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SUMMARY

Nowadays Broadband networks such as NGN(Next Generation
Network), BcN(Broadband convergence Network) and high speed
network have been rapidly deployed in the worldwide for supporting
various new convergence services. In case of our country, commercial
IPTV service was being deployed about one year ago, which is served
through BcN and high speed network, and the number of subscriber is
about 1.5 million. Furthermore, we expect that our life is being changed
by various application service based on internet.

Recent changes include development, deployment of various access
network technologies for supporting effectively high quality and high
speed internet, or upgrading existing technologies to improve the
transmission  rate. Telecommunication carriers upgraded VDSL2
technology to support 100Mbps transmission rate using existing
telephone line in a building and being installed the fiber cable to the
border between carrier and subscriber. And, FTTH(Fiber-To-The-Home) is
rapidly deployed considering economic matters such as installation,
management.

Recently, the damage of communication facilities have been occured
due to typhoon in bigger, heavy rains, earthquake and so on. So our
country is not safe by natural disasters. Therefore, we need to make
how to protect network infrastructures from natural disasters considering
the conformity and stability of network infrastructure for supporting the
introduction of new convergence services and the upgrade of existing
services.

In this paper, we have researched and made several technical criterion
for making the basement of new services and activating internal market.
The detail items are presented as belows.

Firstly, we have made the technical criteria for FTTH terminal

equipment which is ruled wavelength, charicteristic of transmission and

reception and optical safety. Also, we made test method to guarantee
whether terminal equipment is met the criteria or not.

Secondly, we have made the technical criteria for cable terminal
equipment which is provided by broadband internet service. This criteria
is amended using interface specification technique so that those who
used this service are supported high speed internet service through HFC
cable. Also, we made test method to guarantee whether terminal
equipment is met the criteria or not.

Thirdly, we have made the test method for anti-earthquake which are
how to set up measurement equipment and telecommunication
equipment during testing so that we guarantee the stability of
communication services.

Lastly, we have made the technical criteria for communication line and
related facilities for homenetwork, mobile communication service etc.
which are how to set up wiring in/out building, installation methods so
that we guarantee the stability of communication services.

Nowadays, we use several communication services such as wired/
wireless internet, mobile phone and convergence services. The more we
use convenient services, the more we ensure the conformity of
communication equipment. So we have to make appropriate and
well-timed regulations for supporting emerging services and, for making

basement of internal market.
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& AolE 5% o83l W42 FTTB(Fiber-To-The-Building), 7F9#} 9ul
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ﬁ%z—ﬁ =1 gich
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- TDMA ZZE3F : MPCP(IEEE 802.3 clause 64)

- EPONS 93 =283 34 FZ4(IEEE 8023 clause 65)

- EPON PMD 774 : 1000BASE-PX10/20-D/U 7+ Z(IEEE 802.3 clause 60)
- Link OAM 7F4(IEEE 802.3 clause 57)

- PYARME A vlolE Fast W4 : IEEE 802.1ae(MACsec)
- HAHEMS S ¢35 7] #E W4 : IEEE 802.1af(key management)

- AW 162 7], 20km A Y EPON 3 £54 2 B A= 74
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(Average receive power(max))E T3 ATk U9 FAAGAY] B
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UARE, HA|z=npo] 2 27 B Fuf 7R Bel HE F 27, A

of 9% &4 55 st AE ARE 47 10kmed # e} 20km & W=
Tiste 71Ev|E @S TAsATH

ot K

O &4l

o})‘
_11m

3

GPON< ITU-T H38 G.983.1014 F4l7]o|A] dA = FA1 &7 AH
itter) 5o FAYC] A& o] AFEAE FUA3H7] A ol AW eye
pattern) st M EAE ol A%se] AU FaE ABS G

Aoz ATE AT & A= H4 HAT F &9 (Mean launched power

MIN)#-S 3 2% 2d2 ¥=2 FAsisen A=d $FAEHo2 7Y
HESSE Hasty] A $4719 3 29 A ge A Fd 3 =9
(Mean launched power MAX)3t 2.2 43} o}

