
Carrier-Grade Infrastructure Solution Brief: Deploying Multi-Gigabit Switch

Wholesale

CARRIER-GRADE INFRASTRUCTURE SOLUTION BRIEF: DEPLOYING

MULTI-GIGABIT SWITCH WHOLESALE

EXECUTIVE MARKET POSITIONING

The exponential growth of high-bandwidth applications — 4K/8K video

streaming, low-latency cloud gaming, AI-driven edge computing, and 高 速

enterprise Wi-Fi 6/7 backhaul — has rendered traditional Gigabit access

networks obsolete. The wholesale multi-gigabit switch category addresses this

critical capacity gap, offering 2.5GBASE-T, 5GBASE-T, and 10GBASE-T port

densities at an optimal price-to-performance ratio for system integrators, ISPs,

and data center operators. This solution brief details the architecture,

performance specifications, and deployment advantages of the reference

design for wholesale multi-gigabit switching platforms.



HIGH-AVAILABILITY REDUNDANCY & PROTOCOL INTEROPERABILITY

The multi-gigabit switch wholesale platform is engineered for uninterrupted

carrier-grade operation. Redundant, hot-swappable power supply units (1+1 or

2+2 configuration) with dual AC/DC input options ensure power source failure

resilience. N+1 redundant, field-replaceable fan tray assemblies maintain

optimal thermal envelope under full load (ambient operating range: 0°C to 50°

C). Control plane redundancy via Virtual Router Redundancy Protocol (VRRP)

and Graceful Restart (GR) capabilities minimize forwarding interruption during

software upgrades or failover events.

Protocol interoperability spans multi-vendor environments: full support for IEEE

802.1Q VLAN tagging (4K active VLANs), 802.1ad Q-in-Q, 802.3x flow control,

Link Aggregation Control Protocol (LACP) for port channeling up to 8 members



per trunk, Spanning Tree Protocol (STP/RSTP/MSTP), and Layer 3 static routing.

IPv4/IPv6 dual-stack forwarding, OSPFv2/v3, and basic BGP capabilities enable

edge routing use cases. Management interoperability includes SNMPv1/v2c/v3,

CLI (console/SSH/Telnet), web GUI, and RESTCONF/Netconf for automation.

DETAILED PARAMETERS & PERFORMANCE METRICS

Each wholesale multi-gigabit switch integrates a store-and-forward,

non-blocking switching fabric with wire-speed forwarding on all ports. The

ASIC architecture supports line-rate processing for 64-byte to 9K jumbo frames.

Port matrix: 16 / 24 / 48 ports of 100M/1G/2.5G/5G/10G auto-negotiating

BASE-T (RJ45) plus 4 dedicated 10G SFP+ uplink slots. Backplane capacity

scales from 120 Gbps (16-port model) to 480 Gbps (48-port model).

Forwarding rate: up to 357 Mpps for 48-port configuration. Packet buffer

memory: 4 MB to 16 MB shared. MAC address table: 16K to 32K entries. Jumbo

frame support (9.6 KB).

Quality of Service (QoS): 8 hardware queues per port, strict priority (SP) and

weighted round-robin (WRR) scheduling, 802.1p Class of Service (CoS), DiffServ

(DSCP) marking, and rate limiting (ingress/egress with 64 Kbps granularity).

Security features: IEEE 802.1X port-based authentication, Access Control Lists

(ACLs) based on MAC/IP/TCP/UDP, DHCP Snooping, Dynamic ARP Inspection



(DAI), and IP Source Guard.

TECHNICAL SPECIFICATIONS

Parameter Specification

Form Factor 1RU Rack-mountable (19-inch EIA

standard)

Switching Capacity Up to 480 Gbps (non-blocking,

full-duplex)

Forwarding Rate Up to 357 Mpps (64-byte frames)

Port Configuration 24/48 x

100M/1G/2.5G/5G/10GBASE-T RJ45 +

4 x 10G SFP+

MAC Address Table 32K entries

Jumbo Frame Support 9,600 bytes

Power Supply Dual 1+1 redundant, 250W-400W AC

(100-240V, 50/60Hz) or -48V DC

Power Consumption (Max) 120W (24-port) / 220W (48-port)

Operating Temperature 0°C to 50°C (32°F to 122°F)

MTBF 320,000 hours (Telcordia SR-332)



LIFECYCLE ASSURANCE (MTBF) & RELIABILITY

Mean Time Between Failures (MTBF) for the wholesale multi-gigabit switch

chassis is calculated at 320,000 hours (Telcordia SR-332, Issue 3, Ground Benign,

40 ° C). Mean Time To Repair (MTTR) field replaceable units: <30 minutes for

power supply, <10 minutes for fan module. Compliance with NEBS Level 3

(GR-63-CORE, GR-1089-CORE) for deployment in central office environments.

Temperature, Humidity, and Altitude operational envelope: 0°C to 50°C (32°F to

122°F), 10% to 95% non-condensing relative humidity, operating altitude up to

3,048 m (10,000 ft). Acoustic noise: <55 dBA at 25°C ambient.

TARGET NETWORK TOPOLOGIES FOR WHOLESALE DEPLOYMENT

Primary deployment scenarios:

1. Multi-Gigabit Ethernet aggregation layer in large enterprise campus

networks (Wi-Fi 6/7 backhaul).

2. Fiber-to-the-Building (FTTB) and Fiber-to-the-Home (FTTH) point of entry

switch for MDUs.

3. High-bandwidth edge distribution for small and medium data centers (server

TOR uplink).

4. Surveillance infrastructure backbone for 4K/12MP IP cameras (PoE models).

5. ISP wholesale CPE aggregation and broadband network gateway (BNG)



subtended switching.


