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Advanced Networks CC531 Week 02 Introduction to wireless and mobile networks



• Types of wireless Networks – BAN – PAN – LAN – MAN – WAN
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Wireless Networks



Body Area Network (BAN)



Personal Area Network (PAN)



Local Area Network (LAN)



Metropolitan Area Networks (MAN)



Wide Area Network (WAN)
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Body Area Network (BAN) • Is a wireless network of wearable computing devices
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Body Area Network (BAN) cont. • Applications of BAN – Medical – Athletics – Military: to monitor aspects of the soldier's condition in the field



– Intelligent Biosensor System: integrated into an intelligent vehicle system allowing for the collection of blink-rate, yawning, eyebrow raise, and head movements
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Body Area Network (BAN) cont. • Communication Architecture – Intra-BAN communication: • is defined as radio communication between two nodes • This can be between two sensors or between a sensor and another portable device like a cellular phone



– Inter-BAN communication • involving access points, cell phones, PDAs, and computers



8



Body Area Network (BAN) cont. • Challenges and Limitations – Power – Antenna design – Medium Access Control
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Personal Area Network (PAN) • provides communication over a short distance • is intended for use with devices that are owned and operated by a single user • The objective is to facilitate seamless operation among home or business devices and systems
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Personal Area Network (PAN) cont.. • Wireless PAN is based on the standard IEEE 802.15 • This includes 802.15.1 Bluetooth, and 802.15.4 Zigbee
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Bluetooth (IEEE802.15.1) • Wireless replacement for cables (e.g., headphones or mouse) • Uses 2.4 GHz frequency band • Short distance (up to 5 meters, with variations that extend the range to 10 or 50 meters) • Device is master or slave • Master grants permission to slave • Data rate is up to 721 Kbps



Bluetooth logo
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Bluetooth (IEEE802.15.1) cont.. • A master Bluetooth device can communicate with a maximum of seven devices in a piconet • Two or more piconets can form a scatternet • In scatternet, certain devices simultaneously play the master role in one piconet and the slave role in another. 13



ZigBee (IEEE802.15.4) • The main aim is to standardize wireless remote control technology, especially for industrial equipment as well as home automation • Remote control units only send short commands, so high data rates are not required. 14



ZigBee (IEEE802.15.4) cont.. • Zigbee characteristics – are often used in mesh network form to transmit data over longer distances – For remote control, not data – Three frequency bands used (868 MHz, 915 MHz, and 2.4 GHz) – Data rate of 20, 40, or 250 Kbps, depending on frequency band – Low power consumption 15



WLAN (IEEE802.11) • operates in the unlicensed frequency spectrum
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WLAN (IEEE802.11) cont. • specifies protocols for the physical (PHY) and the media access control (MAC) layers of the open systems interconnection (OSI) stack
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WLAN (IEEE802.11) cont. • Multiple variations of the 802.11 standard define different PHY layers
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WLAN (IEEE802.11) cont. • It is MAC layer which forms the heart of the 802.11 standard.
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WLAN (IEEE802.11) cont. • Latency : – is a measure of time delay experienced in a system



• Jitter – often used as a measure of the variability over time of the packet latency across a network – A network with constant latency has no variation (or jitter)



• Dedicated short-range communication (DSRC) – one-way or two-way short- to mediumrange wireless communication channels specifically designed for automotive use 20



WLAN (IEEE802.11) cont. – it enables vehicle to vehicle, and vehicle to infrastructure communications in very short time frames (faster than human response) – It's primary application is safety, e.g. collision avoidance
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WLAN (IEEE802.11) cont. • 802.11 network consists of four major physical components – Station (STA) – Access Point (AP) – Basic Service Set (BSS) – Distribution System (DS) – Extended Service Set (ESS) 22



WLAN (IEEE802.11) cont. • 802.11 network consists of four major physical components – Station (STA): is an end-point of the connection with a wireless interface used to access the 802.11 network



– Access Point (AP): is basically a Layer 2 bridge which has one wireless interface and one wired interface
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WLAN (IEEE802.11) cont. – Basic Service Set (BSS): The set of stations which can communicate with each other and within the coverage range of an AP – Distribution System (DS): refers to the wired network that the AP connects to on its wired interface
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WLAN (IEEE802.11) cont. – Extended Service Set (ESS): • the DS connects various APs to form an ESS • Allows for the possibility of transparent handoff when a STA is mobile
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Addresses in 802.11 • There are two important addresses – IP address are used at Layer 3 for routing packets – MAC address are used at Layer 2
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Access Points and Ad Hoc Networks



Mobile Adhoc NETworks (MANET) • Ad Hoc is a latin phrase meaning "for this” • It generally signifies a solution designed for a specific problem or task • MANET is a self-configuring infrastructureless network of mobile devices connected in a wireless fashion
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Characteristics of Adhoc networks • Wireless: – Nodes communicate wirelessly and share the same media



• Ad-hoc-based: – A mobile ad hoc network is a temporary network formed dynamically in an arbitrary manner by a collection of nodes as need arises.



