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2.1 DAVIC Approach

E F3dE DAVIC Al2de 32 2yt ABEA
olE7te UEHolLE F
A (reference point) ol A eolslo} gt

(1¥-2)F DAVIC 74 AAEL 98 ANAHe=,

th&9l 5789 AEEE AR o

- Content Provider System (CPS)

- Service Provider System (SPS)

- Service Consumer System (SCS)

- CPS-SPS Delivery System

SPS-SCS Delivery System

ol 7zl AHEIET UHMolATE FRYL

24, end-to-end®] 4% &40 sMEs HARE
ANG & e d, 71802 uge 74 34 3
3ol we} FHo] MAFHe 2t

(1) #4 a9 A

DAVIC 98 & Yol Rel #A71g & AA T, *
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Service
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. Delivery System
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Interface . .
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(¥ 1) DAVICT3 Part 22(1)

Part Title Major Sections
Description of DAVIC Functionalitics required to support DAVIC Applications
| Functionality Common Requivements of application and services
(‘Technical Report) Descriptions of example applications
. S Abstract Svstem Reference Mode!
System Refercnce e o
, . DAVIC System reference Model
2 Models and Scenarios N . .
- . N DAVIC System transaction flow scenarios
(Technical Report) L L.
Supplementary definitions. acronyms and abbreviations
Service Provider System | Server Model rationale
3 Architecture and Architectural framework
Interface The Server Reference Model
(Technical Report) Content Provision
. The Delivery Syst
Delivery System c e N ystem
. Cabled networks
Architecture and .
Hertzian networks
4 Interface .
- . Network and service related control
(Technical Report) .
network and service management
. Service Consumer System
Service Consumer . .
System Architecture and STU Reference Points
5 Y ¢ : Minimum requirements for the Run—-Time Engine(RTE)
High Level API R .
(Technical Specification) MHEG-5 RTE instantiation
’ DSM-CC U-U 1o MHEG-5 mapping
6 Reserved
S1 Flow @ High and Mid layer protocols
S2 Flow : High and Mid layer protocols
S3 Flow : High and Mid laver protocols
. ) S4 Flow : lligh and Mid laver protocols
c Mid-Lay R . . :
High and Mid-Layer S5 Flow © High and Mid layer protocols
7 Protocols .
(Technical Specification) Common protocols
echment speatlics Connection block descriptors and initialisation protocols
for AO
Annex A . STU Management Information Base
Annex A ! Server Management Information Base
Tools for digilizing the Core network
Tools for digitizing the Access network
LLow speed symmetrical physical layer interface(PHY)
on the PSTN
Low speed symmetrical PHY on the ISDN
Long—range baseband asymmetrical PHY on copper
Lower—Layer Protocols .
. Short—range baseband asymmetrical PHY on copper
8 and Physical Interface
(Technical Specification) and coax
b Passband unidirectional PHY on coax
Passband bidirectional PHY on coax
Passband unidirectional PHY on satellite
Baseband symmetrical PHY on copper
Baseband symmetrical PHY on fiber
Network~Interface—~Unit to Set—Top—Unit Interface

(1336}
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(¥ 2) DAVIC4 Part 2%(2)

Part

Title

Major Sections

Information
Representation
(Technical Specification)

Monomedia components

Application format

Carriage of Monomedia Components in PES Packet
Real~time streams and store objects

MPEG2 Transport Stream Multiplex

DAVIC Reference Model for contents decoding
Annex A : Carriage of private data

Security
(Technical Report)

11

Usage Information
Protocols
(Technical Specification)

Usage information

Functions

Architecture

Usage data collection element
DAVIC system manager

Usage dala collection interface
Usage data transfer interface
Support data interaction clement
Support data interface

Open issues

12

Reference Points,
Interface and Dynamics
(Technical Specification)

Requirements for DAVIC Compliant systems

Implementation procedure

Instance Development Tool

DAVIC System dynamics modelling

Configuration

Download

Specification of usage of DAVIC protocol tools

Annex A ! Rationale behind the selection of the
DAVIC 1.1 specificaion dynamic system behaviour

A& 7HestAl ¥ £ St

2.2 Specification Overview
DAVICS #23& DAVIC 10, DAVIC 11 ¥ ¥W3

u}2}x, DAVIC 10, DAVIC 11 222 DAVIC 12
2 FE3ld, DAVIC 744 Mgg oL, §2
A dEAY $E2 $HHeE Ao

Wz wyey 9ow, 2t #3L2 audio-visual JA & 3.1 DAVIC 1.0
M3 28% Hokel 28 partE Aoz 127 3.1.1 Description of DAVIC Functionalities
part(YHE reserved) & FA AT (F-1)2 2¥ DAVIC AlzdelA AFHAE 48 7FEL

DAVIC 11 #42 Yelx Ut

WAl g TFH 4 AANE AT, Muls AFA,
Delivery Al2® AF2} I2T AHEAIES] #HAA

HI. Specification BN =239
WA, DAVIC Al2dolA ogg $85 & F
DAVIC #3¢] B E part& A8 A48 BE A9 308 g7y 84 isH df 27 A