T S0 Aol AAA @2 WIE AN dEFA Y] 2T T
o2 st UESQIZ HAlES hekA dEE S fls 3 &9
(Launched optical power without input to the transmitter)Z} 3H37]9]

s A&7t Hv= Ha A%8(Extinction ratio)E TP 3T

EPONS| [EEE 8023aho] we} GPOZ Ed3HAl ololsiel, Hz/ 0|
B F 293 Ha 2FvE ARG g, £4F 5ol W3e FP-LD
255 AHSske g A 9 dEA e ©WE RMS AFEH
Z& AYsjjof Frh= AHGAY &7E FE3d EF AXE #FE Vs
1l sk

OE

N

0 #A9E +4

FADE = AHE BEEo} FA 5 Zo|, AYE e FHRY HFH
o Feo wetbs ZA FEEY AR RE mgA e @Y FEE(single
mode) & FHF OdF E=(multi mode) & FHFZ FEIH, AYEHY

LSIE 2 MI|SALH| J|s7| =0 2kt o+

o]
H/

Felo A= LC(Lucent Connector) E}4, SC(Square Connector) E}
oz M) AYEE FAld A2 4 JEF 3= MU(Miniature Unit) EFS],
2o HhAl £4 8ol HFs=E A|2E FC(Ferrule Connector) B}l 1
23l ST(Straight Tip) B} so= FHEEC. L3 FHFo HS @il
w2t E AG(Air Gap) EFY, AYE S Fudo] 90x9 HP3 AS o] F
PC(Physical Contact) B} 18]al A4E 9] Frtwo] of 8= Hxo] 7}
oo BMALEALS HA & WHoR FF T ALFZELOE AEEHE
APC(Angled Physical Contact) B}Y 522 YU&s F UTh

FEY gAY Ae whab A o] A2 SC B Yol AYEE ARESH
A sleH, Fafrel HAE die] B3 PC BYS F2 ARESAL Jdov
250 wabd APC E}%}—Q ALgEE ASE duh old] J|&T|FAME
TIA9] 4 79E] 4% H& EFel wheh SC/PC E& SC/APC B AE =
T SAT

to rir

rl

] g]]o]x1 oA A

L

dolA AL TTAA FaE Fozy
Ro =z A EFF< G.983.17 IEEE 8

2l 02.3ahol| A&
IEC 60825-114 @istal JE 5H(Class) 1S 27}38HA HeeE sla
qom, olgjg oA kA VIEH FHAELS FIL AZAATE AF
AHEE FAe] EA wel SR o ofo] A gl F2 o9 kA
A5 vlASESE FASL Ak ol B 7|&7|Fl A= IEC 60825-104]
Al ' Class 15 2#H3tA X3tes 835t Ads A S



7| &

-~
=

17| SAIdH| 7]

