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ISDN BRA

« 2 stk. B-kanaler af: 64 Kb/s
1 Stk. D-kanal af 16 Kb/s
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SO PRA L
2 Mb/s = 30 tale-kanaler + 27
signalering af 64 Kb/s

i th- =
Fatar=Tol
arface
S 2.048 Mbit's
d-wire T. T Fan U2 L
PABX approx. 150 m Fon T |EXCH
ot 1 4-wire / 2 km
“ ab FPowered from PABX egquipment
. Clock for PABX
equipment from NT
ITU-T Mo, 7
signaling
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Eksempler ELL
« Effekt
— Fordobling af effekten 10*log(2)= 3 dB
— Firedobling af effekten 10*log(4)= 6 dB
— 100dobling af effekten 10*log(100)= 20dB
« Speending
— Fordobling af spaendingen 20*log(2)= 6 dB
— Firedobling af spaendingen 20*log(4)= 12 dB
— 100dobling af speendingen 20*log(100)= 40 dB
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Relative dBm & NS e
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« dBm Relativ til 1ImW ved 50 Ohm

« dBm ved 600 QQ medfgre at

dBm(600Q):
\/ﬁ

1/0.001:600 = 0'77|5 V1 ved 600 Ohm

/0.001:50 = 0.224 V1 ved 50 Ohm

20-Iog( U2 \

0.775)
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Relative dBuV

 dBuV Relativ til 1pV
(U2 )

(10 °)

dBuv= 20-log
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Service Provider 1

Service Provider 2
e.g. Internet

e.g Video on Demand

Customer
Premises

Access
Server

10/100

Downstream ADSL modem
: (ATU-R) @
2 - 8 Mbit/s \ S

Telephony/ISDN

LAN

ATM

or

GigE

DASTLUAC'V' "B PSTN /ISD
ATESS Network

Splitter \V

Filter
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Bits/
tone

0O 25 138 1100
Upstream kHz

Worldwide standard line code for ADSL
Wideband variable spectrum signal

Bit swapping helps to adapt to loop
problems

Maintains BER <10

Many ways of carrying IP over ATM

256 Carrier tones (512 for ADSL2+)
Each tone carries a QAM signal
4.3125 kHz/tone

4096 baud/tone

Up to 15 bits/Baud (bits/tone)

0 to 61.440 bits/second/tone
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Signal to Noise Ratio (SNR) and DMsbse e«
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Bits per tone
15
o)
40 kHz 1.1 MHz

Frequency
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ADSL over POTS vs. ADSL over |SBNssor

CHNOLOGY
- NoJONONOX JOX X JO)

ITU-T G.992.1 Anhnex A vs. Annex B wssmercantec’

ITU-T G.992.1 Annex A, AoPOTS, Non-overlapped spectrum (FDM)
PSD

DS

POTS 961kHz

16\ 32 256 DMT Tone Index
138 1104 Frequency
25.875

ITU-T G.992.1 Annex B, A0oISDN, Non-overlapped spectrum (FDM)
PSD

ISDN
2B1Q
4B3T

256 DMT Tone Index
138 280 1104 Frequency

80 120
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ADSL2 and ADSL2+ nouseor
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The ADSL2 and ADSL2+ standards improve on the original ADSlercantec
by offering higher downstream data rates and longer reach

oY LT

\\> ~ . Home Office
. e L s i
ADSL2 provides downstream data T “-"a-'i with ADSL2
rates of more than 12 Mbit/s, while ;e

extending ADSL’s reach about 200m

™ Jis Home Office
=~ with ADSL2+

ADSL2 ADSL2+ provides downstream data rates of
DSLAM 25 Mbit/s for loops up to 1,5 km long by
doubling the bandwidth used to carry traffic
(up to 2.2 MHz)

21.01.2010 Titel | Sekundeer titel



CVoDSL 1ouseor | Cay

(- NoJONONOX JOX JNeJO)

Downstream
\
kHz
Dedicated
64 kbit/s
PCM channel
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Quadrature amplitude
modulation
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ADSL2, ADSL2+ and RE-ADSL2 HousE oF
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vs. ADSL rate and reach 000000000
Improvement e mercantect
24
\ = ADSL2+ === ADSL
=— ADSL2 RE-ADSL2
0 ADSL 2+ \
E
=
2 11— 2.4km
— ADSLZ
o 8 3.0km
© ADSL
a
4.2km o s
(Annex L)

1.0 2.0 3.0 4.0 5.0 6.0
Loop length (km)
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Twisted Pair Lines

Typical values per km

OX
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Noise
60Q 60Q cancels out
— e
INPUT OUTPUT
Transmission line
_I_ L
60Q2

Noise induced onto
the line
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GSM Network B

Network I\/Ianagemge@g@@mb o
Base Station Controlle————~ rmercanbes
Base Transceiver Station NMC

Operattens and Maintenance

OMC OMC

Visitors Location Register

dentity Register
: ation Center

Mobile Stations
Base Station System Mobile Swﬂchmg Center
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F=1,.2,3,4,5,6,7,8,9,10
Clusters

GSM uses concept of cells
One cell covers small part of network
Network has many cells

Frequency used in one cell can be used
in another cells

e Thisis known as Frequency Re-use

Co-Channel ( Re-use ) Cells
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Cell Formats TECHNOLOGY
Omni-directional Cell Sectored Cell
1x BCH 3x BCH
1x BSIC 3x BSIC

((((((( »)))))
| I )

-
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GSM Channel Plans
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Phase 1 Phase 2 Phase 1 Phase 2 PCS1900
ESM900 ESM900 Dcs1800 Dcs1800
Uplink 890 fto 880 fto 1710 to 1710 to 1850 to
Freguency 915MHz 915MHz 1785MHz 1785MHz 1910MH=z
Range
Downlink 935 to 925 to 1805 to 1805 to 1930 to
Freguency 960MH=z 960MHz 1880MHz 1880MHz 1990MHz
Range
ARFCN 1-124 O-124 and | 512 - 885 512 - 885 512 - 810
Range 975 - 1023
Tx/Rx 45 45 95 95 80
Spacing
(MHz)
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Time
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Frequency
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GSM & GPRS & HSCSD & WCDMA

— GSM — Groupe speciale mobile “Circuit
switch”

— HSCSD - High Speed Circuit Switched
Data

— GPRS - General Packet Radio Service
— WCDMA — Packet switched
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GSM v/s GPRS

Email via GSM Auth.
Server Email
User Modem Modem /

INITIAL CALL PROCESS TIME (s)

« GSM Call 4

* TrainModem 30

* Login and Authenticate 11

* Download mail 180
Total 3 min 45s

SUBSEQUENT CALL

* Repeat Above 3 min 45s
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o Auth.
Ema” vVia GPRS Serr_v_er Email

User

~ |
@/--_ GPRS — Internet \
llll”l." /

Virtual Authenticated
GPRS Data path to Email
Tunnel server
INITIAL CALL PROCESS TIME (s)
« GPRS Call 4
* Login and Authenticate 11
* Download mail 180
Total 3 min 15s

SUBSEQUENT CALL

* Not applicable —
Permanent Virtual Circuit Omin Os
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