g Fou, 1 Jle HH7E FHAsA 71N S AY B3 og§ vEeR FHHY 3E4E
EE gF7de MMl ¥

€ dMez.
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3111 84 7% 97 2 1170(°) 5 internet2 DAVIC 1.1/12¢
o] 45 A FFHLE 27HAAE ¥ A 7HE FAas 4o R4E)E Hesdch
A 7lse g3 2o olEgE (I¥-3)3 ol § - High Priority Application
|3 A5 AAE 7HA 2 Yot * Movies on Demand
- Bit Transport : #3 H<&, @ WgE a4 o » Teleshopping
=3} 7% * Broadcast
- Session : =8d H4e A ¢ HE VH e Near Video on Demand
- Access Control : < d3te] &<l 7% » Delayed Broadcast
- Navigation, Programme Selection & Choice : W] * Games
7 A 71ged &3 ANE A9 A * Telework
- Application Launch : 8¢ %% Ao 7l% « Karaoke on Demand
- Media Synch. Link : HElr]t]e] dolE| 2] &EEH - Low Priority Application
S 9% zZ+ AA (sound, still image, moving » Telemedicine, News on Demand
image 5)E9 44 7% » Distance learning, Video telephony
- Application Control : 3&2] & Ao 7% » Home banking, Content production
- Presentation Control : HEJu|tio] KW o] Ag} * Video conferencing
BEEE At 7F * Transaction service,
- Usage Data @ A{B|2E 93 A7t A& + Internet Service, Virtual CD-ROM
A Jre £H/AF/AF 7F ol FolA MOD §4& 7HdA, Mulx AFA, A
- User Profile Data HE AMFak 23 % AT A9dM 1 715E
2489H o234 2ol I N5€ HEAT &+ Yok
- MR 71
Presentation Control « U ES Mg 27
Access Control « e Eo] tfgld A o
Navigation & Application 202, ¥He T3 RAEE 9% Adojel Hd
User | Usage Selection Control cRAZ/YA 715 R Aol A
Profile | Data A[I)I;Ililc:(:t}i)on Application + MH|AE BT Qe Bl thEPHe] Hx
cHAHELV AFEE AY
Media Synch. Links * AE A
Session » 7Sl preference®] A& (Te MY gporte] A
Bit Transport 98 ouf F)
* ¥ A o] (volume up/down)
OB 3 84 7y 18 + ALE dlojelg] ol
55 #Y s
3112 9t JlE + FH QA% g3t A
- Navigation & Interaction * bookmark
- Service & Content Management +eHlAE R urAle] Md &
- IPR & Security - el AR 7ls
- General aspect @ 4% &4, platform F¥H4 « 744l A AHEE A F
a8 AT 5 « 7HIA FF/AR FE
] « 7F A9 AYHE A FA 7re] FA 2}
31.1.3 Application®} il « ALg dlojel o] el
oF 19708 S&& AYsA=w. o F AHEANA o ALz} HolE & #E
wA Muiisopst 87 F&& MAINUL A M 5
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. Region J !
| End Service Intermediate Service End Service |
l . |
' Provider Provider © Consumer !
: : © ; o
| 1------ L R Ll bbbl e :
! Principal " - 4 Principal 1
| Service " . Service .
' Objects * Principal Service . Objects I
; . Objects v X
! v . '
| : : :
1 . ' :
1 : © :. :
' Communication [ 1"~~~ "&a """ IR I R T " | Communication '
' Service Objects - X . Service Objects '
X N Communication \ !
X M Service Objects M h
I . . l

a8 4 74 2y

- AME AFH A5
- AMES 184 Bl
« MYl & A FA A HAEE A
cE2A A RHES A
cANE WEe ey
9S8 AHEY WA 5
- AR A%

- HiAbol 22 M2 Holete) A

.
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a
[

s 7HA A B AYAZREY Al2EE 9%
A% Aof
33 Y ¥
ol ol & 77 S8 E 7 ML AW B
W 2zt Aol AUAE Y8 oldE 7% Aol
QZI gotd 4 9o}

3.1.2 System Reference Models and Scenarios

DAVIC N&¥ #x2 (o3 DSRM)E A 9lsl)
f8, H1A P 4 AEe FAAAAY FzEY
(13t ASRM)& THEY, 7z} AlAY UAAVAES 7
A Yok wPez e A

(Z"-4)e] =48 ASRME, AlA9& End service
provider(ESP), Intermediate Service Provider(ISP) 1
2] ¥ End Service Consumer(ESC) & &8 1, o|&
2 ME|2E AFEE 25 AAY ojEL Ags:
T A2 FESY TYdYSHUT, o]§ wgo
(3¥-2)o] =4¥ nis} o} DAVIC A" #zR

(1339)

4% BE
DSRM#E ol#i3t7] HaixE WA oldg 47 F2
248 olsso} Bt

3121 System Entities

ol ABElE 7tUAEC] Yils AEE AA, AY

Fod 8% o Alad BESoz Ay
Service Provider System(SPS), SPSEZ 2E] SCSZ(%E
v SH2) YBE Agsr) 98 Delivery System(DS)
A2 AHR-A AEElo)AE A et AlEAEC] 9
3l ARE 27 HEY 4 Y= Service Consumer
System(SCS) 2.2 FA g 9},

3.1.2.2 Information Flows

AUE Fu3} Ao) Bue) 55& Yot

ZHE PR 3FE Ao

o2 ESPEHE ESCEY 202, vy =

diolere] 88 F¥ry

S2Z information flow : AR} W} QEHoIAR,

AHEA Aol B FES AP RO, S1 flow

o ¥%Z uld 4 &, playback operation(pause

)4 2E AR Y FTEL FY3)

- 83 information flow : Ao] ol QEHo)AZ
Mul2g F3 e FOe] AL BEE] 9
¢ P Y TEL Hol#r)

D Alo] HYel AR HolAE

S1 information flow :

ki

L

.

- S4 information flow
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AMul 28 Adsles A4ZY A
871 Y3 AH SEL A3
- S5 information flow : 2] A

3.1.2.3 Reference Points

HEE F 97 A AHHLEE Holde
A2, PIAILY 7] AEH o) 3 P2(A 2 W
B oUE 7be] e #HolA) FY partE FEEA
Qo) gy,

- P1 partition reference points

O

SCS and 6 linking SPS and SCS
SPS and D6 linking SPS and SCS
SPS and DS linking Content Provider System (CPS) and SPS

CPS and DS linking CPS and SPS

0@60@

STB and peripheral. human or machine, STB-users.

R
™

partition reference points

Core Network and Access Network

&

@@EGG

Network Related Contro! and Core Network
Service Related Control and Network Related Control
Network Related Control and Access Network

Management (object) and all related DS P2 objects

3.1.24 Interface Definitions

3.1.3 Service Provider System Architecture
o] parte AM¥ ® Mu|AE $1¥ APIE Zdts

PEOE (1Y-5)% 2 A¥ FZELL FH A
2 AER AN 24F MN2E A YL T
28 Felurt

AMulA A FEAE Movie on Demand, teleshopping
53 22 DAVIC MYIAE AFs] 98 o5y
A MUl 24 F 7 glofof o)

3.1.3.1 Service Gateway Element

MB|AE 553832 AMAsHE Z1sH AHRAEANA
Mujxg £/ & HAFy Add MuAE FAAA
FE 7% 58 #YIo

3.1.32 Application Service Element
2852 Aolalr) A8 Aol AW BHL Helwh

3.1.3.3 Stream Service Element
Hlge, 2Ye, dHojetst A &3 MAE A
&, Sl gk

3.1.34 Content Service Element
AMulx @ AE Batolygl, Muvig AYUE A FA
Atolof A HANEE #E] (uploadingdl A} downloading)

. f Delwary Service
Service Provider System Systom o
System
Conlent Service .
] Element e Pnncpal Service
Interiace . »
---------------------------- el - B Ny S
Service ey Application Service : :
Element Dk Intertacs N :
e e $---{--4-»-L
___l Service Gateway . .
Element Bl H .
. 1
P  Seasion Contral 2 .
i el —4- > :
Session and Transpon Service Ll -
Stresm Service bl Inmertaces Bl ' -—{:]
] Element o * > .

