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Åצ Ṇ ῏ ὢ П╚

Åצ ῏֪ Ѡה

Åצ ῏ П֕

ÅHFC с Ѡה

Å
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צ Ṇ ῏ ὢ П╚

Å ὢ ᾼֵ о ӣљṿӣכ Ғ

Å DOCSIS 2.0צ ᾎ Ṝӣљ ϱᴩ Ḗ

Å ‒ ῏IPTVὢ ᾼ ẁȲẛ FTTXӣљᾼכ 

Å ᴯ ☼ᾼ Ȳ ṿ ῏ ὢ

Å ὢ ᾼᵅ ᾨȲצ ῏ ὢ Ӑᾼכ ϩ

Åצ ᴯоᾼ Ȳ ῏Ӈ ᷾ᾃЄ  ֯ ᴯ
оȳ ֣о

Å֪ VOD Video On Demand ᾼ ᾨȲצ
ẁѿIPѠה ẁVODᾼ ϩ

Å ϱ 3.5GȳWimax ὢ ᾼ ẁȲṿ Ӑ ᾨ ᾼ
Ӏ ḆⱢ
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צ ῏֪ Ѡה

Å ὢ ₇ ᾼ с

Å ᾼ

Å ϱ ὢ ᴯ צ ὢ ᾼὢ

Å ȳ ȳ Ϯ֥Ϛὢ

Å ᴯצ ֥ᾼ Ф ὢ ֽȸ
ᴿּר ПWidgetὢ

Å HFCצ Б Ϥ љᾼ Ȳצ
῏ ᴩ Ф ȳὢ Ф Ȳ ҫϚכ ₤ ПỆ
ứ Ȳ Єӣљ
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צ ῏ П֕

Å ₇ ∕Ḃ

Åᶾ ϢИ ϢИЛṜ

Å Ӑכ

Å  ᷾Ϥ Є

Å₇ ᶮ
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צ ῏ П

Å ӣљ

Åⅎљצ ὢ ᾼ ⇔

Åצ ẓ ֮֯ ᾼ

Å ᴯצ ᾼ ₇ ᾼḂ Ȳ с
ὢ ₇
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Å Ғ ï ѠהᾼḂ

Å ҒӣљҠӣ ïԏ ᾼи

Å ҒHFC ï750Mhzс ᴟ860 870 Mhz

Ἠ1Ghz

Å IP ҉

Å ѩצ ԓ ᴯоȲῈҏֵὑ

HFC с Ѡהï



7

HFC с Ѡה ïʒ

ÅDOCSIS 3.0 Channel bonding

ÅFTTX + EOC

ÅFTTX + VDSL

ÅFTTH

ÅRFOG
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Å750MHzҠ ẁ116 ȲẔМᵶ3 ӣ ц103 ѩ
Ȳ ᴯ Ҕᵶ ṿӣ10פּ RF ᾌȴ ӭἨҒ

ὢ Ȳ 750MHzצ ֯ ᾎ ѩ ϯȲ⁄ӑẃ ᴯ
Ғ ὢ ὢ ҠṿӣП

HFC иӁ

ṿӣ ITV CM ѩ ӣ

ӭ›ṿӣ

ῶ
ϱᴩ  & GI

ṿӣ ᵍ ӭ ѩ

ӭ›ṿӣ

ῶ

ṿӣ ѩ

ӭ›ṿӣ

ῶ

ṿӣ ѩ ѩ

ӭ›ṿӣ

ῶ

ṿӣ ᴯ ϟы
700MHz

ӭ›ṿӣ
uBR

ῶ 117116112 113 114 115108 109 110 111104 105 106 107100 101 102 10391 92 93 9487 88 89 90

650MHz 750MHz

Ф Ғὢ

85 86
AICHI GI

81 82 83 8477 78 79 8073 74 75 7669 70 71 72

500MHz 550MHz 600MHz

62 63 64 65 66 67 68

61
AUGET SA

57 58 59 6053 54 55 5649 50 51 5245 46 47 4841 42 43 4437 38 39 40

35 36

350MHz 400MHz 450MHz

31 32 33 3427 28 29 3023 24 25 2610 11 12 13

200MHz 250MHz 300MHz

19 20 21 22 7 8 9

16 17 18

ϯᴩ

98 99 14 156 95 96 972 3 4 5

10MHz 40MHz 55MHz 100MHz 150MHz

26.1,27.8,28.1
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☺ ▲ ᵫ ӱȸ֯HFC с ᾼ ϯȲה

