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ABSTRACT

As cable TV networks have a media feature that is a broadband wire network, they can provide not only TV
broadcasting services but also communication services. Accordingly, the cable TV network is mentioned as the
optimal network for convergence of broadcasting and communication services. Recently, Available frequencies of
the cable TV network have become insufficient as enhancement of video quality, increment of VoD service, and
growth of high-speed internet service. This paper presents a new implementation method of switched digital video
(SDV) technology that is introduced for obtaining additional frequency band. In the SDV system, only TV
channels requested from viewer are sent and non-requested channels are dropped. The presented SDV uses a
sharing method of TV broadcasting and communication service in a same frequency band. This method shows

increase of spectrum efficient from switching of TV service channels without building a complex system.
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Fig. 1. Frequency Usage Example of Cable TV Network

360

il

(i

II. Switched Digital Video IR

SDVe] 7|2l i a7 Azl 7sizE
o] Ask= Adell iRt AFetar A= A] o
= A AEE TA8 7 A oS st
Zeolet. o5 Sl FoiAl *lﬂ%} ol sl ¥]=
17F B¢k A A== TV Ad Bz 2 A g
871 9lem, ol& ¥ ZHL* Az wedo] A=
of glch

3] Aol upEm TV o] A3 %= Zipf-like
e 3PP Zipflike ¥l W3t 74 F5
FE s A ()3 o] FolalnPl

> qlr rl

o]

o714 i AEE= A A dllA] AL % oJu]
ajel, N %5 A 55 dehdick Zipflike HEelA]
MR Asehs el Adsws o B ];%w e,

3] 2= A E2AE A AsE B9} Zhol| o}
E Zipf-like ¥EZ vt} a7 204 A= A
9 ASE ¥ 9247 Bk 118 A Al
she 7390 A Ag vl sigEg A5 A
g Asw Byl zipf gelrle] g7 < 1731 7%
ALk o] A% 7P Adsshs Adel & 249
50%7} =191, top 12 AESo] 90% o|AFe] Al
w7} 2xsk) g7y o] 24 Axw ¥E Iz
Azkdel] AA] AR EE Ade] S 2 Al 5o
509% A% Whol H7] r=rhs 718 oF 4= 9lt) o]

100%
X 80% 1/
2
S 60%
o
2
g % p=20
5 p=17
E 2% —p=15
4] — Measured
0% : .
0 50 100

channel #

a2 2. A A gk 74 gF EE
Fig. 2. Cumulative Distribution of Channel Requests

www.dbpia.co.kr



T A M R §7 A5E 047 294 = tlxd e 7

Ad ~9ALS ALl A FHAE 50% HEL] AE o} gk P Sl gk Ao AR (e 5
o] 37} st shsstohe AL ofRlgt o] Zldal A Fus A, Bl o Z2 )
a5 39 a)= A 29Ae s] Aol v A HE ) 2 Ackgstel wE ZEaq] A AW

of] W= dleole|7} A1
o] & Mkl A= EulAQl eMHz Ald el o= 7|
o] 71 Aol AR TAE whEellA AR A
o] T & AAsh=s AL o] 7P AdS 9
ek 23 39] a)9] oA 6MHz w23 el
67hel 7H Aol TiEskslel AES Fhgalaic
Aol WEdellMe 6MHz =E=|AdE S8 oF
38.8Mbps2] dlo]E] #4o] 7]———6}\“/} a3 39 b=
Az AA=e AP B8Rk A
AdE FellA] & A1H Sl XH”% WA ths 7
< WojErh AA Iabd Akgel ofshd o= A|ZI|
ol FAlell A== A2 A AHde] 30% o8k
Aok 23 39 o) byelx] Al AA == 7H
AdEnte s Avkgsts sto] g EelAdFE
A5, e ER AL disiA dlole] A4S ¢
gk DOCSIS(Data over Cable Service Interface
Specifications) M2 A= dlE HoiF) =
A ~9AE T8l e Al ARlS AR
5 oAl =k

(e}
=& 1

ok HA| Al

SR 2 30) ukg A 29130 A% AR &
SO0 R A AL AR S glon) ~9H AlA

€l :rLsﬂ 2] XHL% 5}&0] uH_ClL o]g:]—?« u]—zqo] olp]. Al
ARk A Ade] WEE ket A Akt ol
Folo} Hm 7} Fel e sk ArkEe]
7k qlelok sk, 7 EelApdel JEsli ZbgAnd o)
ofe] mRF WA AFEE AIEZ wglo] WHel
slojof stuz 7P dolHE s EelAEE
dHslr] $13 2R A Sol gHlElelof & Ao

a)

i

[ requeste

frequency

]
g
F]
H
S

m:

Broadcasting Service
Channels

g
3
E

unication Service
Channels

3

Remultiplexe

291A= oA vt e Al Al

. Existing Technology of Switched Digital Video

(Program Specific Information: PSI)&! PAT(Program
Association Table), PMT(Program Map Table), CAT
(Conditional Access Table) 52] dlo]el7} ==&]Ad
& PASRz ] WAl wet AAIZE <)
o|Exjofo} gel, weba 18l 39 A 2919E A
D3] Slehr= AAs] Ak A" 5] &
TEH, ool W nl-go] vl wWo] &gt o]l
3l AA B Al g4 SDVE - vlAl s Apd
Soll gsto] A8¥= Aotk
. M22 SDV i H|ot

w2 gAl HHL@PK‘:
L% RARE g i
2 EAl vlolEE QAM Hxs}
*}] RF *J:i—:z_’— A ol E AlolE
Rk o R FEshs etk o714 QAM WEY|
o] 9l dole] ¥¥le® MPEG-2 TS(Transport
Stream)7} AH&-%|1, o] MPEG-2 TS+ 188H}0|ER
T/3% MPEG-2 TS #|7l¢] & |v|gitk. MPEG-2
TS 7L 4 no]EL] 7l Frie} 184 wle]E9]
olRE=R FAd¥Ir

duiz]o g "l d|o|E]E-2 MPEG-2 TS 7S
3l AgEe, A2 e Jﬂfﬂé Apgsly] 91k
Packet ID(PID)E &3l ai% sjzlell Aol W
dlelEl(lHe, 2xfe, wlo] 1 DE %L%f&t} Ale]
5 ol B4 Au]2 A4S DOCSIS 45 w2
™, DOCSIS 4] A2l® MAC(Media Access
Control) #AlZoll4 MAC Z#H|9-& A8l o5 A
%317] 94, T MAC =92 MPEG-2 TS I 5
= wigleks 99 A Hie) 2 wolel Ealat
MPEG-2 TS 1718 AH8a1o] 41 Anlg Alzs}s,
o374 ek MPEG-2 TS #fZle] DOCSIS MAC |
1 AL ek 2he kel slale] s171¢) PID 7
©2 1A% OxIFFE %S ARgshA el

& =wellA= PID 32 E3l W vlolel el EA
dlelel7d - 7hssichs AS ol8sto] axbdal
ks Ad 2938 AR 23 4= 2 A ellA]
AAERE wEAE 2913 wiRelck ko] 13 3ellA
A WS A 29133} Ak ] 4ellx)=
W AEE AellA] AAEA = e AEEHA

@ A R 2 i el $A HlelEE W

E

361

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *16-03 Vol.41 No.03

tlolele} Ejtsle] AFshe S SR gich o]
A5 AL S 2T F ASE uE A Sl
gk Avkzs 28 o w3k W Ade] $&

= Bl Ao W] glerng Ad Al
2] Axol tigk W7 wgk QT =R] oFer) AAA
WA=E= AR Al AFel] AAZEe R b A
o] ~913e] ERfAdellA] A A== <
olel &1t A Ao} Al £ Ade] fF o
Aol T4l dlolelE F7sled Afshe AAMeR
TF-&eo] 7Fsst Aol 9ok

a8 47 22w A 23S Se w5
Al Auler) Fdgk s T8k Aol 7est A
- DOCSIS 3.0 774°] of2] A dS ZAgsle] dlofe
= Afshe AE Azl ] dweltk F
DOCSIS 3.0 Aol = $Al5elA dlolelE AF
el glel o7 JHe] EulA AR doleE Akt
o] AF3la FAISelA ofe] ALE Ak A5H
ole]E Agtele] Falsh= Zlo] 7l o]t
DOCSIS 3.0 742 545 o]8sle] 11 43 22
W AE 2933 ) B4l dlolElE 5YE &
2] A Wl AFshe AL 98 $415Y 2=
a7 5¢} Rt 2™ 5ollx= shuke] EelAldedl ek
U Ad 23S Bojerh AdA-oEE $Al A
H|2E 93 A=l E EejAldel 27 59 &
2|7} A g=o] vl dlolele} FAl vlolElrl &8
o] AFo] 7ls3ich

A W Ad 23S Fe ASE i 2
E41 dloJel= 27t Set-Top-Box(STB) X Cable
Modem(CM)S- 3 =41 2 A2]€c} STBellA A
gk Ao Al 71EH A o] FizIck A
gk Au) 2 Ade] A= EEANE e £

RF 432 $41510] QAM %3+ 5, QAM 2% &=

a)

NN
[T
[T
[T
[T
[T
[TITT]