M|3& CHUALR| 7|27|F JHA

2. olf

A1726(

- g I
=~ o
SR <~ or il = % =
R & 2 877§ gafe * i
i i o o0 ol
~ il & w8 T
Z 5 il C
— = 14 — r
& 55 « H = 4 & o
S5l |2/ 2|3 @ |m|~|T |9 a1 < A iy
00100 | 2] =) S v il . | o= Q — o
Tl =z | YT e e ~ o |
EEE|L i | e < = o
§§| = il 5
188 || E ] Ho|= N 70
Rl lBe |3 g o - —_ J)J
- |7 & T X T0 —
K4 Ko | & = < X vy
v R € Q ' by 03 ¥
€ E ol H m @\ N ~~ On_o ~
cc | M o =l T M 10 o7 _— <
So |IH| = = E| E|E : o < <
L |V =] & 9/8|28 -~ M.w K o= U
- SlEIE| ¥ sz g g 8 |Z ~ = T B
g Ela| X |glErjE A &2 |0 AN
N8 (I | T S O = o,
LR Y T | M| D E Gy 1 .
NS | — | A | R0 R0 H0 _ <! |
NI =) [ of o i
| < EolE | m|w] u 7l A2 T U
gl <F |t H0 | ®O | % _M A @ o X2 = &
RO 453 R R © I
wu ®O| R <D =A_3 — W B
i T %) f
=] i Ujo o P
<t
o J|J —_ (=)
P F BT
< o M= Ho <«
=
Ry -0 i E Mxm A B
M| = | w4 = 20 = = of
ujr ur = —_ _— ,mfl o).
| oo | 40| 4 2 2 o[z X X 2ol B
< |’ R <k %0 I % T 2 o o B
) ﬂa M w 2ol
™0 1o 9 — @ X
3 B K MOoT O R
8% &0
&3
© g
° el % ¥R il
_ g
— = by ™~
€ Nl o | @[ 2| w _mo o
. S L L I T I = il 3
Yy 2 o e Sy T
= 8 e} H - 8] =
o P [©] m ] — - o ® = o
100 1100 —_ 3 ! ! 4 , + I < o
A —_— L 73 ] il
i d B < O o —
0 o <0 = - il 7]
T EE| B | - < 2 -
—~ — € c = " — [N o =t
o A Sg b 0 < & - o | i - m
ol xe s S R < o i <
- I L R IO < < g
) ] ISy ) ] =
ﬂ € E = 0] N
T Es | ™| 8 @ 0 <
oM 8g ¥ | ¥ |._ _ E E|E © | K 5
U Y - N E 2| § 218|898 |5| 8 o R
Ar H ol p BB wls < n =
o) o ™ H 5\ T3 = K i Kl ke [= ~
ol _ L F_u = | | 0| um_v o 3
s z N E |2 i .
N3 B3 al°| B |B|% 4] & ©
: () T H o T 3l &=
op 4| = | < 2
T M o oa | 0 E
%!
R Gl 7
X M Z
~ <!
Hmo E M e 1o
= N i < N
w4k O T, " ar u o E
il E] | ar __M_ﬁ 20 = T
W Wi | o | % | @ 2l L) T R | B
w2 < | ® | R <+ % o S
4r N u N N
m N oo
. 3
i

A

)

2be| =u)(DFB) #0] A&, ©EgA]d] oz

3

¥ ET}] R E(APD) 7]

56



=7|E

17| SAIdH| 7]

H3E SR TI=7|E WY

ﬂo
o)
N
Lx.o
=l
S !
- ) ~
W
Llololm|o 4r &
82 e B TR 5
_ e | ISISISSS .
/ i 4 JQE =S = e -+ 4%
! \ Llosis|el 2 >
/ ft
_, Ltta 5 T
\ iy I shum E
, / o T i . AN =
_ 3723 Eaaile b
= IR o | | _
W o 3 > § 1§ o §
% i AT apmydung paziBILIoN
o —
N A 9 e YR w
= ol
" LAY
i N
ﬂﬂ —
™
!
4
m m
. o | 31| 8
ﬁo — ™
ﬂo
- @
il 2 2
<
® 80 E
r O
% << o s | 3] 8
< - -] -] ~1c9 o @ | 2| g
ol ol ol o | o @ H
n A N Al __ow il =
ry u,
gl a | g 7 |9 b
ORI - T - B ) o
88| 8|8 g5
ar ar ir W2 ) o o
2| 0 | D | D | T o | 3] 2
o [Te)
HE — 3
Tl
)
mo T
K o \O fis} Q
R0 A o} < 3 S
|_u.._= AT Z,.* [sY)
ol D~
_ WS
@@ | W @R T T
n ! U U H N o
O - S - N o | -
70 70 0 0 70 _ E " ME ME
L I < T s
Ao oa | oA | & | o - a4 1 T
EN I R R R B o
- o 1) < 0 el

Bd+100ppm
0.22/0.375
0.20/0.20/0.30

T

1.25C

Nomalized Time

x1/x2
v1/y2/y3

58

57



H3E AR 71E7|E Ny

16] oltyl S5F BARAMe) H&HE BRgA 4T A
£y

£

of

(% 1) A%A27 10kme 35

z9f

. i MEMNZ D23 A0l
Ao =t RMS - =
Sl A_ﬂl Ha o RMS AHE2 Z(nm)
(nm) SHER H(m) (<0.115)
1260 2.09 1.43
1270 2.52 1.72
1280 3.13 2.14
1286 2.49
1290 2.80
1297
3.50 3.50
1329
1340 259
1343 2.41
1350 3.06 2.09
1360 2.58 1.76
F) e = ABSEE x HEAS x RMS AHEZ Z x 10-3 22A CHUAx|el o
MR MEN AlOlo| HBEBS LEils 7Y