Ẕ ῏ с Ѡה ▲ֽϯȸ

HFC ֪ ЛṜᾼс Ѡה
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Å Ғ ï ѠהᾼḂ

ï64QAMП 27Mbps(effective data rate)Ȳ֯256QAM Ҡפּ ẞ38MbpsȲ
ϯᴩ П Ѡה 64QAMḂⱢ256QAM ȲRF ᾌП ד
ҒȲҠἭ Ḇֵ ӭ

ï256QAM ד 64QAM֯HFC ₇ Ȳ ḆṾ ₇

5 MHz 750 MHz42 MHz

64 QAM  Ҡ ד ὑ 13 SD ᾼ ӭ
256 QAMҠ ד ὑ 20 SD ᾼ ӭ

6MHz

с ï ѠהḂ
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Å Ғԏ ӣљ -ԏ ᾼи

Å ԏ Fiber node љ ᵅȲ╠צ ӣљ с

ÅѠה: ԏ ἋᴼȲ Ғԏ Ȳ юὍЄ ᴭ

HE

FN

HE

FN

FN

FN

FN

Noise

superposition

FN

segmentation

с -ԏ и

ԏ ὢ 1000љפּ ԏ Ӧ1 Ғᴟ4 ԏ ן
ὢ ⅎљ 1000љ Ɫ250љ
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ÅHFC 750Mhz с ᴟ860Mhz Ἠ1Ghz

Å Ӧ750Mhzс ẞ860/870MhzȲ ֵҏ110~120MhzȲ
Ҡᵂ ἨḆֵ ӭПἭ

Å с Ѡה

ïѻ аԈᶁ ќ 860Mhz

¡ԏ ן ȳὍЄ ȳ TAP ᶁ Ɫ860Mhz

¢ ᵂ

5 MHz 860 MHz42 MHz 750 MHz

ֵ20 RF ᾌҠ
400פּ SD₇
ᾼ ӭ

с ïс 860Mhz
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ÅSwitched Digital Video

ï ᴯ ⱢἬצ ᶁ ᴟḕϚӣљȲSDVᶾ ⱢҬ כ
ᾼ ὑHFC Ȳצ ע

ïSDVᶾ Ҡ DOCSIS VODὢ ӻФԚӣȲ ᴯ Ԛ
֝иṹ ᴯ (QAM)

с Ѡה-SDV
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ÅStatistical multiplexing

ï ᾼ ⇔ᵂ и Ȳצ ע

с Ѡה-Statistical Multiplexing
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ÅDOCSIS3.0 Є -

ï Ғ …ᵓӣRF ᶾ Ȳ ẃ1 RF ᾌ
ᵂϯᴩП Ȳ֯DOCSIS 3.0Ҡᵓӣchannel bonding 

ᶾ ֥Ȳᵂ ṿӣ

ᶾ с ѠהïDOCSIS 3.0

4 RF =

ϯᴩּ38פMbpsx4 

ᾼ ẁ

ϯᴩּ160פMbps 

ϱᴩּ120פMbps
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ÅDOCSIS 3.0ӭ›Ҡᵂẞϱϯᴩ4 RF channel bonding 

ÅѿDOCSIS 3.0П БҠ ẁSMBПד ὢ

ᶾ с ѠהïDOCSIS 3.0
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1x4

SO headend

L3 

Switch 

1x8

ONU

Hub / FTN

OLT

Point to multi-

point

Point to point

ONU VTU-C

Cat.3

VTU-R

3

ONU VTU-C

Cat.3

VTU-R

ONU VTU-C

Cat.3

VTU-R

3

L2 Switch

Cat.5

2

L2 Switch

Cat.5

2

L2 Switch

Cat.5

1

L2 Switch

Cat.5

1

Headend OSP Building
<20km

¸ ᵓӣHFC Пԏ Ȳ∂ EPON Ἠ GEPON

¸ Ҡ ẁϱϯᴩ ᾼ (~100Mbps)ϱ Ἠ ὢ

¸ HFC (DOCSIS) GEPON overlay Ȳ Ғὢ ἤ⇔
ᾨϩ

ᶾ с ѠהïFTTX
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Å֯ HFC DOCSIS and GEPON overlay Ṽ∂ᾬЛ֝ ЮȲ
ẁЛ֝ ậѠה

