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» High speed Internet Service over CATV
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= SO &X &bl
» CMTS(Cable Modem Termination System)
o CATV 23t QIEY & ALOIOIA B8, (IS E HEGHH d&st=E JIs
. g—‘}_ Jls
= Bridge, Route J|s
= Upconverter
» CMTSOIA LI2= IF (44.75MHz) (IS E ® S A 5(88 ~ 857MHz)
HEeg He s
= Diplex Filter
» OIE AIS 9t &8 MSE 22010 M&dte 2H
= CATV & (HFC (Hybrid Fiber Cable) &
= ONU, Amplifier, Tap-off S St
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s AH
» DHCP(Dynamic Host Control Protocol) At
« IPFALE NS BEGle E2EE
« AS2Z2 IPFAE HOISZ2E I PCOl 2
a TFTP (Trivial File Transfer Protocol) A H
«» IS g HYol= ZZ2ES
« HOIE 2™ ATEYN YOS
« J0IE 2 & Configuration file Ct22 &
= ToD (Time of Day) At
o HES AT ALS LeiF=s ZEES
« OIS 2RO H&s ALK A2 HMBECH
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= NMS(Network Management System)
» SNMP(Simple Network Management Protocol) Al €
» OIS 220 MEHE SHAH UIES MNEE 2 A6t=E
2| AlAE

HOIE B AIAE RS

= JOIE2E
« 302 SE2 CATVUE SE5I0 05 AW AHIAE HZB
ote JHe A & X1 YLICH
o QS ESQUES AHIAE NISELICH
« Ot ZICH 42 Mbps, &8t 201 10Mbps
o« ALEXH AL Al 6HEF 4 ~ 9Mbps, &t 2Mbps

7 V0 Mbys Ethernet
or USs
Copyaghi * 1999 minetic Sategies, tne.
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= Cable modem Configuration

m“ Cabie Modem

QPSK/I16QAM Direct
RF Powei
Amp]if\:\e; Synthesis Modulator with
FEC & DAC

L Duplex f_’(;o;gst:sor l " Ethernet
e Filter with Frotoco Transceiver
Stack

ADC & QAM
RF Tuner Demodulator

| with FEC

QAM: Quadrature Amplitude Modulation, QPSK: Quadrature Phase Shift Keying
FEC: Forward Error Correction
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s Cable Modem Software
TFTP | SNMP | DHCP
UDP/ICMP/IGMP
IP/ARP
Data Path
802.1D Transparent Bridging
Link Security U 1 MAC,
Link Layer,
IP fiitering
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= DOCSIS1.0 73
= SIEAUS
« &8 F0S : 88 ~ 860MHz
« HYZE : 6MHz
s BIX 94 1 64QAM, 256QAM
. A8 aE : 36Mbps, 42Mbps
« 2 418 M : -15dBmv ~ +15dBmv
s SE AT
. AME FTge 15~ 42MHz
» = @200, 400, 800, 1600, 3200 KHz
s PIX BA : QPSK, 16QAM
» 85 8T : Max 10Mbps
« EHAUS A 1 QPSK (5 ~ 58dBmv), 16QAM(5 ~ 55dBmv)
 ZZ2ESE
« IP protocol: UDP/IP
» Network Management: SNMPv1, SNMPv2c
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Modulation | Bits/Symbol | Symbols/Sec Bits/Sec Throughput
QPSK 2 2560Ksym 5.12Mbps 4.6Mbps
16 QAM 4 2560Ksym 10.24Mbps 9.2Mbps
64 QAM 6 5056Ksym 30.34Mbps 27.3Mbps
256 QAM - 8 5360Ksym |  42.88Mbps 38.5Mbps
1024 QAM 10 6000Ksym 60Mbps 54Mbps

Bits/sec = (bits/symbol ) * (symbol/sec)
Throughput = (bits/sec) * 0.9
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» DOCSIS +3&
DOCSIS1.0 DOCSIS 1.1 DOCSIS 2.0
- Everything from DOCSIS 1.0, Everything from DOCSIS 1.1,

plus... plus...

:r:;':e":;i:"a'dwa'e No changes to downstream

QoS (Quality of Service) Upst'ezam Physical Layer Changes
Introduce service flow concept modes of operation
UGS (Unsolicited Grant Service) Wme;gmm)
UGS-AD (UGS- Active Detection)
ntPS (real time Polling Service)} g:;n;’:;,?z‘m:sw
nrtPS (non-real time Polling Synchronous COMA (S-CDMA)
Service) New technology for

DOCSIS
Significant increase in upstream
bandwidth
14
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= Increased Bandwidth per Channel