LSIE 2 MI|SALH| J|s7| =0 2kt o+

[y ]

(3 2) AEAY7 20km ¢

an i MEME T2i3 APl
Sand . ;'EHER“_"S RMS AHEZ Z(nm)
= AL

(nm) SHMER H(m) (£<0.10)
1260 0.72 0.62
1270 0.86 0.75
1280 1.07 0.93
1290 1.40 1.22
1300 2.00 1.74
1304 25 2.42
1305 255
1308 25

3.00
1317
1320 253

22

1321 2.41
1330 1.71 1.48
1340 1.29 112
1350 1.05 0.91
1360 0.88 077

3. 34sAAIYYE A WS

Bud BA /%7120 AMPA e wugAY 9F2 A% F4%
A APWEL AL FATh AHR AeTFe S, AEEE, S
54 8 $A54S FARD ol 24 FREE AYL T 5 =S AN



H3E SR TI=7|E WY

AFEe NS HRao) A FH AZJANA AF LA
Heshe AA AP TUAA ABFA PP BE:e Bus

Ao wek AAAFL A
EEHE QA AZGA 8 ABAR S8l Felste
o] e AES} AN J%e] A Folste NPL SR F
= YU (A I AF LTI A2009-75, 2009.11.4.)0.2 FI3H T

h H
T ET ZF 1%04—6‘}1 & ETRIS] AE7} 59 1}%% st HE AlY
I 5 3y

]

Al = AolE R HFE EFELS UFE A ZFoE AAHH=

A EEE UG AN A} AIENE R ol HAH=S 47
stk AW ARNME TN ARF N1eS Aee] T1E71E
ureg

235 397 ek
o}

m‘h o S

Yol mBHOR FEoA ge AO:%L 15, o2 247
S BEowE wEHA Qo FUdE wdHA o

o

webd, %

A 7%e] N&1Fel BB & JES Jlee] T
st A 3

o
o]
o] Folo we} ML Ve HEo| A3 H & U=
71€7)E BHES AET Aol

T3 Frdo thsis WDM-PON| thdt =4l xF3F 2do] ITU-T
SG159] Q2 %= TF9 Fw ©A A FSANo|AM dA2e] GPON o]3F9
7t dApe] WEE mAse NGA(Next Generation Access)oll gt =25

ZE q_

-

S

2003 129 FE A& GA9] 87418 == F8/d2 100km M
Ade e B9 AT, B TH WS 2E PHIA A,

7FAAE 1GbpsZ 9] W E o T Uth
WDM-PONY #A$E Y WDM-PON ##E A1 A7}t ofd @43}

Aol 94 @] WEel FF we EEs 5T 2 AY A dus
shefatel 71712 ¢ ARY o
shgd, = AYA F7b F43 FAsm g e A% w2z
At AFe7) A9 LAANE AT 99 o4 =29 FAL
NEe 871 98 4L ARG AFelth o 98, [TU 5 =A
EE7 S0 A4 2 AZGANN Agen de 74 5o oe 24
1 B APWe PAs] 21T o Fol



A4 A715AAH ] WAANAEE T

HT AAgA ] Wt wEt Al el A Aol tigk Fsrt Gyt
5 ) $-uete] AW BAIFe Hzxp S7EE el

AR AR o] ARLANYS E3hste] A

TE ALY ¢ Jde S vEsgu kA,

), 243810 83 SFFAE Yl 2o )54l

AGA7IZE Astoof k= Aol EdE o] X

59 179 "R A | A4z TATEA 7R

WAAA 7 &S Aet=S /A = A

L 5
i
N
o
e
e

2
oL
of
ol
R
N
=
>

r

olo we} M7|FAIdHo tigk WHAEAVIES ATAF LA IAE =
FA718208u 9] kA 2 =g dist 7Is7]E, (ol3t “7I&E7]IE”)
o2 whdsted 2008d 102 169 IAISHATH A A= 71254, BA
FAAN], AEdAnid dis] 199 felv)zke AR 20099 109 179
o]Fo AA B FAHAHE AWFEH AXAS HEGEF AAH whe