[TTTT]

quested Ch.  [[] Non-requested Ch. [ communication ch.

b)

frequency

DTV Broadcasting & Communication Communication Service
Senvice Channels Channels

:

Communication Data Transmission on
‘Additional Bandwidth by Switching

<)

J2 4. A 28A= A vy 7)e
Fig. 4. Proposed Technology of Switched Digital Video

Packet filtering info. of ChN « |

packet fittering info. of Ch4 « | Channel Selection info.
packet fitering info. of Ch3 «—| Controller [« from users
Packet fittering info. of Ch2 « |

Packet fitering info. of ch.1

Broadcasting
data
(MPEG-2 TS)

Packet
filter

Broadcasting
Data Buffer
Communication
Data Buffer

X

Transmission QAM
Data Butfer Modulator RF signal

DOCSIS Data of Ch.l

! Buffer status of Ch.

DOCSIS Data of Ch.2 4— [P Buffer Status of Ch.2
DOCSIS Data of Ch.3 g [ Buffer Status of Ch3

DOCSIS Data f Chd gmmmm| ~DOCSIS MAC Processer |, Buffer Status of Chd

DOCSIS Data of Ch.N*=——| fe-- - -Buffer status of ChN

T2l 5. 29AE txE vjhL As Pz
Fig. 5. Transmission Structure of Switched Digital Video

Holla] Aelgh Au]jx~ A dlolelE t]zdste] A
A =} &) A el £ doler} 3=
AR Mu)2 Ade] A Aol 7|E WAl Ay &
22 = e gick o v Ao A9 ARE Ad
3l7] S8l Ad gk Al gk Aol e ARE
FAFo® Addsh= 7]5o] Sl olof gl vk
o= FAo|&E STBE U Mu|2v) 7153lEg o]
ol gk 716 ke AL i sl

CMelA] Al A|~E Algshe AR 7183 5
A o] FIZIc) 7]Eoll= BAl AR|E % &
2] Ade] FAl dlofe] Hg-0 2 ARgEe] Mre]
7l FEej=]o] g AR Ak vhgela]e} 3ro]
shte] =7 A W SAlF wk dlolelr) ERlE e
g Aol e =2 Aol v dlolE
S AAZ 87t gl dubd ez CMelxE 4
dlo|g] 2, = DOCSIS MAC ZH| S Alw gl
MPEG-2 TS #Hziut $AlsiA Fee] gk
DOCSIS MAC Z#|)-& A3 9J+= MPEG-2 TS
71¢] PID7} Ox1FFEE 4= o] glo] st df7Int
Al woigick weba B2 A o SAld) wE
dlo]el7} EAl=]e] 2= 7ol= EAe] B4l
] Eavd B o

5, o9} o] Algkd whHdlME 7]E STB ¥
CMe| & w7 glo] W 2 Bl Au]20] Alge] 7}
3tk S 7RIk w3
gl 2=9AS S8l Bkl AlzEle] 75 glo] 7k

P

_{

f

www.dbpia.co.kr



WEEA § A5 08T 29045 oA wre T8

-
&

VPP wiid

MAC/PHY Interface Block 5

Channel Switching
Block

J2 6. 29A= bAE HYe g -
Fig. 6. Implementation of Switched Digital Video

A £2 723 MAC/PHY <lElgo]~ B2o7
TR W A el %%: Aol Brtoz 4

"E‘ EL 0]' A 1_»‘—— pus EE _/F
Aalo] A 2914 Bsoz e, A 294
RS Ao AT A 9 e

slo] o] ARZ sulo g AMely] APdEo] ukE o]
et %JM?]# A AdEe] vk dlelel= A
2t} 72|32 MAC/PHY QlE|Fo]~ B228 xdl
= 1wl dlo]Ee] S DOCSIS MAC 7] B2 Aot
alal Wk 2 B4l dlolelr) &3kl Ald dlolelE o}
A| Wke} PHY E-=032 HosA ok
a7 78 7% A 290A A digk A

=~

AP DAL nefEe) AP LS o] W
oA F 130708] Afals Al Hhek 291 A%
& oIk, Aol AHAES] A Y At 7
e ool ol AYH, 2el5 o) F A
2914 AR A1sle] ARk 2 AN A917S
Salste] Al AgEE AR AFSHE A )
sioleh. at 2914 Sal ol e g AN o]

Commercial
Cable TV

utput (MPEG-2 T5)

Test Channel

MPEG-2 TS Analyzer

2 7. 2914 O HEe e 97
Fig. 7. Experiment Environment of Switched Digital
Video

oz wlole] Zehe] A & A el W 2
£ =ejo] gatulo] AEEE AL sk

28] 88 A 2 A% dlole] B wofEe)
271 82) A 1 A% wlole] Eele] 84 oo
A 3wl ik dlole] e g dehie] sak
2 3}7} E2 dlole] Edge Jehdc) Ea] ks
AdEe AL A Al weh A g)7o]
I Foldz e 1% Aol Eal dolel} Has

o] 0 0 ;_}o]s]— lr/},‘

Data Traffic Analysis
for each channel

| —

I

‘I ‘H‘\“\‘H\ ‘

LARKLRRARRRRR AR AR A RERRRRR SDV Module
" (SDV Prototype)

a7l 8. ~9H= CAE Hele A7 e 1
Fig. 8. Real-time Traffic Analysis of Switched Digital
Video

V.

