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Spectrum Allocation & Modulation

Downstream OVB-C QAM 7/8 MHz channels ”
A I
70-130 MHz 300-862 MH
Freq.
” (MHz)
\ >
H 862
QPSK interactive 1 or 2 MHz downstream
008 channel
5-65 MHz
v QPSK interactive 1 or 2 MHz or 200 KHz upstream channels

Upstream
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OpenCable Introduction

o SO0 S HOISTV AMAED ASSE JIse JNK BHOIE &XE
ML BEI! RISt CableLabsAtel FEo6l0l T2 REJ} AIZHE
s HFCZ &Hl2 OpenCable E0IE &X| 2t2 CIEHHIOIAE H9stD U
e OpenCable A O| XIsHutst
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OpenCable Interface

OCI-H1 | Operations OCI-C2

Securltv (DVS/295

OCI-H2 DVS/301)

/
OLEN OV

Application
Environment

Software

Supporting Environment
HW and SW (OCAP)
OpenCable Device
01-11-16 slstn MASAIS ) SSSAARY g

294




Physical Layer £4(1)

¢ Communications Channels
— FAT (Forward Application Transport) Channels : MPEG-2 TS
(Transport Streams)0ll 2I5t0 CIXE 28 A0 LIS
— NTSC Analog Channels : 228 2 VBI (Vertical Blanking Interval)
AlS 2 0|25610 closed captioningE M38&
- FDCs (Forward Data Channels)
— RDCs (Reverse Data Channels)

¢ Digital Cable Network Frequency Bands

01-11-16 BIUlIS D MAISABHY SRS

Physical Layer £4(2)

* FAT Channels
— BIXgAl 9 25 0 64QAM(27Mbps), 256 QAM(33Mbps)
— Physical Layer Protocol

e NTSC Analog Channels

— VBI : Closed Captioning2 XMlZol2| 9138t HIOIH &S E &
B

- VBl HIOIE & 54MHz ~ 864MHz THE = AIEE = US

01-11-16 SUMS D HNEABSD SESHUARY 10
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Physical Layer &

(3)

¢ Downstream Transmission

* Upstream Transmission

- OOBFOCHSE 2253 - OOBRDC & Z2E2
SCTE DVS/167 SCTE DVS/178 SCTE DVS/167 SCTE DVS/178
rev.2 rev.3 rev.2 rev.3
Payload Payload Payload Payload
ATM Cell Format Data Link Layer Data Link Data Link
Layer/AALS Layer/AALS

Link/Physical Layer
*Reed—-Solomon
*Interleaving
*SL-ESF Frame
Payload Structure
*SL-ESF Format
*Randomizer

MAC Sublayer

*MAC

*MPEG-2 T8

Packet

Physical Layer
*Randomizer
*Reed-

MAC Sublayer
*MAC Signalling
Message

*ATM Cell Format

MAC Sublayer
*MAC Packet
sublayer

*ATM Cell Format

Solomon

Physical Layer
*Reed-Solomon
*Randomizer

Physical Layer
*Randomizer
*Reed~Solomon

*QPSK/differential | *Interleaving ,
coding *QPSK/ditferential *Burst QPSK/ *Burst QPSK/
coding sdifferential coding | *differential coding
01-11-16 SIS MUELMBEN SESMATA 1

Transport Layer Protocols(1)

* FAT XHE

- ISO/IEC 13818-10M H2AE MPEG-2 TS ZZEEE AMEE&
~ SCTE-DVS24iralliAd H2E CIXIE HEISA

= A8

—_ X'{X‘“ AIAE{I E|.

EO.III

st= & MY OE

* FATHE EWHAZE HNB EEE%

HEUNAMSL G

Vldeo

Data & Control Dété--.,_ System Table
~.. 4 Audiof £S " and other Sl
DSM-CC MPEG-2 “}i MPEG-2 | MPEG-2 PSI
Private Section | Private Section PES
MPEG-2 TS *
FAT Channel Physical Layer

01-11-16
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Transport Layer Protocols(2)

* OOB FDC (Forward Data Channels)
— MO & MHA HAIK, HE2HOIE BES IR2E, EPG
(Electronic Program Guide) HHE M&E0] FEC Y
— MY M Al LHEUALSH
* SCTE-DVS167r1 : ATM &
* SCTE-DVS178r2 : MPEG-2 TS 2!

