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INTRODUCTION

Dr. Ahmed ElShafee, ACU Fall 2013, Network |




Internet Speed Comparison

Pure Fibre

A ISDN
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Modem

« Modulate-demodulate '

« 28.8K 33.6K 56K bps

« PCM 64K bps
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xDSL Speed Comparison

ADSL
SHDSL
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ADSL Facts

« ADSL is a broadband data
communication technology
over telephone lines.

« ADSL is #1 to access
Internet with 80% market

share worldwide.
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ASDL Home Setup

Modem

Computer

Phone Line Wall Jack

Phone Line
Splitter

Phone Line

Ethernet Cable

Splitter

Ethernet Cable
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What is ADSL?

« Asymmetric | Digital | Subscriber Line

POTS
Splitter

ADSL
Modem
(ATU-R)
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TECHNOLOGY
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Why ADSL Broadband?
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ADSL = Broad Bandwidth

* ADSL exploits the unused High-Frequency bandwidth

4 25,875 138 1104 KHz
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Discrete Multi Tone Modulation

4.3125 kHz

i
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| 138 kHz 276 kHz 1.104 kHz Frequenz

Dr. Ahmed ElShafee, ACU Fall 2013, Network |




Discrete Multi Tone Modulation (2)

 DMT separates frequency — -
into 256 channels EH“I“I |“|““““N
1
&
* DMT has 224 downstream, _ i

32 upstream carriers

« DMT shifts signals
between 256 channels for :
transmission 3

4 kHz  25-160 kHz 2001100 kHz 1.1 MHz
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Baseband Modulation

Modulation

* Modulation is a technique
to systematically sample Typical

the change of a signal, =
maintaining characteristic, _| -‘

PAM

but transmitting in different
waveform.
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Review: Pulse Code Modulation

« Sampling
* Quantizing -
 Encoding wd /] \ TN
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Review: PCM(2
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Review: PCM(3

PAM PCM
Analog i
Signal Signal Signal
Sampler Quantize. Encoder
PCM Word
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Carrier Modulation

* Modulation is overlaying

the original information —
onto an electronic carrier
waveform.
"L "i m.'l.u
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Carrier Modulation Example

Signal Wave

§

Carrier Wave
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Carrier Modulation in Frequency Domain

LI

—
\

{
N/
=

Amplitude

L

. >

Signal Carrier Modulated
Frequency Carrier

Amplitude

A\ J

Dr. Ahmed ElShafee, ACU Fall 2013, Network |




Multi Carrier Modulation

« Discrete Multi Tone modulation pulse - S e pfiNe

— Based on Fast Fourier transform (FFT) |:>
— Standardized for ADSL w Kk
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QAM Encoding

® . MZ
Amplitude e
ém I(t) = M(t) cos((t))
* Phase % Q(t) = M(t) sin(o(t))
o

| Axis (Real)
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16 QAM Encoding

Q
Bits | Phase | Amplitude 0100 1 1100 1000
0000 | -1 -1
0001 | -1 -3 O O O
0010 -3 -1
0011 | 3 3
0100 <] 1 0001 0101 1101 1001
0101 | 3 o , 1
T e s alia i © 0{0 O
o111 3 3 — >
1000 | 1 -1
T — AN O 010 O
ig:? ; :g —5 0011 0111 1111 1011
1100 | 1 1 o6 0 o 0 |
1101 1 3
1110 3 1 O O 1 O O
11| 3 3 ' 0 o 0 0010  ollo | 1110 1010
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xDSL Frequency Comparison
PSD, [dBm/Hz]
BAISON ADSL US  HDSUSDSL  ADSL, DS  VDSLPSD boost ADSL DS power leakage
/ HAM bands notching
A -
VDSL
F, MHz
t
0 <012 02 1.1 20 30
B |
The main VDSL frequency range
s V/DSL-efficient mode (usually applied for FTTEX)
e ADSL-compatible mode (usually applied for FTTCab)

Dr. Ahmed ElShafee, ACU Fall 2013, Network |




Communication Frequency Comparison

Optical
fiber

Analog DSLJ Cell WiFi
telephone phone requency (Hz)
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NETWORK
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Network Architecture

‘é Central Office (FTTEx)

In-Building | 1000 - 4500 feet ;

1
[ =4
1000 - 4500 feet

Twisted Pair Loop

i ‘ﬂ"l

.
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ADSL Network Compon __ -

(D

\ h

. ATU-R. ATU-C N——

« DSLAM
(DSL Access Multiplexer)

« Splitter
(low pass filter)

Dr. Ahmed ElShafee, ACU Fall 2013, Network |




ADSL Network Protocol

ATM/ADSL

ADSL Remote
Access Router

AI|| . Ethernet

AT am | Ami am | ATMi

Service Network Provider ATU-R Client PC
Provider
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Review: OSI| Model
The Seven Layers of OSI
Transmit Gt Receive
P s O)° ok
— A Presentation Gateway Presentalion
SesslonLuyer Sassion Sesshon
Transport Layer Tanspost >__--. _______ < Tanspod
~ NetworklLayer T LA T L) L
— v—a | e
— Physical Link ——— :
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Review: TCP/IP

The TCP/IP and OSI| Models

* Protocol
— HTTP. SMTP. FTP
~ TCP
—IP

— Ethernet
ATM
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Asynchronous Transfer Mode

+ Integration of Voice, Data, and Video

Cells
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Asynchronous Transfer Mode (2

« Quality of Service (Traffic Shaping. Admission Control)

‘ EF Voice over Intemet Protocol .5
l AF4 Medla Streaming @

‘ AF2 National Applkations @

I AF2 Community Applkations @
‘ AF1 Bulk Data Transfer e

DE Detault (all other Traffk) .
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Asynchronous Transfer Mode (3

* Flow Control

/ |
n/

| M Forward data cell [ Forward RM cell [1 Backward RM cell }
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Packet Switching

Packet-Switching

control information Network t—— I"[_\l
(packet header)
[ —Pp
packet
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Network
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Packet Switching / Routing

Personal
computer

Personal "' mw Y
compulter -

1 ==
i

A
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Circuit Switching

Personal
computer

Personal
computer
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Virtual Circuit Switching

y
ve =£) Vw ) VP vC
( Transmission path
ve =) _w__ ) ve
A
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ATM Cell
5 48
« Why 53 Bytes? P =
Header Payload
— IP Packet e TR
— Smaller UNI GFC | VPI - PTI | CLP  HEC
— Fixed a 8 16 3 | i 8 ibits
NNI VPI -T CLp |l HEC
12 16 3 1 8 bits
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ATM Virtual Path / Virtual Channel

ATM
Endpoint

= S

ATM ATM ATM
Endpoint Switch 1 VPI=2 Switch 2
— 4 BﬁVH:‘IO | |VC!=£% X3 Ve 7N lxa
— 3 7 Dvca;e 4 vcm\ﬁk/ 2 A
— 2 6 _ _
VPl=6 : 1 | «— virtual Path Connection —- |
44— \Virtual Channel Connection —————3
Routing Table Entries
Received Transmit
VPI Port Number VPI Port Number
6 1 10 8
10 8 6 1
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ATM Switching

Server
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Virtual Circuit Switching

Dr. Ahmed ElShafee, ACU Fall 2013, Network |

- ||!!




ATM Connection: VP /VC

Virtual Channels
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ATM Connection: PVC / SVC

ATM Endpoint B

ATM Endpoint C
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Switching Comparison

Conventional Conventional
e Telecom LAN

Voice

Fixed
Frame

Circuit

Connection-oriented Connection-onented

Defined Classes Guaranteed

Dedicated
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Any Question?
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