AR A= 20083 7]
gk F=H A ZEEA T

A71EAdu o digt AHALe S A9 HFoz Al uwel,
AMQAEL FHIsE HAGNA AR S =
Ao A Edoeza FufAdA oAHdS AA

710] AAE o] Fol #E Aol i o HES

iy

ANEANFAN AN Al Bg ADPEs e 9 AN
FF A1) G AREAA B F 5 AE J1EIE A4
Aol7h YES AZIFALH U AGPES Rkl AFIHEZ FAF

= At

AR vhE S S Vs AR Fog d=dA
G

LSIE 2 MI|SALH| J|s7| =0 2kt o+

2 gAsa glom, Agane 4% B T4, ARudan e
W F Aol B4 PN 52 TAHCR ANFORA A
5 42 B33 osm AN hAS

A2d A Fauld

AZNFAA S R AGFHEI A DI NENEA 9% ANF
A AAGA HAL g8 WAAA qFE AP B AT PR
AN or, dnFoz AgHE o AN (B, ANEE 5)
A= H8T 5+ Aok EF /1E712 A% AQNAL FAFHE FANIA,
EHE 22 - AZGA, WAANE/H 2L AF2AL FRR FlA AE
N AL FAsed A8 5 Aok

v
o
_ti_l‘
mL
vl

o =
2
)
re
ok

L )

»
N
r

fg N
of fo |o o
r B oo o -

>
I =
X
my
9
O
=
lo
N

Ml ol
olN
[o
B
PN oo
ob
2
[}
9
o
S
|
=
oo
)
e
pd

o
g0,
fr ©
-

o oo a@ e

o o
o
olN
o
>
>
o
ok

o
o1&
= |m

& T
N
oo
=
’
>,
()
o
o 12
K
= 8 e
2 X
> o
. n
2
fofs
o,
o
rJ
rJ
)
i
L oo
)
=
=2
ox
fols
o
o

fru
=51
2 4
.
o r
()
Lo
ox
o
ox
ol
rr_\ﬂ_‘
12
53
fqr 7
>,
_Y.L
X
o
paq
fr 4



H4E M7 |SALH|9| LITIASHEY =.

S
= o e

Rl

ZolH, 19] A%+ L I=2 & F Atk ol WA He] 35 WF

o2 I AEe F= FHoH, o AF Az Fd rtEe T
ME o= Ar9 FYA4E FAstA ol st =& 7HAA ok

THTE AEUSel AFUE s E AR & AN AES

Ve AL AuiEiy, “JFIIIEEE ARG A7bEE AR D

=S gt dA SSHEIEY FolMe Fohgrt mobds

S

ARAFo] FEHA
al

fl
dprow

i b
9
N

T o

_, &
24
fu
R
o
ol
e
o

Ak, o8 FFo] Yojupx & t
t Fo4E ARFRe g Y

FRARANG L W BAY FAFASEE QAR APoR BA
gt 727 BE FAFAS 54 FAsks Agelth YAAGAE A
W F AP Lol FHoU wo] wABE ASelE B FHst
MEke S4o] glow, ol H5] s AY An Fol FAAANGL
g

(1) GuAL AR (A7=)

AlA718S B8 FlHEE dubEQ] AN e WA dape [

4]} 2o}

T - NS ot 1B NS, NSHARHIO A7, T BOIS o0 oSt T
;;%ﬁ E? 84 7Z S0 YHYS AE
l < A MBEIS HE9 SLOI PADIST DUY 3 N8 O3
AEU0 IR SJISAIE 2B ST BOIS ofpt ST &1
e ep s -OIE0IES SATHIE ¢l NE0ls 29 BEZ TES MS0I= 2D
- NEHAH) 9% e 2 AN
H7 2 AN <A AE N0 ZH
2 o - 1% EE0| fZ= BEY
<2 MI[EY, JIAT) 2% AT 2 A
l ¥l - NZiHAH| ] St
JHang - 35 SADIA 25 2 150 29 SADIX =1t 73)
l - 2 AE