Network Controt

Natwoik Services )
Intsdace

[

A
\

Function

Notwork interface

Physical Infertace

o> e ]
1

Funclion

- —

®

a2l 5 Ay FE vy
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rir

715& FYP 3t

o] o]9]ol &, Session Resource Manager®} user-to-
network Al12#3E€ 3 AME 4A/AANE 715
€ 3P FE Session Gateway Service, AHRE A E o] A
Hell e Hdol F2dtd Hod APE Y
AT E QAEHo|AE A F & Fie Service, MHER
B 7M4A7Al dHoleE A48 A% Download
Service 18X 7MYt @2EY 74 FRE F7] 4
%l Client Profile ServiceE2 A 9lsl2 gl

3.1.4 Delivery System Arciﬂtecture

Delivery Al2%]-& DAVICOIAM AF3T e My
28 AEd7 43 RE FEE e |, o] R
o= Core Network, Access Network, Network and
Service Related Control(¢]3} NRM, SRM) 123
Network Management® TFA 5 o] glc}

DAVIC 10914 SPS ® SCS$ AEHo|LE ¢
& ALA9 FEA UE FH S slen, ¥ v A

78 & ok

Physical media delivery A2~ 2 Disks, Tapes =
€ CD-ROM3} 2 e wAg dussd,
DAVIC 10dM & #4382 AA gow, o dig
TAL 5 AP Aot

Network delivery A% -2 Hertizan network
(Broadcast satellite, Terrestrial broadcast), Cabled
network (Coaxial, Telecom network) 1283 o] F7}%]
Al S E§3 Hybrid network(MMDS, LMDS)o] 2]
=4}, o] & Hybrid networkS DAVIC 11 o]AtelA
F3E c Aot

3.1.4.1 Cabled network

cabled ¥ YWtFQ FZ2E (2¥Y-11H 2L o,
o] @2 core network, access network 183 in-
house network @3 o] Fr}

End-Servce
A CPS$t SPS te] HWE ©& Y& 9% b
A0
Al0ALlL #AZEHo] #AE dAFoldh T
(Z1Y-6)2 Delivery Al2¥3 1 FZHE o F roT—
I 9len, o A]A"-g Physical media system(Non- :
Network system)® Network delivery system2 & & 78! 7. Cabled %9 #+Z
i i Service C r
Semsc;s:’er;wdav DB”VQI’Y System ervugiys'zv:ume
Pﬁmipal'nst:rr'va.:: A -Q ________________________________________ [ _?— > Principal Service
: : SLO Service-Related Control Intertace
APP""“"'}:::’:: ‘» @ I ¢ _____________________ [~ ‘@h » Application Service
. SL1 Service-Related Control —— Interiace

Session and
Transpon Service

SL2 Service-Related Contro!

Session and
Transport Service

Interface

Interfacs

Network Service ‘_‘__ —’F
Interface v

SL3 Network Related Control

+>. Network Service
Interface

Access b uti
Nods Network

T PSSR [ sical Interface
"

i 3 ——
Physical interiace [Famjaanes Core

& & | |é

Access Network

Management

T8 6. Delivery A2 #Z 29
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(1) Core network

o] #2& CPS9} SPS 7+ T+ SPS$} SCS 7He] ¢

Ag X3 5 e 715E AT, & Y 1
7) ®E gyl T@IZ o) FHF Fol F F 9
E3), access 9 access kL AAF Y&
73718 Local Exchange(LE)&}2 H £t} core
networkoll Al A 2E = 7155L g 2t

- AR A8y e A 7%

- Z}bentity®E 2 QA S AF37] A% 2@ ME

- NRM 7]% : call/connection control, resource

=

allocation, routing, STB identification, STB
authentication &
- SRM 7]% : STU download, Navigation,
Address resolution, Security service, session

control &
- % e 7

(2) Access network
access ™ T, network termination 12832 1 & A}
ole] ez FA(IAE-8)H o ¥ oS3 7
2 715E FYses W FxEY APeE A
g 4 ot
- core %, Aok ARz Zbel ZpF YRES A
9, 453 J4, 348 F de E
- ™ Ay B JF
-7l & Mulx9 H$E 7] %5 (telephony,
analog-TV, N-ISDN %)

i

<

Aooess Network
A A3 A2 Al
L AN dstribution NT |
| l netwark |

ol access HE Wuiel 3} (point-to-point star,
shared bus)$ network termination® 7)% ¥
(active NT. passive NT)oll what o} (I2¥-9)s 7
o] ¥ 4 dan, ol5¥ (1¥-10).(1¥-D1(2
H-12).(1¥-13) =43k

- ADSL copper access network

718 BAE ol &34, & 15kmolA Bkm Atolg)
Aol Al 2Mbps~7Mbpse] 88 Gl o] €L, 640kbps 7}
X9} Absk dojebg BHu7] HE Bojct

ANSI E&£<Q Ti1413& Agf 29, ADSL#
ATME £27] 9% &2 ETSIL ADSL Forum
z]sg o]r,}

Access Node passive NT St Top B
M A3 R Al
f

N g pe—— ]

2! 10. ADSL %
- VDSL copper access network
2k 300moll Al 1500m Ale]ol A 10Mbps©] 4t 52Mbps
7 e} x& doEE M43 e Edolt
#A, ANSISH ETSINA o8 #73 HYE 3
Fo|oj, ol9] AA#E HI DAVICY TFHo| AXYE
o oltt.