I~}

=2
—

B m=rollde 1 RS o A9lE slAs)
71§18l &3] SDV HAlS- Aleksisl.om, o]l of
& e 53 4% AnkE AXsck A9 sDV
HhAlo A EAls) wide Au)Av) EQEk Fules
T AT S AN = g
3 Al=g] 7= glo] W Ad ] 2903 Al
FI A 58S ol v AAEIL H
Ao L vlnke A5F AH] A9 -EU:] ke Ade]
343 @ 274 QQEY A AE 93 A4 &% 3
A o] olFelAlat alo] B A4 Fhe] 45l
Hbysla gl Aok A|A1E SDV WA oH *
S M 588 A 2 4 2lo] kel o)
= AHde] ot rhesta F7h gt Fulkse 2l
< 53l At Aulze] gdrt 7EsE Aleck

References
[1] A. Breznick, “A switch in time: The role of
switched digital video in easing the looming

bandwidth crisis in cable,” IEEE Commun.
Mag., vol. 64, no. 7, pp. 96-102, Jul. 2008.

363

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences *16-03 Vol.41 No.03

[2] B. Bing and L. Lanfranchi, “Optimizing video
transmission for broadband cable networks,”
5th IEEE Consumer Commun. and Netw.
Conf., pp. 1107-1111, Las Vegas, NV, 2008.

[31 N. Sinha and R. Oz, “The statistics of
switched broadcast,” in Proc. SCTE 2005
Conf. Emerging Technol., Huntington Beach,
CA, Jan. 2005.

[4] T. Wauters, J. De Bruyne, L. Martens, D.
Colle, B. Dhoedt, P. Demeester, and K.
Haelvoet, “HFC access network design for
switched broadcast TV services,” IEEE Trans.
Broadcasting, vol. 53, no. 2, pp. 588-594, Jun.
2007.

[5]1 L. Breslau, P. Cao, L. Fan, G. Phillips, and S.
Shenker, “Web caching and Zipf-like
distributions: Evidence and implications,” in
Proc. IEEE INFOCOM 99, vol. 1, pp. 126-
134, Mar. 1999.

[6] CM-SP-MULPIv3.0-128-150827,

cable service interface specifications 3.0 -

Data-over-

MAC and upper layer protocols interface
specification, Aug. 2015.

[71 CM-SP-PHYV3.0-112-150305, Data-over-cable
service interface specifications 3.0 - physical

layer specification, Mar. 2015.

A & A (Joon-Young Jung)

200141 29 :KAIST AA}zs+
7} At

20104 84 : FdiEgw AHw
BAlgE} A

2001 29~&A] : g=EAE
AdTd WA zEAT R

364

Z= 2 M (Yong-Sung Cho)

1998 8 : AHwysk
et 24

2001 29 Ak
e Aap

W o 20139 8 : A& FHF
"

b 20019 29~&A : F=AAE

Al WA 2l Aqldrs]

Aol TR, ARl Al EEAl

giAR =

LI

Rat

kl

-

X
N

A

-

Rut

i}

A
g
oft

| S & (Dong-Joon Choi)

19911 29« kel sta A
713 £

1993 2 : Zalgajosta A
713t AL

1993 2~ A : F=AAE
Aldd A"l
AQled4d

<l Eel> tiAEnkE, Alo]85Al, UHDTV %

5] ¥ & (Namho Hur)

1994\ 24 : akgfefstar A
714285 AAk

20004 29 : EalEaeEta A
71AAgsta) what

g 20001 4~FA : F=AAE

Al WA 2w -

5, AqledTd

2005 94U~ : FEr]eA AN TL(UST)

<tliel WEA2E7E, UHDTV, AE 5

www.dbpia.co.kr



	케이블 방송망에서 방송통신 융합 전송을 이용한 스위치드 디지털 비디오 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. Switched Digital Video 개요
	Ⅲ. 새로운 SDV 방법 제안
	Ⅳ. SDV 구현 및 실험
	Ⅴ. 결론
	References


