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LAN Transport Techniques and Standards

» Transport techniques:

Baseband implies a single-channel digital system, supporting
one transmission at a time, and this single channel carries
information in containers that is, packets or frames that are
specified by the LAN standard in use.

Broadband means multichannel and referring a relatively large
amount of bandwidth, so a broadband LAN implies that,
through Frequency Division Multiplexing (FDM), multiple
independent channels can carry analog or digital information,
depending on the interfaces.
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» Key standards include
Ethernet, Token Ring, FDDI
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Baseband Detfitions

» (1) The original band of frequencies of a signal before it is
for transmission at a higher frequency.

» (2) A type of data transmission in which digital or analog
data is sent over a single channel, such as
an Ethernet LAN. Baseband transmission use to
send simultaneous bits of data along the full bandwidth of
the transmission channel.

http://www.webopedia.com/TERM/B/baseband.html



Baseband Signal

» A signal in its original form, without being altered in any
way, whether by modulation or conversion.

Baschand Digital Signal
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* Mutlichannel coax system
« Based on Frequency Division Multiplexing
« Cable TV is an example of a broadband LAN



Broadband ex: Traditional cable TV

There are multiple channels of programming, and each one runs
over a different portion of the frequency band.VWhen you
request a particular channel from the interface device (the set-

top box), the device selects the frequency band on which that
channel is allocated. Cable TV is a multichannel coaxial system.

Connecting to Coax

If signal loss in the system is
too great, add an RF

amplifier.
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What is Broadband?

» “Broadband” refers to the bandwidth of
communications networks such as LANs, ie. their
capability to transmit large amounts of data rapidly,
measured in bits per second (bits/s).

» Until recently ISDN2 at 128kbits/s was regarded as
broadband, compared with the 64kbits/s bandwidth of an
ordinary telephone line.

» The DTI’'s (Department of Trade and Industry) current
definition of broadband is 2 Mbit/s and above.
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Broadband Aaagls ?

1 "Broadband" fludrdwritawiziilavinldlunisaaniés
nsfasarIuLAIaNaANNEIFe Taaiian "Bandwidth"
agtiluainaguafivanusiduAnslunsdaaany
e3azihe LiftasArvuaalIRLtiuauliin Asdacanuy
broadband aysavsiia bandwidth t1inla

O "Broadband " @da wmaTlulafdnisaviauaninuisray daca
iAsatnadulaastile drunitvtatdaluteu uiia Digital Subscriber
Line (DSL)

?;13G

willIAX




So What is Broadband Access?

» High speed connection to the Intemet
— Greater than 128Kbps
- Always on!
- Simultaneous up-Link and down-link communication
- Made possible by digital modems

» Leading broadband access technologies
-cable. satellite, ISDN digital modems
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Bandwidth

he Connected Life

>

Broadband access is a key enabler
of the Connected Life

| File Sharing, Gaming

.Email. Browsing

Allowing service innovation to increase proportionally
with bandwidth
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Asymmetric Digital Subscriber Line
(ADSL)

67984
* ADSL (Asymmetric Digital Subscriber Line) T Miturski Michal,

Mirkovski Angel, Sacevski Igor
* Broadband Technology Overview White Paper, WP632|

Issued: June 2005, CORNING



Asymmetric Digital Subscriber Line
(ADSL)
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ADSL Speed Comparison

ADSIL2plus

Voice band
Modem
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ADSL Requirements

» Phone-line, activated by your phone company for ADSL
» Filter to separate the phone signal from the Internet signal

» ADSL modem

» Subscription with an ISP supporting ADSL



How does ADSL work

» ADSL exploits the unused analogue bandwidth available in
the wires

4 25,875 138 1104 KHz

» ADSL works by using a frequency splitter device to split a
traditional voice telephone line into two frequencies



Network architectures for various forms of xXDSL, note the

xDSL bandwidth is dependant on distance from the local
exchange/central office or the remote street cabinet
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FTTH (Fiber to the Home)

FTTx is a generic term for those technologies which
bring fiber, a step closer to the subscriber

A48

» Passive Optical Networks (PON) lae Barig Zeki
UREGUL, Yekta ANIK, Orcun TUNA

» FTTH — Fiber To The Home
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What is a Fiber Optic Cable?

» An optical fiber (or fibre) is a glass or plastic fiber
designed to guide light along its length




Advantages of using Optical Fibers in data
transfer

» Optical Fibers permits transmission over longer distances and
at higher data rates (bandwidth) than other forms of
communications.

» Optical Fibers are less susceptible to outside interference like
electrical noise.

» Light can travel from one computer to another over a single
fiber.

» Optical Fibers are thinner and lighter compared to other
cables.

» Cost beneficial over the long run
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Disadvantages of using Optical Fibers in
data transfer

» Installing an Optical Fiber requires special equipment

» If a fiber breaks inside the plastic jacket finding the
location of the problem is difficult

» Repairing a broken Fiber is difficult



What 1s Optical Network?

» Optical networks are high-capacity telecommunications
networks based on optical technologies and components
that provide routing, grooming, and restoration at the
wavelength level as well as wavelength-based services

» It uses Optical Fibers for data transmission



Advantages of Optical Networks

» Can be used for long distances

» Easy to install and has long-term financial benefits

» Lasts for a long time
» Has a high bandwith



What is Passive Optical Network (PON)?

» Passive Optical Network is the leading technology being
used in FTTx (like FTTH) deployments.

» It has a different topology from other network
technologies, It uses a Point to Multi-Point (P2MP)
topology.

» A single strand of fiber goes out to a passive optical
splitter where its signal is multiplied to 32 different lines.

» It’s up to the customer’s system to determine what
packets are for that customer, all other packets are
discarded.

» It has downstream data rates up to 2.5Gbps.
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