) Ul » A [s1Tpm)

|

—+=x

2 11, VDSL %
- FTTC access network
Optical Network Unit(ONU)2}2 #2& #
H7lx] ol AASY U, ©] FoA 300m
Y 7HJYAE7IA dHYZ FHA B
EQrEHOZ dF® FXo|t}

Cabled Access Network 2 N A
3 ONU Sat Top Box
A
Acoess NT A1
el ST
FITH NT |A1
s [ 1 Set Top B
Dedicated Access! Shared Accees
(atar ¢ 1
¢ °"°'°9V’] (s topology) & 12, FTTC %
-HC

]
o
712! 9. Access %Y ®#

- HFC access network

ZF BB & REOT FAFHAA Loz,
neighbourhood nodeZ7tZ+= Fo g HAZAHO 9N,
100~500 7tUAEL FF5 5F AES 3 ol »
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Ed d4dsel e F2old

h-
r_]f cadate | Al
.k

Al

78l 13 HFC %

(3) in-house network

NTEZXE 711z @27ix]9] g w3iv, dad
AARH T V157N 2E Y A gkt
o} ol WHo| g 2E1E o g o] FAIE ] A

3.1.4.2 Hertzian network

Hertzian network (Z1@-14)ellA HiE ulg} 7to)
WrlE B8 AERA My 2g AGEE FR)
), o] o= satellite network# terrestrial networko)
sl d, DAVIC 10%- & satellite network $H&
stz sl
o] FxE WEg AMule HYsI, satellite HAl
2 AAEY £U7E B/ AL AT Au)X
e don, Yy NEAE diMe ¥
o] glojof g,
3y e g AFE7] S8 A s Retun path7}
EAsfof 8l ©l, DAVIC 11944 PSTN/ISDN
e olg¥ PHe TANT A

[}

O

s}
|

3.15 Service Consumer System Architecture and
High Level AP1

A9 A4

w7
End-Service Core Network
Provider

System

Source
Server

[7]

1.. 8%

§2,83,54

=

AN

Wireless Network

Access Network

(119-15)9) SCs FZRYdE =43, A7)
£ STUS Human(¥3 Machine) 717] A|lAY B2
o2 F4459 e, ©] £ Delivery AlA® 7 A
2AFA AL 43 A Hulag A3
T STBY &2 ohgu 7o) Hodgo gt

3.15.1 Product Entity

HHEE Wol STBA AZAH U 7171e) 2 W)
&€& E¥sE 715E /MR A

3.15.2 Application Entity

T8 ABAEL AYEAY AdEe 75E £y
gt

3.15.3 Environment Entity
&0l FFE 9% AL HAHNT A=

715E TR

3.15.4 Connectivity Entity

A7t flv FHE FEEE STUY A8l A€y
EE BUAY olEEZ ¥y we AHEL o
Bl 7s€ sy

3155 Network Interface Unit

STUA A+ Elfla 53¢ UdeHo~g
A7l AN, Ao eol W @Y AN
o) 2E AFde A= Eeolrt

3.1.6 High and Mid-Layer Protocols
Stell M S571x]8) AW BEL % ZIEE

oo
At

End-Service

\ )m house network Consumer System

$2,83,54 gg Top Box

§2, 83,84

12| 14. Hertzian @
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s = - Service Consumer System - - -~ -~ - -~ -~ - - - - N
Servi Deli r
Provider Systom Settop Box (STB) Bl
System Service
Consumer
Prncipal Service Settop Unit (STU)

L] 1 [ Intartace - IA X
IZA{?*O "{:)" ~~~~~~~~~~~~~~~~~~~~~~ P{ Product Entity [« ?—b——-—{:]
: : : ’APD'I;tanon Service ' +- ' :

C 1 a®----0 - O D! Appiication Entity }= ,—D—G
" v Session and Transport ' + " '
at [ Service intsrtace " ®
:}__ —o—> _i:—" . e 4—'— Environment Entity |< » —‘l I
: : | @ 9
: . pemmork Sewice Network . !

[ Heool e | orece g @ Connectivity Entity lq >
. " (NIU) . :

: : Physicat Interface : Peripheral :

| :, . | P — ﬂ Media -
:: : K‘»‘i‘ﬁ!&ma,a " :
@ O Application Program Intertace {API)
=15 Muls AbE-R 2y
2 AP o olS 7}zl ApA 3 RS e
4e RRAon, o)F 2ze AAY WS o e | wrEG
) a8 Other Video Audio
data Elem. Elem.
Stream Stream
3.161 S1 Flow
— s . MPEG-2 | MPEG-2 Packetized MPEG-2
MEI2E AFds MYl2 AFAERE STUR private Elementary Stream Program Specific
B AdE R TSL HelaE RO, 9l section 5 Information
g wde/ede HUE, delg I12¥ STUC MPEG-2 Transport Stream
N ErE S TSES HYH] A% GUYY
2 Bl AALS
DAVIC 109 E ¥tle/2deE Fdst7] S8 ATM
ISO/IEC 11172-2,-3(MPEG-1 video and audio) %
ISO/IEC 13818-1-2,-3(MPEG2 video and audio)g, Lower Layer
o]EL t}F3st7] 3l MPEG-2 Transport stream J2l 16. MPEG TS on ATM
Al #leolol & af et
5 = - MPEG MPEG
£5, STUSA 528 3 T=EE GREEE Other Video Audio
7] 238 ury o 6L x % data Elem. Elem.
1 913 ¥y o 2 ISO/IEC 13818-62 )& 3} % th. Stream Stream
(1¥-16),(2¥-17)-E ¥YL/2H2EHF
et EE 7]uke = A9 oo MPEG-2 | MPEG-2 Dacketized MPEG-2
e S ATM 71022 MUlE 39 134 92 private Elementary Stream | Program Specific
A42 Urold 72 295 EASAL (1¥- section (PES) Information
- = Lz ol & 7]} ©
18).(1¥-19)2 BHE2E HOHE ATM 71%e2 MPEG—-2 Transport Stream
BUE Z9s 23X 42 A2 wreld 2 A¢
E =43yt Lower Layer

(1344)

712 17. MPEG TS on non-ATM
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DSM-CC DownloadDataBlock

MPEG-2 Private Section

29 -16,17 Protocol Stack

18 18. MPEG TS for Download

DSM-CC DSM-CC
DownloadDataBlock DownloadResponse

[for futher study] [for futher study]

AALS AALS

ATM ATM

Lower Layers Lower Layers

20 19, ATM for Download

3162 S2 Flow

Aul 29 #AEE F ©Y 24 AR 7+ Ao &
€ Aod¥ ReZ, ISO/IEC DIS 13818-69] User-to-
User QEIHo)2 g} T2t T2 EZE gy}