* OOB RDC (Reverse Data Channels)
- E’{D|Lé' AXNZEH JEUHEZS D= EES AN LI2= M

01-11-16 SIS R MASUSE ) SESMARA 13

Services & Protocol Stacks(1)

* Audio-Visual Services

- MPEG-2 & =&l H|ICI2(I0S/IEC 13818-2) & AC-3 QLI
(ATSC A/52-ATSC A/53 Annex BOl 2IH HIBt=!)
- o210 & CIXE g, PPV (Pay—Per—-View), HICI2 MHIA

S Hsg

- HICI2 A2 SCTE-DVS/258 rev. 38 I E

. Stereo /Mono " "
Video VBI Data /Pro-logic Video Audio Data
e i Audio PES packet
Composnes:{ldeci Baseband Baseband —
gna Signal Conditional Access
MPEG-2 TS
NTSC band
Baseban 64/256 QAM Baseband Signal
NTSC / AM-VSB IF 64 / 256 QAM/IF
6-MHz RF Signal (EIA / CEA-542-A)

01-11-16 BUMHED MASLBED SESAHRA 14
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Services & Protocol Stacks(2)

. Data Services
- 0| Z OI0OIE MBlA=F

AT

- OIOIH AMBIAE It EE2 8 HESE

* In—-Band Services/S! (System Information)
- HSsE(in—the-clear) Z2 M E A UU2= P& TS=
System 2! Service QEE et US
- BE TS= PATS &t 22 1 0lat9 PMTsE JPM Ot &

- 2 PMTE Oteiel &9 XHDescripton) & E &80 0 &
* AC-3 Audio Descriptor : ATSC A/522] E2E€ IS
e Caption Service Descriptor : ATSC A/65A2 B E (12

» Content Advisory Descriptor : ATSC A/65(PSIP) ¥
EIA/CEA-766-A2 B E s

]
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Services & Protocol Stacks(3)

¢ (OOB Services/Sl!

- AJgEd A—IHIAD} Xﬂ-SE!E_%‘—?—OiIE System & Service 2t
OOB FDCE Sl LS00t &

— SCTE DVS- 178 rev.28 2= MPEG-TS 3! &2 SCTE DVS-167
rev.2€ 2= IP/AALS T2l g M&E

* 00B Servioe/System Information ZE2EE A

SCTE DVS/167 (rev.2)

SCTE DVS/178(rev.3)

0OB-St SCTE DVS/234({rev.2)

0OB-S!I SCTE DVS/234(rev.2)

MPEG-2 private section

MPEG-2 private section

AALS

ATM cell Format

MPEG-2 TS

SCTE DVS/167 (rev.2) PHY

SCTE DVS/178(rev.3} PHY

* EAS (Emergency Alert System)
MPEG-2 ERHALEQ &S

- EAS DIAIXI XHHI=
rev.70ll E2&

8tH, SCTC DVS-208
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Services & Protocol Stacks(4)

Logic ' Services &

Service
Applications

Channet Interface

01-11-16 sBUs D ANSATH) SSEMADY 17

OpenCable STB(1)

e Core Services
- HYSsE OIE2 NTSC X2 =2
- X8 esdlsSE= SD=2! MPEG-2 MP@ML BILI2
2 Dolby AC-3 QU2 AIE
» Call-ahead PPV : 8 && AHIA AH
* Impulse PPV : STB BHOIE2 AFEXF SIEHBHIOIAE OI23HN
ABlA A

- JXNEg HO=Z ZE2 03 & Pass-Through

01-11-186 SIS MSMIS D SESLUALY 18
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OpenCable STB(2)

* Core functions

- 6MHz SUHZ Ot 21 & CIXIE(64/256QAM) =2
O E 864MHz LHOITA =X &

- 20| ot 2102 320l= Closed Captions
Pass-Through &

- =0 OXEQ HAR0= MPRASE otg2 1 vt
29| VBIW Closed Caption M& & &

-0l 27] =20l (8t CP (Copy Protection) J1s

— QPSK 00B &/=410] Jls

— 1= |[EEE 1394 CI X E QI HIOIA HIS

- CP2 JIXl= HOST-POD CIXIE QIHHIOIA M

01-11-16 SHUED MUSAIE N SSMAFE 19

OpenCable Set—top Terminal 5%

FAT Channe!

