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ABSTRACT

The Data Over Cable System Interface Specification (DOCSIS) protocol enables the delivery of Internet
Protocol(IP) traffic over Cable TV networks with significantly higher data rates. In this paper, we assessed the
performance of the DOCSIS protocol using the OPNET. The simulation can be used to predict the upstream
system throughput, mean access delay and channel utilization on varying packet size and transmission stream and
with/without concatenation, and it has shown that maximum system throughput is 4.6 Mbps for channel capacity
of 5.12 Mbps and packet size of 1500 bytes. The mean access delay varies depending on the offered load, and
it is assumed that the offered load does not exceed the capacity of the channel. Excess offered load causes

service starvation according to the assigned priority.
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Table 2. DOCSIS Downstream Channel

Property Description
Modulation 64 QAM
Data Rate 27 Mbps

Center Frequency 500 MHz

Channel Width 6 MHz

Framing MPEG-2
FEC RS(128, 122)

Symbol Rate (64 QAM)

5.056941 Msym/sec

H& Aol vhaled Azl el 2 9% ©1A

% slck

21000
]

Number of CMs=200
18000 - Packet s26=1500 bytes

—— BER=0 ’
- -0 0
15000 4.1 --—--»BER-.3x10 . 7
g 12000
3 -
5 9000
3 /.
£ -

6000

3000

//
./'
0l

0 3000 6000 9000 12000 15000 18000 21000 24000

Offered load(kbps)

a3 15, AFE Fapol wE A2E
Fig 15. Throughput vs. Offered load

7000

6000 .1 Number of CMs=200
Packet size=1500 byles
—— BER=0

50004 ... . BER=3x10°

§

@
1=
Q
L=

2000

Mean access delay(ms)

1000

0

T T T T v g —
0 4000 8000 12000 16000 20000 24000 28000

Offered load(kbps)

38 16. A3 Falell wbd FE A A4
Fig 16. Mean access delay vs. Offered load



= /A" $A394E 9% DOCSIS 1.1 T2 829 A2l g T

V.3 E

o] =feolMe YRE fAukE AladelA F=}
3h= DOCSIS 1.1 Z2EZ) s Asry 27
£ YAY fAS dlely] Auj2e] H43 ofe]
g Aes B3l 10 o AR AlAds
71 S wleke E=siglcl 2oy Ad, Aex)
dlole] 7 =], AH2EH &% 92 s}
o] f5, AR =2 ool wel A=gs 3
T A A, A% Ad o]8-ElM B Aoyt
U5 o & Uk HA 27) 64 miolE, AS
2EY £%7} 64 kbps d AE, A2 U5 HE
i 7ol Wb o 50% A=) A o] et
o, HFE AL XA F4) 115 msollA] 29 msE
ol g st

=g Ad Al 2 9F de sk Ade
AMelgo] AFH Fatol wet 21 Mbps7HA $718)
A"k, 3x10°¢) BERS A4 wis oF 23% A
=2 Ae Azt vehged, g7 A a9 A
$oll= BERY] A7l w} oF 71%2] A% S
7HA %kt

o] =EdX Sy} ATHAAE npEog
DOCSIS 1.1 ZREFe A% s Hixe o
Az 3} 7)5e] Pesty, o] J5g B8 11E
9] A&HEr} £ Holg &x Afo] rhshe
& 4 Qlck

BTEE

re

[1] TTASK0-07.0020, TIXId fAduks $441 A
¥ 2E, IYEENIeY, 2002 94,

[2] P. Tzerefos, C. Smythe, I Stergiou, 8.
Cvetkovic, "Standards for high speed digital
communications over cable TV networks”,
Proceedings of the 6th IEE Conference on
Telecommunications, no. 451, pp. 224-229,
April 1998.

[3] P. Tzerefos, V. Sdralia, C. Smythe, 8.
Cvetkovic, “Delivery of low bit rate
isochronous streams over the DOCSIS 1.0
cable television protocol”, IEEE Transactions
on Broadcasting, vol. 45, Issue 2, pp.
206-214, June 1999.

[4] Data-Over-Cable Service Interface

Specifications Radio Frequency Interface
Specification, SP-RFIv2.0-102-020617, CableLabs,
June 2002.

[5]1 V. Sdralia, C. Smythe, P. Tzerefos, S,
Cvetkovic, “Performance Characterisation of
the MCNS DOCSIS 1.0 CATV Protocol with
Prioritised  First Come  First  Served
scheduling”, IEEE
Broadcasting, vol. 45, Issue 2, pp. 196-205,
June 1999,

[6] DOCSIS Set-top Gateway(DSG) Interface
Specification, SP-DSG-101-020228, CableLabs,
February 2002.

[77 P. Tzerefos, “On the Performance and
Scalability of digital upstream DOCSIS 1.0
conformant CATV channels”, The University
of Sheffield, October 1999.

[8] DOCSIS Model Description, OPNET, February
2002.

[9] Configuring Application and Profiles, OPNET,
February 2002

Transactions on

1261



TEEAIE3=FA] "4-11 Vol.29 No.11A

2 % 8|(Soo-Hee Kim) A3

2001 24 : AR AR
SAEE 24

20031 29 : A cEk M
EAlTEel AAt

2003 2¥9~3A AR
Digital Module AR t]#]
g3/ d1aF

i i .
<FlEok TiA|" Hl4s MPEG, AsHEAIEE)

£ 2/(Won Sohn) A3
iy 1982+ 24 : AEga Ax}
283 FEAL

19904 59 : dakx A&MY
A7138=) FEAAL

L 1993'd 849 €Ak~ A&MT

A7 e FEAL

] 19824 19 ~ 19874 64
e s

199343 99 ~ 1999\ 24 : FFAAEAATY

19941 29 ~ 1995+ 11¥ MPR Teltech,
Canada

1999 39 ~ A : A E HAAHBEE 3
e

<A Eop tAEE, AsAe

1262

4 ¥ $(Yeong-Soo Kim) A3
v 1981:d 2% : Atk A=}
I8 (FEAh
198313 24 : QAR A}
383} (FEAAD

19883 124 : Arizona State
University 371533 (38
ukah

1985 5€ ~ 19864 549 Consultant,
Signal-System Technology Inc., U.S.A.

1986%d 64 ~ 1988'd 129 : Research Associate,
Arizona State University

1989\ 249 ~ 1992)d 84 : ETRI Adr|&H, A
8- A

20023 149 ~ 2003 29 : Visiting Faculty,
MPRG, Virginia Tech., U.S.A.

1992%d 0¥ ~ &} : Aoistn AR A
S R e

<Aool 4G, OFDM, SDR, RFID, AvlE b
1}, MIMO system, Z3}71A]

£ 9l J|(Ben-Kee Hong) A3
: 1989, 91, 9511 AAHshw A
|71 BEs FERAL 3
AL, Fshaat
1995*1~1999'd : SK Telecom
%.ool-o‘:l%%
19973 ~1998% : NTT
DoCoMo Mobile Network

Lab.
1999 ~&A : st AR B3I e
<F4 2ol MC-CDMA, °15%54!