(29-200% (A¥-2)e OS2 AMojdr ¢
G ZE2EFE 293 MY)2(S1 Flow)& Ao87] 9
@ ZZEZ 292 £sqrh

DSM-CC DSM-CC
Download Control Download Cantrol
TCP TCP
P P
AALS MPEG-2 PS
ATM 249-16,17

Lower layers

113 20. Download Cantrol

DSM-CC U-U

OMG-CDR

OMG-UNO

TCP

i

AALS

ATM

Lower Layers

T18] 21. User-to-User Interaction

3163 S3 Flow

MYl STU 2813 HAE % Alolelr) A4 AL E
257 H ASEHRAE WY 3L HYY
Rog, o] E7t9 EHo|AE & ISO/IEC
13818-6 User-to-Network QlE{#lo} A8 e spgc}
(19g-22)& °] 58 9% T2 2d9¢ 43
A< d, 53 AMweE TCPE, STUSE UDPE 9l
Huol AT & A3 At

DSM-CC U-N

TCP/UDP

P

AALS

ATM

Lower Layers

T3 22. ATM based S3 FLOW

3164 S4 Flow

call/connection(B-ISDN ol A connection®] A&/
A ) AF AEE A AYE FFds) ¢
& L] TS Yo Heg, olF 8 ITU-
T Q2931, Q2130, Q21108 M3t} &3, DAVIC
109 M= Q29319 point-to-point VA9 AR/ A
715& A Ydrt

(18-23)2 o] 38 9% ZEEEL =489k

Q.2931

Q.2130

Q.2110

AALS

ATM

Lower Layers

28] 23. B-ISDN Call/Connection

3165 S5 Flow

W deie 4 sleflowZzA, I AU g A s
#3 confgiuration, fault management, performance
management, traffic 18] 3 security Management %
€ EEz Qi

% B2 TZEEFE ITU-T X711 He® CMIP
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o] RFC11579 A 2l5l SNMPE Aletstz glch

#% % (Core Network, Access Network) 2 $3iA
£ CMIPe] HZ3l, SNMP £& o8 22 #3¥
4 gorz g 7o) #a) QlEHo|AYE xF
EFo] ¥£Fsof Ak

.Management Interface Protocol

NMS-Core Network CMIP or SNMP

NMS-Access Network | CMIP or SNMP or

Proxy based
NMS-Server SNMP
NMS-STU SNMP
NMS-NMS CMIP or SNMP

3.1.7 Lower-Layer Protocols

B parte= 39 A2 Z2EZY ETF e o
28 9% 922 3 WHIAME copper pairs,
coaxial cable, 12| I fiber, satellite 3 22 A4 nj
Az FFL A

Core network, access network 123 access-
network-independent interface® F#&#3& ztzte] T

£¢ 0o Yesac

(¥ 2) Core Network Physcical I/F

Physical VF }!\1;]1;;1)(3 References
o Tl ITU-T G.652), -1 ??BQ
sTy-1 | 15552 | [ITU-T GIOTLIE ;
T Saru-T Laaes
SDH
T SETLT 6
sT™-4 | 62208 | BTU°T 27"7} i
ITU-T LABLITU-T 1432
e,
y ., | [ANSI T1.105.01)~
OC-3e H 8552 | FANST T 105.00)
BELLCORE GR-253]
SON
ET ASSLTLIOS)
ANSI T1.105.01}~
OC-12 | 62208 | [(ANS| TI.IOS.OO}
BELLCORE GR-253]
. . [ITU-T G.981LITU-T G.704]
12 6312 | frrU-T )
] | ITU-T G.981LIITU-T G.832]
E3 34.368 | [7U-T G.804]
PDH
ps3 44736 | UTU-T G.981LUTU-T G.804]
: {(ITU-T G.981LUTU-T G.832]
Ed 139.26 | {rrU-T G804

3.1.71 Core Network

core & A% EFEL (X-2)9 2

3.1.72 Access Network

~ Low-Speed Symm. PHY on the PSTN

4TAE FEIHL GAEER
[ITU-T V22 bis), [ITU-T Vv32], [ITU-T V32
bis], [ITU-T V34]€ a&},

- Low-Speed Symm. PHY on the ISDN [ITU-T
1430]& wh&ch

- Long-Range Baseband Asym. PHY on copper
[ANSI ADSL] #3& @&

- Medium-Range Baseband Asym. PHY on copper
oy Yue FHol FANA %L Uk

- Short-Range Baseband Asym. PHY on copper

performance level2

and coax
FTTB, FTTCE A% REOE, o9 #H7|
A BAot Wz WA Fo M LS UE
o] whdidte] AAE e AF, QA
DAVIC #4& #x wgyrt

- Passband Unidirectional PHY on coax
HFC “Zgol A b8 QAM-inkE FAT R Z,
W&ol whsted AT WL A, g2
Al DAVIC #4 & #Z wghioh

- Passband Bidirectional PHY on coax
HFC “olA <3k QPSK-linkE& #A3E 22
2, W&o] wdisted AA g WE2 Ay, ¥
24 DAVIC #4¢ 2 uigc

- Passband Unidirectional PHY on satellite(ETS
300 421}¢ wErch

- Baseband Symmetrical PHY on copperATM
forum
22 AZ AdedolX [ATMF 256]& w2t

- Baseband Symmetrical PHY on fiber
twin single mode fiber4tollA 155MbpsE 7]& 2.
2 symmetrical SDHE 7%t 2 & ATM AHF
ukAl S mhEc)

otg} #HEY EFF L, [ITU-T G.652), [ITU-T

G.957], [ITU-T G.707], [ITU-T G.708], [ITU-T
G.709], [ITU-T 1413], [ITU-T 1432] % o]t}

31.7.3 NIU to STU Interface
g e A$ A2"elM #E% STBE T
E71 A e, 7182 o) Yoo we gy
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A0 Connector

A/AT .