Physical line Access technology Maximum Bandwidth Criteria

CAT3 GEPON + VDSL 30Mbps symmetric <500m

CAT5 GEPON + Layer 2 switch 100Mbps symmetric <100m

Coaxial Cable Modem

1. Asymmetric bandwidth

2. Bandwidth depend on how many RF

carrier for DOCSIS

3. DOCSIS 3.0 4 channel bonding ,

120M/100M(DS/US) share by FN users

NA

ᶾ с ѠהïFTTX
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Å EoCñEthernet over CoaxòȲϷ ╥ϛы ‒ ֯֝ ϱᾼ
Ϛ ᶾ Ȳϛы ‒ ᾼ ▐ Ḃצḥה ȴ

Å EOC צ ᾼẒ ҅ῶἤᶾ : 

ïMoCA (Multimedia over Cable Alliance) 

ïHPNA (Home Phone Networking Alliance) represent standards-

based systems

ᶾ с ѠהïFTTX + EOC
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ÅHCNA (HomePNA over coax)ȲⱢϚ ᵓӣ֝ ⱢЮ ẃ
ᾼᶾ ȴЏᵂ ᴯὑ4MHz~28MHz МȲ

⇔Ҡ 128Mbpsȴ ֯Л ḆἨ ᵉ∂Є в ᾼ
ϯȲѿ∂ ᾬ ᾼ֝צ (RG-6)Ȳ ẁӣљ ϱ ὢ
ȴ

ÅMoCA╥֝ ֵ ɎMultimedia over Coax Allianceɏ
ᾼ ȲMoCAᵓӣEntropicᾼᶾ Ɏc-linkɏᵂⱢMoCA 1.0

ᾼṼ Ȳ ᶾ ṿӣ800MHzï1500MHz ◕ȴ

ᶾ с ѠהïFTTX + EOC
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ᶾ с ѠהïFTTX + EOC

HFC

network

ONT

Headend

GEPON

network

Å∂ PON Ȳ ∂ԏ ẞЄ Ȳ Ethernet over Coaxial П
ậᶾ ȲҠ ẁӣљ ᾼϱה ὢ ȴ

Fiber to the building

Ethernet over 

coaxial ậᶾ
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ᶾ с ѠהïFTTX + VDSL

Åѿ∂ᾬ צ Ȳ Л֝ ậᶾ Ȳ ẁӣљ ϱ ὢ
Åԏ ẞЄ ȲҠ VDSLᶾ ẃ ẁּפ 30~50MbpsП Ḗ

ONU + 

VDSL 

switch

ONU +   

L2 

switch

CAT3 CAT5

cat3 cat5
Cat 3, short for Category 3, is a 

UTP (Unshielded Twisted Pair) Note: VDSL (Very High Data Rate DSL) 
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ᶾ с ѠהïFTTH

Å HFC ᾼ ẃכȲԏ ὢ ⅎљ ẃ юȲԏ Ἃ
ᴼ ẃ Ὼӣљ
ÅHFCᾼ : ֝ Ҭ֯Є ₣᾿ ⅍в

Trunk Feeder Drop

All 

Coaxial

Fiber 

replace 

Backbone

FTTC

FTTH

Up to 20,000 home passed

500 ~ 1,000  home per FN

Up to 100 homes per FN

Amp.

FN

Fiber

Coaxial

Fiber to home
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ÅRadio Frequency over Glass, RFOG

Å ӦⱢּר Verizon ҏFiOS ԏ ẞ Ȳצ ῏ᶦ ѿ
ᾼצ╠ (CMTS ӣљ )ẃ FTTHᾼכ Ἐ

Åԏ ᴟӣљ МȲ ∟Ϛ◕ ậ ֝ ᵂ ậ

RFOG
Fiber is come from HE to household or building

Coaxial line is in building or in-house environment

H F C

ᶾ с ѠהïRFOG
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ÅRFOG ïRF Over Glass

Åѻ ᾼ Ἐצϯ

ïԏ ẞ ᾘӣ HFC ▐ (CMTSȳCM) 

ï֝ ѿ PON ▐ Ȳ ԏע Ὺ

ïד DOCSIS П Ầứ

Åױᶾ Ữӑ оȲᵀ֢ ῏П ₇֤ Л֝

ïMotorola Ɫ CablePON ȲScientific Atlanta Ɫ
DOCSIS PON

ïSCTE Society of Cable Telecommunications Engineers Ӕ
Ϥ Ȳ֤ Ɫ Advanced Fiber Access

ᶾ с ѠהïRFOG