30



• Autonomous and infrastructureless: – MANET does not depend on any established infrastructure or centralized administration. Each node operates in distributed peer-to-peer mode, acts as an independent router, and generates independent data.



• Multihop routing: – No dedicated routers are necessary; every node acts as a router and forwards each others’ packets to enable information sharing between mobile hosts. 31



• Mobility: – Each node is free to move about while communicating with other nodes. The topology of such an ad hoc network is dynamic in nature due to constant movement of the participating nodes, causing the intercommunication patterns among nodes to change continuously.
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Ad hoc network applications Application



Description / Service



Tactical networks



Military communication, Automated Battlefield



Sensor networks



Collection of embedded sensor devices used to collect real-time data to automate everyday functions



Emergency services



•Search-and-rescue operations as well as disaster recovery •Replacement of a fixed infrastructure in case of earthquakes, hurricanes,



Commercial environment



E-Commerce, dynamic access to customer files stored in a central location on the fly 33



Home and enterprise networking



Home/office wireless networking (WLAN)



Educational applications



•Set up virtual classrooms or conference room •Set up ad hoc communication during conferences, meetings, or lectures



Entertainment



Multiuser games, Robotic pets, and Outdoor Internet access



Location-aware services



Follow-on services
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Access Point (AP) • Access points are bridges between the wireless world and the wired world • They have at least two network interfaces: – a wireless interface that understands the details of 802.11 – An interface to connect to wired networks (i.e. Ethernet, DSL)



Selecting an access point • External or internal Antenna • Power can be supplied over the unused pins in the Ethernet cable



WMAN • A MAN is optimized for a larger geographical area than a LAN • Spans a city or a large campus • Interconnects a number of LANs using a highcapacity backbone technology
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WMAN cont.. • MAN technologies have not been commercially successful. • However, a wireless MAN had a potential success; it is WiMAX • It stands for “Worldwide Interoperability for Microwave Access” • It is standardized by IEEE under the category 802.16 38



WMAN cont.. • There are two main versions of WiMAX – Fixed WiMAX – Mobile WiMAX
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WMAN cont.. • Fixed WiMAX – refers to systems built using IEEE standard 802.16-2004, which is informally called 802.16d – does not provide handoff among access points – designed to provide connections between a service provider and a fixed location 40



WMAN cont.. • Mobile WiMAX – refers to systems built according to standard 802.16e-2005, which is informally abbreviated 802.16e – Offers handoff among access points – can be used with portable devices such as laptop computers or cell phones



41



WMAN cont.. • • • • •



Uses licensed spectrum (i.e., offered by carriers) Each cell can cover a radius of 3 to 10 Km Uses scalable orthogonal FDM Guarantees quality of services (for voice or video) Can transport 70 Mbps in each direction at short distances • Provides 10 Mbps over a long distance (10 Km)
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WWAN • can be divided into two categories – Cellular communication – Satellite communication
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WWAN cont.. • Cellular communication – Each cell contains a tower, and a group of (usually adjacent) cells is connected to a Mobile Switching Center (MSC) – The center tracks a mobile user, and manages handoff as the user passes from one cell to another 44



WWAN cont.. • Interference can be minimized if an adjacent pair of cells do not use the same frequency – Frequency Reuse: • cell shape is considered to be hexagonal • hexagonal cell is conceptual and is a simplistic model of the radio coverage for the base station • Every 7 cells form a cluster 45



WWAN cont.. – Generations Of Cellular Technologies • 1G Analog cellular networks – used analog signals to carry voice – unencrypted and easily vulnerable to eavesdropping via a scanner



• 2G, 2.5G Digital cellular networks – uses digital signals to carry voice – The label 2.5Gis used for systems that extend a 2G system to include some 3G features.



• 3G Mobile broadband data – intended to support applications such as web browsing and photo sharing



• 4G Native IP networks – Provides data rates yet higher than the ones of 3G while granting the same degree of user mobility.
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