8! 24, STU +&

4 9l= Network Interface Unit(NIU)$} Set Top
Unit(STU) & Easliok gt

DAVICAI A& o] NIUE AL(EE A1M)3 A0
El# o] X Alole] A3 Zez Hedigod,
71exez B A4 Aado] F4HQ 7]
5% 7IAZ A olgtE EA STUE Wl =9
HQ 71%EL 7N ok 1¥-24¢ 9¥® STU
o 22 E BAFY Ut}

A0 ClEjH o)A High-speed downstream data
bus, Bi-directional Cell bus “L2]3 Local Control data
£ 378 9] logical data bus® FAIso] zt}

S

o

o

o
22E

bus

3.1.8 Information Representation

& partdl M WA g BErvite] AR e
(E4, d2E, Muj2~ AQ 2)§ I o @ 7
ol4te) Ricmitiol2 = HEv|to] HHrt A
HFEHY Z@8EHE S Fggd

3.1.8.1 Monomedia components
DAVIC 10%tdlM A% Exut)e] 24E O
% 2t

3.18.2 Application format

DAVIC 1094 $8& #% ABEY WA $
MHEG-5(ISO 13522-5)2 #F AAslon, 9%
Exute] ANEE MHEG-5 FYE FH2AZ of
2o} o] ABAIR )

(1347)

Monomedia component Coding Optios
Character HTML 20
Text HTML 20
Langage Information | ISO 639, part 2
Service Information ETS 300 468
Compressed Audio MPEG-1 Audio
Linear Audio AIFF-C
Compressed Video MPEG-2 Video
Still Picture MPEG-2 system with
MPEG-2 Video Intra
Picture
Graphics support RGB16, CLUTS,
CLUT4, CLUT2
extensiblti:l ent 5 T
error-resilient
71 3
MHEG-5 Object Specification Hook
Class content and | (Data type or value) | value
definition (num)
Built-in bold Jtalic.emphasis,
font attributes strong_emphasdis
Defauit Fonts Not supported
Downloadable Not supported
Fonts
Colour Palette Not supported
Bitmap 2D graphics 1
G-2 Intra Frame 2
Text, Hypertext | HTML subset 1
and Entry field
Realtime Graphics| 2D graphics 1
Video MPEG-2 1
Audio MPEG-2 1
AIFF-2 2
Stream Real Time Stream 1
Composite Stored 2
Obiect

3.19 Usage Information Protocols

Usage Information Usage Data(A{¥]2 A}
% Az, Ava AR 233 AGE AFg
24 AdE A4 A9 ALE T BEL dolH)
¢} Support Data(7hHeolvt Mg W3 F3 Zo] 9%
A YA 2 3 DAVIC element 7Ho] AHHog A
o] Yo HoE)E FASHEH, 53] usage datas
ITU-T M.3400914 Ae§ TMNY 75 FAA
accountd] 71522 EHFO zck B, R LA
28 (o] 8 ESS)old HABAIAY, AFZAAAY,
AYrAE F Usage JEE ALY F UE Al2d
o)},

3.1.91 Usage Data Environment
(3¥-25)& usage datast FEH I A|AHET
JEHo|2Ee] HAFT Slch



FFFAEHA A 13 W A 12 3 19969 129

Usage
DAVIC . '?a‘:'l
Element e
2F DE lement
(e S
DAVIC
DE System
Usage
Data Collection
\ \ / / Interface
DAVIC System Manager
Usage Data
/ 1\ N Transfer
Interface
External
External Support
Suepont System
System
Externafl External
Support Support
System System

18} 25. Usage Data System Interface

3.1.9.2 Usage Data Collection Element

usage data collection element(°]3} UDCE)x (11
g-25)0 M &
aggregation, data assembly 18] data formatting&
@38= DAVIC element(©]3} DE)&] & HEo|r}
o}3 o] UDCE® 7|5 SFAEEL AHoyxA
W2 AR dole WAl N&FH ALY (05%W)
°] 875y, dolete] x @A grolof &}

PN

4 A% data generation, data

3193 DAVIC System Manager

DAVIC System Manager(©]8} DSM)& DEo°| A
BAAE dHelelrt HAHEE A% 98E s dHoly
o] YA 9} accounting, fault, configuration, performance
3 security 715 & B2 ALY wux 24
2 78

DSM9] 7152 &F o) 4435 7Y AFolH,
DSMeo] AMalsiol & dolel9 dolu Ao N&H
2 ESS®| 87 Algtell 9a) WY 5 itk

3.1.94 Usage Data Collection Interface

o] QlElH o}l ~(0]3} UDCIE DESIA WA &&= o
°lelE DSMell HeEsteE ¥ 393y, Z2EF
< #A SNMPE #3& 32 2120, CMIPL 3% &
g dHe)c

3.1.10 Reference Points, Interface and Dynamics
& parts A3 &80 755l E DAVIC Alad

(1348)

$3 %32 EA(session, connection, configuration,
download) & H &3] 3= ©l I B3 o] Qi

& DAVIC Al2d# 4528387 AiME 7
A2 gFe 3 7AEHE THE ok Foh

- DAVIC 10 #AA HgH EFE2ZAM 74U

ofo} ghr},

- & partel FA43% physical scenarioc £¢ &
s oF gt
part2ell A Qg o FZHAM DAVIC
compliant¥-& HY 4 lojof 30, A& FHA 4
IEAEE XYY 4 Qlojot Fir)
partle| A Hejdt z+ 4o 715E B + Yo
o} ghr},
A" F3 5350 A AR 2 A9 =
BEEEE 28T, 53 ZEF scenario, AEE
qF 12 7+ seiu el RErEob gt

DAVIC Al2" F3 249 olgfe} e 571x)9)
AL B 7+ + U

I

31101 T3 2499 functional entityd] ZHA
DAVIC 10 ANJ2"eA 9 & 715 dHEE od
3 3o, g7y FAIE (29-26)3 7ok
- content source : MPEG video pump
- content sink : STU <H9) ¥t iy
- e-e cntl : S2 flowe] F@o|H, end-to-end 7%
< ¢33 dyE

- ses @ session control W€ E}



DAVIC ¥&2% $3%

- Q93 -

- ¢/c ¢ call/connection control €1}

Content Source

Content Sink

s-e cntrl

#-8 cntrl

Service Provider Logical network Saervice User

712! 26. Entity Relationship

3.1.10.2 Physical scenario & ¢]
A% 3 Bde 7l dHERZ FAAE SVC,
PVC Al2do] thdle, 470 physical scenario® 3t

AS Ad

U-plane entities
and relationships
common o all
physical scenarivs

end (o en,
gontrol

st dt.

scenario 1,232 SVCE $13¥ scenaric® 53
scenario 12] A%+t ATM end-to-end ¥-9lolua}
HFCE 7bg8lt). scenario 48 Z$E PVCE 9%
Re 2 o] F scenario 4af HFC FRIAME A4
75k,

