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_ 240 kHz 312-552 kHz Super Group Super Group

_ 1,23 MHz 812-2044 kHz | Super Group

3,87 MHz 8,52-12.39 MHz | Master Group Super Master
Group

3600 16,98 MHz 0.56-17,55 MHz | Jumbo Group Jumbo Group

10800 57,44 MHz 3,12-60,57 MHz | Jumbo Group Jumbo Group
Multiplexed Multiplexed
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Freguency plan for ADSL Annex A. Red &
area is the frequency range used by normal
voice telephony (PSTN), the green
(upstream) and blue (downstream) areas
are used for ADSL.
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Standard name

Common name

rate

Upstream
rate

-
hd

ANSI T1.413-1998
Issue 2

ADSL

8.0 Mbit/s

1.0 Mbit/s

ITU G.992.1

ADSL (G.DMT)

12.0 Mbit/s

1.3 Mbit/s

ITU G.992.1 Annex A

ADSL over
POTS

12.0 Mbit/s

1.3 Mbit/s

ITU G.992.1 Annex B

ADSL over ISDN

12.0 Mbit/s

1.8 Mbit/s

ITU G.992.2

ADSL Lite
(G.Lite)

1.5 Mbit/s

0.5 Mbit/s

ITU G.992.3

ADSL2

12.0 Mbit/s

1.3 Mbit/s

ITU G.992.3 Annex J

ADSL2

12.0 Mbit/s

3.5 Mbit/s

ITU G.992.3 Annex L

RE-ADSL2

5.0 Mbit/s

0.8 Mbit/s

ITU G.992.4

splitterless
ADSL2

1.5 Mbit/s

0.5 Mbit/s

ITU G.992.5

ADSL2+

24.0 Mbit/s

1.1 Mbit/s

ITU G.992.5 Annex M

ADSL2+M

24.0 Mbit/s

3.3 Mbit/s
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UPSTREAM UPSTREAM & DOWNSTREAM
VDSL2

VDSL ITU G.993.1 VDSL 55 Mbit/s 3 Mbit/s m

VDSL2 ITU G 993.2 VDSL2 100 Mblt/s 100 Mblt/s 2006-02-17

ITU G.993.2 VDSL2 Annex Q
VDSL2-Vplus 300 Mbit/s 100 Mbitis 2015-11-06
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DOCSIS Production Maximum Maximum upstream
Features
version!'?l date downstream capacity capacity

1997 40 Mblt/s 10 Mblt/s In|t|al release

- 2001 40 Mblt/s 10 Mblt/s Added VOIP capabilities, standardized the DOCSIS 1.0 QoS mechanisms
m 40 Mbit/s 30 Mblt/s Enhanced upstream data rates

Significantly increased downstream/upstream data rates, introduced support for
1.2 Gbit/s 200 Mbit/s . )
IPv6, introduced channel bonding
Significantly increased downstream/upstream data rates, restructured channel
2013 10 Gbit/s 1-2 Gbit/s L
specifications

3.1 FuII Duplex 2017 10 Gbit/s 10 Gblt/s Introduces support for fully symmetrical speeds
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Example: ISDN (Integrated Services Digital
Network)

DS-1 transmission format

Voice = PCM (8000 samples per second, 8-bit)
TDM-frame = 24 (channels) x 8 bits +| (frame bit)
= |93 bits

Data rate: 8000 x 193 = 1.544 Mbps
DATA only 23 out of 24 channels used,

24 channel has special SYNC BYTE

per channel | bit for user/system data
=>» 7 x 23 x 8000 = 56 x 23 kbps = 56 kbps p. channel
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128-port Topology (3 stages)
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Copynght Quadncs, Lid. May not be copied without the pnor wntten consent of Quadncs, Lid.
Reproduced here with permission of Quadncs, Lid.

Leiden University. The university to discove




Leiden University. The university to discove



Leiden University. The university to discove




Leiden University. The university to discove



Leiden University. The university to discove



Leiden University. The university to discove



Correctness €2 Simplicity
Robustness €2 Stability

Fairness € Optimalit

LS
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Fixed Routing Alternate Routing
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