- SHANT HE M

o3 _ﬁ + Eidiel IS HISIE T5mm

* B LY &Y
ves

Caw | | e |

(28 41] 27BN YAAY A

A@-AE A ARAES AR, A8 3 34eE s F do JAF
ol A AlFo] o]Folx7] Mol Aule Zle Fle s HHSA A
AA 7L o] FoHEAE FAT F AT Hol Al AT FAL
g Wyer AXFn. AxE dvlde A4S A% AA (HEEA, H9
547 S)sk AAl dulo] FAAEHE Flsty] A FPEA B AolES
AR 3 5 AREEe] He AHCAA AN EE FRH. 23] 7H A9

el Hd AFE WSt AFEHEIAME

E=3
AR AR ANE FHsle] FakE WEo] A&EHe B9 Bon,
o] A9 AvEL A&HE AFd wet =31 @4o] wAste YA ol
okl A Al @tk IEC, IEEE % NTToA AAE< A@REFAAME olgt =3}
dodoll the gls fal AP oA A FASNEF AAST Ak
[ 4-1] gd9rd oz HEHe AFRTAA AAse A 55 Ue

23
2



H4% F7|SAAbo| LHRIABYE S0 WESS mE FMIISAME| J|S7|Z0l Bt T

[E 4-1] 258 WA =5 oA T3] 7ttt
IEC 68-3-3 IEEE 344 NTT

@) "= EY (A5x)
» S1 X|7l : 53] » OBE : %] » A= 5213 _ L - N B o
N=ERS » S2 x| : 13 » SSE : 13 » ZE 62 : 23 WRAAI G AFg3le @ FSHATNER LS 7|&7]E HH2A AAG =

= 11z = > S = A

P aET SHAHER (DY 42] FX)S AESAY AA FEt *éﬂﬂf =0
1) S1 xIZ @ 7|7|9] A8 £ Zof 20| o === |7 AT o TSHEHEHS Tt AbEstofof gt o] A A=Y,
X|Zl : X|EOl| HCf FES LA x| 7l _ = =
2) 82 AT : XZEoA| L T 7I= Al A38% 338 2 THAFE Fx Fol B3 7FF, A3x 13P°ﬂ o3 "AF

3) OBE : 11 X[™HolM 7|72 = 7|2} Lo LA of &t=l= X|Z
4) SSE : 1 xlefollo 24 1540l e ok X F2AAIZE, & wetor i, AgEHE qu?/}ﬂ]Ei 71&7% HHE24

AN AL T gE A8Felch B0k WA AL HY Wu7p AR

M BE AAY 7 B2 WANFL 98 olg wA AP & A7 WA W Helo] e glov, Fae Aot AP 9
YAES AN ek FRME ofe 3 wEE & Qe e g o tg TeuadEgd ng AEES B J1E AFE SHadEdo
b Fn 2Hog 2w $YF APPEE 28] A% 2oz o] Az AAE A% 39 F$H2AEYS TVIHE=F gk
7bFestthe A7nt AR7HE] oS wokso 23] Afste AR At
Atk

(2) AFHE7171 AAER (Alex) 20

ANFHAZS afire i Aulol 15 Qrsly] 93 s Ax "
stojof 3lH, o] A% AA AMgsHE FE AAREE A, AW, 44 ém
S8 x}gslodol dth o]lE AJFA] 753 AAe] AR 27Ao] vl ojof o]
NG Aol e Aol wolAs] WRelw, AY 7 S wt A2 10
& el oA e nestel A8E 4 ok os [ e

Age 2 JsAEn FRH FA4 APos s k. 7154 T T TS
o NEANFAA ANGE 5T 5L HHAS Gol® A7) 4]
7t A%, B4, HolHAY 5 dd 7% Fdd BAY g=AE A (2% 42] 2¢H=sEY
& el x4 Ry AP A% o Zadol A, AA
T ANBAAEE 14 D At AR 2AHA E4glo] *ﬂﬂl% H bl Libd, 74%94 ueto] opd o] FwlEel e TERE 9o A
58 & QeAE ARSE Aotk e, T2 FPHL AW F EE HE ASdE A AEUe] Arle TEES A4 4K Fuz 18
AF T2 JEE 27 &0 ®ISS pEse wHoz muo] sk AlgstAY ArlE —TLE%FJr A2 AP & Ao dake] Fgole gl
FAW AP FelE WER FFH J50] fAHEAE A AN SEHSANERS A AHEE, £ Beele dA=
7] 98 =HANE Hxstojol sk EAHo = An zH9 27 Anpzt Bte AEe FxEC il FFo] HERE FSHIAERS HE
A E(Self-Test)y 715 QF-2] [JEH€s SAHHUE ol&3dtd RUEH FAS W FERE AP $H2HELS Y e AFS B3 7o