(Z28-27)3% (2¥-28)2 A&E# physical scenario
ot}

3.1.10.3 Dynamic system flow 24

functional entities$t M€ ¥ physical scenario® v}
g2 g e 7y B3 A2 BEEE 3
e kid=d

- session & call/connection

- add/delete resource request sequence

STU

5 e 53
ves, ses, e,
I Physical Scenario #1 I
54 ______,_-—-———"'
cle, @— 1] cle,
(proxy connaction
control signailing)
s3
Physical Scensrio £2 X
4
cle, Ll e, 5 o~
4
sy

—

=SS

(proxy cnnnj btion
conirol signafing)

c/c = Calllconnection control antity

Suffix = L = 1erminal side

sex = Ssasion Control Entity

Suffix = n » metwork side

3 27. Physical SVC scenario
(1349)
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ad

Al

A
Serve
X
mpep

U-plunc eatiies e S b
and relstionships
common to all $
ammon o3l Y Y P T NTITOY ISSUURRNRTRURRTST SUSR

s3 3

@ il

| ~©-
Physical Scenarno ¥4a

53
sy,

s3

Physical Scenano #4b

CRM = Conncction Resource Manager

Sultix = t = wrminal side

ses = Session Control Entity

Suftix = n = nework side

Z18! 28. Physical PVC

- session & call/connection transfer
- service transfer

- session & call/connection release

3.1.104 functional entity actions 71&
53 A2 535S A A Ao G o
AES B

3.1.105 DAVIC Dynamic flow parameter 7|&
23 ANAd ZFS 9% 7 Ao sFEE=
ES A% e EE Jggict

32 DAVIC 11

A 98 292 Auuiil A Gd 143 A7) F3
A DAVIC 1181 #3o] ¢udgen, £3& A
H 3¢ 12¢ TFAAAM AL 157 FHAAM FEE
o Y ojr}

o] DAVIC L19A gy e F8& AJES
ol ol Zow, B JME o FolM BHol AF
¥ 2 Jhe &= e Falstdd

1

(1350)

scenario

Al0 API(content-related data, navigation tools, etc)
Resource descriptors used in dynamic flows
Reference decoder mode

Multipoint Access in DAVIC networks
Switched Video Broadcating

Server MIB

Physical interface for A0 and STU dataport
MMDS

LMDS

Cable Modem

PSTN/ISDN enhanced broadcast

Content packing and Metadata

Virtual Machine

Additional information representation
Distribution server

Internet access

S3 channel initialization

Part 11 - usage data

Part 12 - Profile update

Part 13 - Conformance and interoperability
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- Software download protocols

321 MMDS

Yurz o FA 22 F Hujge] Hujag F
v 999 3712 EFE¥ 4 sl ©l. Multi-channel
Multipoint Distribution System(o}3} MMDS)& +4
k) (2F S0km HE)9 F& dHdA Auxs) 7}
58 Aladoln)

o] AJIAH-E& A% Foe 2HEHE 10GHz °l3
o|Bj(KE 2~3 GHzE AH%), B9 & 200MHze)t}h
(19-29)& ol Ze] d§ HoF:7 gt

.

At

2! 29. MMDS %8} o)

322 LMDS
Local Multipoint Distribution Systern(©]8 LMDS)
% km el F& F94A Sy £ PR
3}y AMulAg zY)eg dog, vide 183 A
3o} 742 Mu|AE e Al2We|th 10GHz °]4e
I Fo4E ARSI, 1~2GHz Y Z2 7HAo

(1@-30)2 o} %o d& He F3 Yo, o
Alage] J2EY, dLAEYS HE FFL (F-
3), (®-4)8 7}

[+

]
Al
Al
At
e
At
e [FFH-{Se TopE
A N
Access| A3
—H N
LA
=]

2 30. LMDS %9 4

323 Internet Access

%7] DAVIC %A internetd +43 7 9
Proxy internet access(STU, PCE2%H internet HA)
HTMLE& MPEG2Z ¥@8AZ # sl F¥HE 71

(1351)

DAVIC server’} internet APP9 proxy® F&3dles
uh4]), Direct access(ISAP 2H%E|{7} DAVIC %l ¥
3 |75 STU/PCEHE A3 internet AWl IP
H4E F¥Ysie 24) 187 integrated access
(DAVIC A#7} internet APP, VOD APPE FAld]
43l W) & AUt

o] & DAVIC L1l direct access 4] €& F3 o
A internet MY AE &8 1A 2714 Category )
scenarioB AA(1¥-31 FR)srg o, ojd ALL-E
E PCY 444 B9EHY AZESe WAl
internet& 4= AAE et

internet AMH|2& Y3t= AMRAE STUY STU
AZd PCerg F3 AMulAv 7beda, TVE 5%
ABAE DAVIC 128 v $3io}

- Category 1 : static/null session Internet Service
Access Provider(©| &} ISAP 44 &5E)7F & AF
2 R ARzt 7R AFMAM Ao )
Hol glE WA o2, 2719 scenario® A3
: PVCE %3 ISAPS 7MdA7he)

L

a) scenario la
a7 44
b) scenario 1b : SVCE £33 ISAPS} 721749
a7 43
- Category 2 @ dynamic DAVIC/DSM-CC session
Mol 4L F# ISAPSE 77t A
internet A¥MlAE W WY o2 2709] scenarioE A
st ot
a) scenario 2a :
A 44
b) scenario 2b : DAVIC Au glo] ¥xel HA
AHEIE 7ol M 4A
HE¥ 4719 scenario FoA scenario 2a@ o E
Eol ojw WA 22 internet AMIAZ} £HHER 4
o BAg
W3, intemet A ¥ A& HAF 7 AIAPE(ISAP
$€, STU Data Forwarder, PC, Dataport)©] 7}3 ek
% 7% 9 7HAES AT, o] AAHES] oY
A QFEe MujAdEx 4y

DAVIC MH& £ ISAPS

(1) Zud gFAMe 9 HA

- ISAP #%H : InATMARP, LLC/SNAP
encapsulation, DHCP Server(¥3 IP ¥% A¥)
BMTU size configuration 7] %