FDC Channel

RDC Channel!

01-11-16 SHEt L MAUSH S SESH A 20
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STB KA

* Analog Video
— OpenCable STBE AYS3IE X %2 OtLI2 BILIQE =& Jt

S5t 0k &
— STBE 54MHz ~864MHz LS NTSC Z4l0fl Sloff 2EE M
2 22X £ UNHOHE
* Digital Video

- MPEG-2 ESHAILE
e SCTE DVS241 rev.12 I2= MPEG-2 &8 TSE Xl
- OXE gide gIZg
* |SO/IEC 13818-2°2 MPEG-2 MP@ML XI&
— DTV IB Service/System Information X €l
— DTV OOB Service/System Information X2l
~ DTV Closed Captioning X &l
— XIAHTDF g 2 201 's PSIP (Program and System
Information Protocol) JH al

01-11-16 BHUMiED MTELIE N SESMUALSE 21

OCAP (OpenCable Application Platform)

e Cablelabs= OIS0 AZERN A OCAPS € H(2001.3.5)

o OCAP AEZ2 HO|2TV & E0IA S Interactive ServiceE #l &t
ApplicationE M &ot= J|HH0] §le 2&Y

* QOpenCable HW Z2E0 AZEY N CAHHOIAE BIE2EZM,
OCAP_C_Z k"EH:H»A 529 £33 TV X.“Xl~8i A %{‘— j’t]}.o .”_.'2'5‘}»

L =_TT ous o = T
o B OCAP AE 2AM2 2510 1200402 X It 2D US
* OCAPES OIS &0 & J18 AHIAE HSE = UM ZIAH, Al
HUEWH 2Ct &2 S Interactive ServiceE A& 6tAH &
« QCAP AmOl Q JHRA
— EE (Execution Engine) : STB/TV =AIJ|0A O E2I3H01&ES =S
X
— PE (Presentation Engine) : & E2I2X2 RAIE JIsE =¥
Royalty FreeOI, JHetE AWMPEE JHE

01-11-16 BAUHS L MUEAZEN SBSSHI 2 22
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OpenCable Softwore Architecture

Network

"’wm‘.r Protoco! : Hoxt Device }/ Applications
} Applieation 13— App B Master | EPGL vop | Browser (¥ Middieware
L Seryer i Protoents 11 - : ; AP
’ 5‘3;2}:}:‘{:;;” i Application Platform (licat
: Server (Middieware Implementuiion)

LEGEND

Calble Operator Specific i

pptication Platform !

01-11-16 SHYls L MASLSEDL SESMATY 23

POD (Point Of Deployment) (1)

* POD 2=2 J|& e HOolA
— RF OOB front end2t2} 2AEHEF OIE{H Ol A
- MPEG-2 TS &8 & 98 In-band
- CPU CIEHIOIA
e STB-POD ®*Z& 2| 0| &
- Alg ASEAN IR H2 Cost 2R
- 2& CA (Conditional Access) ZZMA2 POD 20 A 012
HAEZE POD 28 gicl&8 & Jls S
~ AE e deiol 2 ST

- Chget AJEEE 20280 WS

01-11-16 SHUUIstL MUHSLSEN SBSMATA 24
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POD (Point Of Deployment) (2)

Block Diagram of the OpenCable Host—-POD Interface

L ]
» EAT v
oEwon | ®
[ Cable | Q0B FDC
i Tuner A ’, o DEMQOD
OOBRDG
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