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TECHNOLOGY OVERVIEW

As access networks migrate beyond legacy GPON capabilities, the demand for

symmetrical multi-gigabit service delivery has become a strategic imperative

for wireline carriers and wholesale open-access operators. The Next-Generation

10G Symmetry: XGS-PON OLT Deployment Architecture Whitepaper defines

the hardware and silicon-level framework required to support ITU-T G.9807.1

compliant 10 Gbps downstream and 10 Gbps upstream transmission over a

single passive optical distribution network. This application note details the

deployment logic, optical interface mapping, redundancy topology, and scaling

methodology for a carrier-class XGS-PON Optical Line Terminal platform

engineered for Central Office and headend environments. The architecture is

purpose-built to coexist with legacy GPON and XG-PON1 services via WDM

overlay, enabling service providers to protect existing CPE investments while

unlocking symmetrical 10G residential, enterprise, and mobile xHaul revenue

streams.



SFP+/QSFP INTERFACE MAPPING

The OLT platform employs a high-density optical interface subsystem

engineered for flexible PON module deployment across mixed generations of

optical access technology. The PON line card slots accept hot-swappable SFP+

form-factor OLT transceivers, supporting both symmetric XGS-PON (10G/10G)

and asymmetric XG-PON1 (10G/2.5G) operation per port, with

software-provisioned mode selection. Each PON port supports Class B+, Class

C+, and Class D optical power budgets, with embedded Optical Time Domain

Reflectometer (OTDR) functionality for proactive fiber plant diagnostics. The

uplink subsystem provides QSFP28 and SFP+ interfaces for 100GE and 10GE

transport toward the aggregation and core layers, with support for 25GE

breakout. The optical module management layer provides real-time digital

diagnostic monitoring (DDM) for temperature, Tx/Rx power, bias current, and



voltage, exposed via SNMP and NETCONF/YANG telemetry streams. WDM

overlay multiplexing is supported through external or integrated coexistence

elements, permitting XGS-PON and GPON coexistence on the same ODN

without service interruption.

REDUNDANT POWER SYSTEM

The platform is engineered for carrier-grade availability with fully redundant,

load-sharing power architecture. Dual hot-swappable power supply units (PSUs)

support AC and DC input variants, with automatic failover and alarm reporting

upon PSU removal or fault. The chassis backplane distributes power via

separate feeds to line cards and switch fabric modules, preventing single points

of failure in the power distribution path. Field-replaceable fan trays with

variable-speed control provide front-to-back or back-to-front airflow options,

depending on rack orientation. The cooling subsystem supports continuous

operation in the event of a single fan rotor failure, with thermal sensors

triggering automated speed adjustment and SNMP traps for threshold

crossings. The system meets NEBS Level 3 and ETSI EN 300 019 environmental

requirements for Central Office deployment.

CAPABILITY METRICS



Each XGS-PON OLT port supports up to 128 ONT/ONU endpoints with dynamic

bandwidth assignment (DBA) and per-subscriber traffic shaping. The switching

fabric delivers non-blocking throughput across all PON and uplink interfaces,

ensuring line-rate forwarding under full load. The platform supports ITU-T

G.9807.1, G.987, and G.988 OMCI management models, with embedded ONT

management and control interface (OMCI) proxy for multi-vendor CPE

interoperability. Layer 2 and Layer 3 forwarding capabilities include VLAN

stacking (QinQ), IGMP and multicast VLAN registration (MVR), PPPoE

intermediate agent, DHCP option 82, and policy-based routing.

Synchronization support includes SyncE and IEEE 1588v2 PTP for mobile xHaul

and enterprise SLA assurance.

Parameter Specification

Form Factor Modular chassis, 2RU to 8RU

depending on configuration

PON Standards ITU-T G.9807.1 (XGS-PON), G.987

(XG-PON1), G.984 (GPON) via WDM

overlay

PON Port Density Up to 16 XGS-PON ports per line card,

scalable to 128 ports per chassis

Uplink Interfaces QSFP28 (100GE), SFP+ (10GE), SFP28

(25GE) with breakout support



Switching Capacity Non-blocking fabric, 3.2 Tbps to 12.8

Tbps depending on chassis

Per-PON Split Ratio 1:32, 1:64, 1:128 supported with DBA

and traffic shaping

Optical Budget Class B+, Class C+, Class D per ITU-T

G.9807.1

Redundancy Dual hot-swappable PSUs, redundant

control/switch modules, 1:1 PON

protection

Synchronization SyncE, IEEE 1588v2 PTP, ITU-T G.8262

Management SNMPv3, NETCONF/YANG, SSH,

HTTPS, RADIUS, TACACS+

Operating Temperature -40 ° C to +65 ° C (NEBS Level 3

compliant)

Compliance ITU-T G.9807.1, G.987, G.988, NEBS

Level 3, ETSI EN 300 019, FCC Part 15

Class A, CE, RoHS, WEEE

COMPLIANCE AUDIT

The platform has been audited against the following standards and regulatory



frameworks: ITU-T G.9807.1 (XGS-PON), ITU-T G.987 (XG-PON1), ITU-T G.988

(OMCI), ITU-T G.984 (GPON), IEEE 802.3 (Ethernet), IEEE 802.1Q (VLAN), IEEE

802.1ad (QinQ), IEEE 802.3ad (Link Aggregation), IEEE 1588v2 (PTP), ITU-T

G.8262 (SyncE), NEBS Level 3 (GR-1089, GR-63), ETSI EN 300 019, ETSI EN 300

132-2, FCC Part 15 Class A, CE Mark, RoHS 2011/65/EU, and WEEE 2012/19/EU.

MEF CE 2.0 certification is pending for Ethernet service delivery over PON. The

platform supports SNMPv3, SSH, HTTPS, RADIUS, TACACS+, and

NETCONF/YANG for secure management plane access.

SCALING STRATEGY

Deployment scaling follows a pay-as-you-grow model: initial chassis

configurations can be populated with a single PON line card and redundant

control/switch modules, with capacity expansion via additional line cards and

uplink modules without service disruption. The platform supports 1:1 and 1:N

PON protection switching, with automatic failover to standby PON ports upon

fiber cut or transceiver failure. For higher-density deployments, multiple OLT

chassis can be managed under a single network management system (NMS)

instance with hierarchical topology discovery. The architecture supports

SDN-enabled programmability via OpenFlow and NETCONF, enabling

integration with carrier OSS/BSS systems and automated service provisioning

workflows. Future scaling to 25G/50G PON is supported via backplane



readiness and line card roadmap alignment with ITU-T G.9804 series standards.