- STU Data Forwarder : LLC/SNAP, ARP
server. Packet forwarding & passing 71%°] &
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{¥ 3) Upstream specification {HE 4) Downstream specification
Grade Modulation Upstream -
Modulation A QPSK Frequnecy 300 - 600 Mz
B QPSK & 16-QAM
Upstream -
Channel Spacing 2 20MHz, 1Mhz steps signal level -40 ~ -10 dBa

Channel Bandwidth

20 ~ J0MNz

Receive IIF

1+ 5MHz

Frequency Range

950 ~ 2050 M1z

Symbol Rate

14.81 ~ 33.33 Mbaud in 8 kbps

Square root raised cosine

Transmission
mask

-30 dB below the nominal level atier
the guard intervat

-40 dB below the nominal level after a
1- packe! length

-50 dB below the nominal level after a
100 packet length

-60 dB below the nominal level after a
1000 packet iength

variation

Transwitted Spectrum | PUICHNEOS 020 0r 03
5

hupedance 50

e, el e | 0 -0 aiy

Adjacent Ch level + 2dB

Return Loss

2 13 dB (in~band)

In-band Flatuess

t 0.5dB

Phase Noise

The phase shall not exceed the
following level :

Freq. offset A1 at UPY/STB
[kliz) {dBc/Mz]  [dBc/1iz]

1 -51 -1

10 -81 -71
50 -99 -92
100 -99 -95
500 -109 -104
1000 -115 -110
2000 -121 =116

Spectrum Inversion

inverted or noninverted

Channe! N « 100kHz, N29

pacing

Channe| Grade A @ 1 ~ 2.5MHz,

Bandwidth Grade B : 1 ~ 26MHz
The phase shall nol exceed the
foliowing level :
Freq. pffset Al at UP}/ST18
(kHz)  [dBc/Hz] {dBc/Hz)
1 -41 -51

Phase Noise 10 -N -81
50 -92 -99
100 -98 -99
500 -104 -109
1000 -107 =112
2000 -110 -115

Frequency

Resolulion < 500H2

DC power 24~36Vdc, POWET suuiun>36W

Return loss 2 13 @8 (in-band)

Impedance %5e

Physical

connec! type

F-Type female

T3, fragmentationS §l&.
-PC: A3/%3 IP %, ARP 7|5
- DATA port : 10BaseT, MTU A7) 1500bytes

(2) service procedure

STUZF AAE whll Q& U-N configuration server
9} DSM-CC U-N configuration protocol(ISO/IEC
13818-6)% E3 el FH(ISAP F4, PVCl A
vpi/va B)& w& F, PC7t AA internet MHIZE

wyz 9% 9, ISAP

geEet MAaE 4 (S3

Flow) %ttt o, SVCE Au|23ds Afdls ATM
AZAL 9% A1 (S4 Flow)€ FH el Ao

A9 F 7HIAHPC) 9

3 X E configuration® 7]

$]¥ DHCP(Dynamic Host Control Protocol
RFC1541)& #3833, PCx STUS MAC 48,

STUE ISAP9 MAC
InATMARPE +3 &t}

FA2E Y71 9% ARP,

o] ¥ BE §7o] 4AHW, PColA ISAP 2H-H
2 %3 internet ¥ 2E Wt}

o] procedure7} (1@-32)o] EHE AT}

33 DAVIC 12
DAVIC 12914 2383 U F8 AYEL O
# 7

- Communication AP! for Internet access

- Management access protocol for server, Delivery

system and STU

ADSL ATM mapping
- Part 10 - Basic Security for DAVIC 10 systems

- Copyright protection, Watermaking
- Synthetic Audio

- Higher Quality Audio and video

- Audio-only profile

- Guideline for Internet Access




DAVIC E&3} 5%

DAVIC-Imemat
Boupdary Ag A1 A0
Internet End Service Core Access NY
Brovider 2
Servics Service . T
orcp@oaT fasioindt
- S e e T
Cod—0o |
. sTU
b Pses,
Service
Acce!
DNC‘P.r:gOTP] foind
TS e = s s als s b au s s u s v nlsaleannnaas
Network r\
Provider sTU
Admin ° "]
Sarver
2a
A= &
Servce
=
Sorver
O O s s e s baborneeana
Coz® -
s sTu
® Co )
Admin
oy e Sgpaind
- Service
7181 31. Upstream specification
- Scalable Audio and Video
- 3D Graphics and virtual reality information
coding
- Multiple STUs "in the house”
- Interface & protocol for DAVIC client
peripherals
Internet ESP i

Network
Provider
Adinn
Server

Actasin
Coude

Iv. DAVIC &% 28 A"

41 1R 2SS REAE

Ad 133 w8 H7) F309%6) % FAl FFH
o}t ¥ ITMN(Information Technology for New
Media Center)oll A AAI% 43 8A1E A7t Ad
143 Adlut F 3o A HEEH A

o] A3 &8 Aol 7t F 87 AA(EFEvlo}
&, CSELT, DeTeBerkom/FOKUS, GCL. GTE,
HP, NIST, NTT)7} (2¥-33)3% Z+2 @ 3+
A AEE AAsidh Alde Wels DAVIC Al
A9 F}ZHolAe S182 AR ZE(NTTIME S3
information flow& Alg)oln, A|GA] LS EE
o] EA7t HAEE THE o tIvge] EFEE o
Zolet A (eloly AH)o] 713 & Yoz =9
st o) AE el e Poh

1) Sl Information Flow Test 43}
Alg date (359 2oy, 2% FAPES
AEsld g3 #Zoh

- Columbia-)CSELT : St]2 MEL F347} A
2 g &4

- Columbia-)GCL : GCL® TSE ZEHoloA
B2d de 4 gAY, FEvet Y TSE ¥
I ¥gest AxT, 2y v3ie] gHE.

AO/A1

Core & Access

< (1)get N/W Cong

(4) DHGCP,ARP, inATMARP

(5) Internet Service(WWW)

T R T R LA AR RERAL LA »

a2l 32, AulA FLOW(A YL 2a)

(1353)
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GTE
Server /STY

GTE Access
Network

Columbia Univ.
Server/STU__|
l CSELT
Server /STU
DeTeBerkom
STU |
GCL
Server /STU

‘ NIST NTT HP's Broadband
Server /STU Server /STU Analyzer

ATM Network

a8 B 4EEENY T T2

(¥ 5) Sl Flow A1¥ A3} {H 6) S2 Flow A1g A3
Client Client
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