Maximum | Spectral Max Data
Chan. BW | Efficiency BW/Channel
1.6 bps/Hz*
DOCSIS 1.0 |3.2MHz (QPSK) 5.12 Mbps
3.2 bps/Hz
DOCSIS 1.1 3.2 MHz (16QAM) 10.24 Mbps
4.8 bps/Hz
DOCSIS 2.0 |6.4 MHz |(64QAMor 30.72 Mbps
128QAM/TCM)
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MNG-1000 MNG-2000 MNG-2002 MNG-2005 MNG-2200
+  MNG-2005
+ MU HZ

* Broadcom BCM3345, Silicon Tuner
+ DOCSIS 1.0/1.1 XI&
¢« R OO0IH &, L0I1X E4, B8 &
« 2002 2:350HCH, 2003 24300t BHO
<  MNG-2200
 4HIH HIE3
+ Broadcom BCM3348, Silicon Tuner
+ DOCSIS 1.0/1.1/2.0 I & .
o XA JIEE Y SSH0 AFMAE S FlHay
« &Il NS roadmap B
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MNG-3200 MNG-3300
+ BCM3351 based EMTA * BCM3348 + BCM3341 based
*  One voice channel « DOCSIS 1.x/2.0
« DOCSIS 1.0/1.1 * MGCP/NCS 1.0
= MGCP/NCS 1.0 (PacketCable) *  Proprietary provisioning for
«  Proprietary provisioning for Hanaro Dacom/Hanaro and PacketCable
and PacketCable provisioning provisioning
+  Interoperable to Xenor's Call agent * Interoperable to Xenor, Nortel Call
« No PSTN backup agent
«  Field Proven * One voice channel
Le PSTNbackupsuppoted |
18
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Wireless LAN F/0/S P& HEx

MNG-2100 MNG-2110
* Internal BCM3350 based CM * Internal BCM3348 based CM
« DOCSIS 1.x « DOCSIS 1.x/2.0
*  802.11b support via internal PCMCIA «  802.11g support via internal PCMCIA
*  802.1x & radius support * 4 port Ethernet switch for LAN
«  Access point features such as interface
NAT/PAT, DHCP server, etc. *  802.1x & radius will be ready by
October 2003
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» Interative Digital Cable STB
» OpenCable complinat
» Brodcom BCM7110 based
=« MPEG 2 Decoding and Analog video
» AC3 audio
s NTSC/PAL, RGB, S video composite display
= DOCSIS 1.1 cable modem
= Cl, PoD supporting
» Development stage =» 2004 5& Prototype &=

20

—221—






2N B S A&HI83 20031 H23| HIDIL
TET&ESYs
HAOI= 28 MUl A &t

NET & SYS CONFIDENTIAL INFORMATION

21

TET&SYS
HOIE P A/é &l A H] A

DOCSIS1.0 DOCSIS 1.1 DOCSIS 2.0
Q=04 QY AHlA O304 AW AHIA Q=% QY Al
QUIOIE ABIA QGioly Adia QOIoIe A&

US4 EESE N & 4
UL VoIP HHIAE 98t
QoS Iz HZ

Q€ PacketCable

Ods 5 e

OS4E ZIE2E NS &+
AE VoIP AHIAE FEt
QoS JI& N3

QVoDE Z&iet HEINICIOof
HEE J&E + UE S
s 8

Qe (a3 I8 S5
222 34k 319 HUlA
HZ s

U Home Gateway

=
=

0€ OpenCable
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Cable modem +

VolP, wireless
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Digital Set-top

Opencable
Packetcable

Cable modem Cablehome )
DOCSIS : . Data + Voice o
of -, + Video (Multimedia)..
"Data Only

‘ | | ] .
~ 2001 2002 (3) 2003 (4)
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Terminology

s ACK: Acknowledge .
» CM: Cable Modem .
= CMTS: Cable Modem Terminal System -
= DOCSIS: Data over Cable System
Interface Specification .
s DHCP: Dynamic Host Control Protocol
» FEC: Forward Error Correction .
»  HFC: Hybrid Fiber Cable "
» IP: Intemet Protocol .
» MAC: Media Access Control .
= MAP: Upstream Bandwidth Allocation .
MAP

= MGCP: Media Gateway Control Protocol
= nrtPS: Non-Real Time Polling Service
s QPSK: Quadrature Phase Shift Keying
= QAM:Quadratrure Amplitude Modulation

QoS: Quality of Service
rtPS: Real time Polling Service

S-CDMA: Synchronous Code Division
Multiple Access

SNMP: Simple Network Management
Protocol

TDMA: Time Division Multiple Access
A-TDMA: Advanced TDMA

ToD: Time of Day

TFTP: Trivial File Transfer Protocol
UDP: User Datagram Protocol
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Reference

= CableLabs Home page
= Www.cablemodem.com
= DOCSIS specification
= www.packetcable.com
» PacketCable specification
n UHOILAI A AL A
= WWw.netnsys.com
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