman scattering (SRS) and idle-code
interference. These innovations allow for interoperation with industry standard 1550 nm optical components for
superior video performance, and the RF Automatic Gain Control implementation in the ONTs provides for a total
plug-and-play deployment.

En abl eintegat@dsRF return is available in all of our triple-play ONTs. Our patented technology, which
supports SCTE 55-1, SCTE 55-2, and DOCSIS set top terminals (STTs), allows the T7 platform to carry RF return
over the same single fiber as all other services.

The scaleable ability to deliver up to 240 Gbps of bandwidth to a pocket of over 2000 ONTSs, along with its
field-proven native support of IP multicast and IGMP standards, provides an ideal access technology for rapidly
evolving IP-based multicast and unicast video. Over 1000 IP video channels can be supported easily, which is
especially useful when the service area is expanded beyond RF video distances. T7 fully supports and is field-
deployed with IP video using MPEG -2 and MPEG-4 encoding.

RELIABILITY & RESILIENCY

Since the T7 OLT is a critical component of the network infrastructure, Enablence has designed it for highly
resilient operation using load sharing across modules, IEEE Layer 2 spanning tree protocols and link aggregation,
and IETF Layer 3 link state protocols. The OLT may be redundantly provisioned to tolerate failures of electrical
power, fiber optic links, peer network elements, optical, and electrical components. The modules within the T7
chassis are capable of recovering from these failures rapidly enough to avoid service disruption to subscribers,
and all modules are hot-swappable.

UNIFIED ELEMENT MANAGEMENT SYSTEM

The T7 OLT, COLT, and all ONTs are managed easily via the
TRIDENT7 Element Management Suite (T7 EMS), which allows network
operators to easily configure and manage service delivery based on a
host of options. The T7 EMS also enables remote provisioning of new
services for subscribers, which eliminates truck rolls and decreases
operational costs. GPON, GE-PON, and Point-to-Point elements are all
supported by the T7 EMS.

T7 EMS Main View
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