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Implementation of MUG (Multi-functional USN Gateway)
Integrated with Wi-Fi Mesh Router
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Abstract

Multi-functional USN Gateway (MUG) is a multipurpose system combining a mesh router and a sensor gateway. The paper
presents the design and implementation of the MUG system and the test-bed to verify the MUG system. MUG combines IEEE
802.11n based Wi-Fi mesh router functions and USN gateway functions. MUG supports IP sensor networks based on 6LoWPAN
and non IP sensor networks based on ZigBee. MUG also provides various backhaul network interfaces including WiBro, HSDPA,
and Ethernet Interfaces. We verify the feasibility of the MUG system through implementation and evaluate the performance
by installing and testing several MUG systems in the test-bed.
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Fig. 1. The concept of Multi-Functional USN gateway
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Table 1. The needed functional specifications of MUG

Mother CPU/OS 1GHz clock  max. -
Board Quad core, Linux OS
Backhaut | WiBro 6M/2.4Mbps(DL/UL), | IEEE
interface interface 2.3315-2.3585GHz 802.16e
8.75MHz BW wave2
HSDPA 1M/0.3Mbps, 3GPP[rel.5]
interface 1.9-2.1GHz HSDPA
Wi-fi 4 radio, 130Mbps, IEEE
Mesh 2x2 MIMO, 20MHz 802.11n
Interface §.15-5.85GHz/
2.4-2.4835GHz
Ethernet 1000Mbps, 1000Base-T {EEE802.3u
USN SLOWPAN | 250Kbps, B6LOWPAN
interface Sensor 2.4-2.4835GHz, Sink RFC4944
Network node, multi-hop mesh, IEEE802.15.
interface 65535 nodes support 4-2006
ZigBee 250Kbps, ZigBee
Network 2.4-2.A835GHz, ZigBee | Alliance
interface Coordi, multi-hop’ ZigBee Spec
mesh/tree, 65535 2006
nodes support
WLAN 54/11Mbps, IEEE
access 5.15-5.85GHz/ 802.11a/b/g
2.4-2.4835GHz
USB 480Mbps USB-IF
interface USB2.0
Networking | I IPv4ivG IETFRFC791,
protocol RFC2460
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Fig. 2. The block diagram of Multi-Functional USN gateway
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Fig. 4. Configuration of MUG test-bed
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