Carrier-Grade Routing Solution Brief: Deploying Huawei SmartAX MA5800-X17
Chassis Backplane Architecture and Slot Assignment

TARGET NETWORK POSITIONING

The Huawei SmartAX MA5800-X17 is a next-generation, carrier-grade optical
line terminal (OLT) platform engineered for the high-density, high-capacity
demands of modern telecommunications networks. Positioned as the
cornerstone of gigabit and multi-gigabit broadband access, the MA5800-X17
serves as the central aggregation point within a Passive Optical Network (PON)
architecture. It is purpose-built to facilitate the seamless delivery of
ultra-broadband services, including 4K/8K video, cloud computing, enterprise
VPNs, and fixed-mobile convergence, directly from a service provider's central
office or a distributed access node. Its design philosophy prioritizes
non-blocking throughput, carrier-grade reliability, and a future-proof
architecture that supports the evolutionary path from GPON to XGS-PON and

beyond.
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HARDWARE-LEVEL FAILOVER REDUNDANCY

The MA5800-X17 chassis is fundamentally designed around the principle of
eliminating single points of failure, ensuring uninterrupted service delivery for
mission-critical enterprise and residential subscribers. The system employs a

comprehensive suite of hardware redundancy features:

- Dual Main Control Units (MPUs): The chassis supports two MPU slots
operating in an active/standby configuration. In the event of an active MPU
failure, the standby unit assumes control seamlessly, maintaining all routing
and management functions without service interruption. Stateful failover
ensures that subscriber sessions and forwarding tables are preserved.

- Redundant Power Supply Units (PSUs): The platform accommodates multiple

hot-swappable PSUs. The power system is designed in an N+1 or N+N



configuration, providing load sharing and instantaneous failover. This ensures
that a single power module failure or input feed loss does not impact system
operation.

- Intelligent Fan Trays: The cooling subsystem features hot-swappable fan trays
with individual fan modules. The system continuously monitors fan speed and
chassis temperature. In the event of a fan failure, the remaining fans
automatically increase their speed to compensate, and the faulty tray can be
replaced without powering down the chassis.

- Centralized Backplane Architecture: The passive backplane is engineered for
high availability, providing dual star-bus connections between the MPUs and all
service line cards. This dual-path design guarantees that a single backplane

trace failure will not isolate a line card from the control and switching fabric.

PROTOCOL SUPPORT MATRIX

The MAS5800-X17 is a multi-service platform that supports a rich set of
protocols to ensure interoperability and flexible service deployment. Its

protocol stack is optimized for carrier Ethernet and PON environments.

- PON Protocols: GPON (ITU-T G.984), XG-PON1 (ITU-T G.987), XGS-PON (ITU-T
G.9807.1), and NG-PON2 (ITU-T G.989) ready.

- Ethernet Protocols: IEEE 802.1Q VLAN, IEEE 802.1ad QinQ, IEEE 802.1ah PBB,



IEEE 802.3ad Link Aggregation (LACP), IEEE 802.1w Rapid Spanning Tree
Protocol (RSTP), IEEE 802.1s Multiple Spanning Tree Protocol (MSTP).

- Routing Protocols: OSPFv2, IS-IS, BGPv4, and RIP for Layer 3 service control
and routing.

- Multicast Protocols: IGMPv2/v3, IGMP Proxy, PIM-SM, PIM-SSM for efficient
IPTV and multi-cast service distribution.

- Management Protocols: SNMPv1/v2c/v3, Telnet, SSH, FTP TFTP, and
NETCONF/YANG for full FCAPS management.

- MPLS: MPLS L2VPN, L3VPN, and VPLS for enterprise VPN service delivery.

CORE PARAMETERS

The following table provides a high-level summary of the core system
parameters for the Huawei SmartAX MAS5800-X17 chassis. These figures
represent the maximum capabilities of the platform when fully populated with

the appropriate hardware.

Parameter Specification

Form Factor 17U Modular Chassis
Service Slots 17 Line Card Slots

Main Control Slots 2 (Active/Standby)
Switching Capacity Up to 7.2 Tbit/s (Backplane)




Forwarding Performance Up to 2,400 Gbit/s

Uplink Capacity Up to 400 Gbit/s per MPU

Power Supply Dual Redundant, Hot-Swappable
AC/DC

Cooling Hot-Swappable Fan Trays,

Front-to-Back Airflow

Dimensions (H x W x D) 745 mm x 530 mm x 280 mm
Operating Temperature -5°C to +55°C
Humidity 5% to 95% (Non-Condensing)

LIFECYCLE ASSURANCE (MTBF)

Huawei is committed to delivering carrier-grade reliability, and the SmartAX
MA5800-X17 is no exception. The platform's design, component selection, and
manufacturing processes are all geared towards maximizing uptime and

minimizing operational expenditure.

- Mean Time Between Failures (MTBF): The system is designed for an MTBF
exceeding 50 years for the core chassis components, including the backplane,
MPUs, and power system. This high MTBF is achieved through rigorous

component derating, thermal simulation, and extensive reliability testing.




- Mean Time To Repair (MTTR): All critical field-replaceable units (FRUs), such as
MPUs, PSUs, fan trays, and line cards, are hot-swappable. This design, combined
with clear diagnostics via LED indicators and NMS alarms, results in an MTTR of
less than 30 minutes. This ensures that any hardware failure can be swiftly
rectified, restoring full system redundancy.

- Lifecycle Management: Huawei provides a comprehensive lifecycle
management program for the MA5800 series, including a 15-20 year product
lifecycle commitment. This encompasses long-term hardware availability,
software maintenance releases, and a clear roadmap for technology evolution,

protecting the service provider's investment.

TARGET BACKBONE TOPOLOGIES

The MA5800-X17 is a versatile platform that can be deployed in a variety of

network topologies to suit different service provider requirements.

- Centralized OLT Architecture: In this traditional topology, the MA5800-X17 is
deployed in a large central office. It aggregates traffic from a large number of
subscribers via long-reach PON links (up to 20 km). Uplinks are typically
high-capacity 1T00GE or 10GE connections to the core IP/MPLS network. This
architecture is cost-effective for dense urban areas.

- Distributed OLT Architecture: The MA5800-X17 can be deployed in smaller,



unmanned street cabinets or remote nodes closer to the subscriber. This
reduces the length of the fiber drop, enabling higher speed services like
XGS-PON. It aggregates traffic and backhauls it to the central office over a 10GE
or 100GE ring or star topology.

- Ring Protection: The platform supports Ethernet Ring Protection Switching
(ERPS) and can be deployed in a ring topology for the uplink network. This
provides a resilient, sub-50ms protection switching mechanism against link or
node failures in the aggregation network.

- Dual-Homing Uplink: For maximum reliability, the MA5800-X17 can be
dual-homed to two separate upstream routers or switches using Link

Aggregation (LAG) across different line cards. This eliminates the upstream

device as a single point of failure.