H4E M7 |SAHH|o| LIZIAMAY S3 LSIE 2 MI|SALH| J|s7| =0 2kt o+

o A PFHas S MEE 2RANE QB EHS FE3I %@3}71 s8] QAEet
FYE 1 Hz ~ 50 Hz] 315 WIS Zrolof 3ju, 9l 5 an/s’
1) AEAu 2 =4 (A8%, A9Ix) o3tz AAs Ak
A7 5 YANEE AN E NEHo R gey gL Huz "
.y @ A@ogdEe] AT X =4 2 Wy (A10%)
D AE AS A7 EAAN ] AU S Bsty] e A e T Az
- AN ASe] AR EE, NEAEA A we) A7 AT Aok A AT THAE el AAle A ssckshs
Ase Y APl Aeke A Aol T M Any A9 sAw wasw 4K % LEAC
S ABWE AA MR FueE 44" F34 W9 (1 Hz ~ 35 Hz)olA o]ofof fﬂ":}_*t— Zolty. Z2ke] Aert AR 21 2 Ho=E 7&7‘43_{— 7
F257] 98 1 Hy ~ 50 Hz o Faha WAT Zobo} B I T AR A A A A S wass e
_ARe 3ol W (X, Y, 902 A6 Aol UErtes Ay e AT TR Eeer B o e
o 3 B0 5 = - glojol g, 7 Fo] $AUL AE %—‘1‘2] /S‘Z]QT: v F ¥E7§}H]7} o3 7Y /\}%‘ﬂf:é‘"roﬂht 715
s Aololol slue 7 Hua TSl 05 olatE 2AY 4E A S S A AN pshn drAE wed s
et o] 05 olotel 18 mator o £% 5 Ak E@ Sl BRe] g AF) AAHE Al A
SRATETH M= WOrF ¥ A7t obd RES AL £ Aok RS AESE Aol A4 A
@ AlEH g S fAbe ARG JhAm BAA ddanle AR RAFHC FASES
- AE el e d7)EAldN FAstdokely, REe PR FrE AABL =2 Ge2 TAstodol s}
© HH59A ARugan e gubdog uigtol Wy o nAHE 497 Bor,
- A AAEAEEIY 4 S (x, y, 2) RAYS SA-sks Aol A 93 S st o r uAsE ASde g wydoel 2 13
o] FherRs} JerRo] RAse] Wte = S WEH mAMHo R ALgSte]l Ao F ATl Aulr} AR
- LVDT(Linear Variable Differential Transformer)t} #o]A A&7 FEFES A L= AR AASFAor s T, TS FHE TS Y
A% So] o] gHrh ol AMdlel o o] AT 5 de Aol A FTL AR
@ 715N S 9F =34 Ho| W g Ax|ste] Al@ste]or g}
- WA Fo A71BAAE7E F4E9 B34S S5 JEAS olFx T 497t 7hedt ABdle 7 FHetel =3 (Worst Case)S
solslr] 98 AFudnl ol9g A== Ay st AdAsta A4E el dE"E WY T 7P FHote =dde
- Agadnle sl me den, duder ANEE AT 2% AMSHE B oR Azs SR UG
Aol =ER, 1598 2 2YR, 2HEH B47] So| ALgHTh
5 A =473 2 N eHaTEY
S tEE 2ARNE AFUY Add Axste] A AFdsl Aol
e ARl e SHA Aule] HEs A6 LA A WAANE S e ABdel 71E71EAM AN FeRasded gt
A Wl AEel des sl se e Au7t ANEE AY A% AY 29 FIUAAELL Tk ALg

~
i



H4E M7 |SAHH|o| LIZIAMAY S3 LSIE 2 MI|SALH| J|s7| =0 2kt o+

=% sta Utk ol FEHAHAEL L VET|EdA AAGE 8T8 . oizenE o

graEdo] B, ol /wos 44 ABNE WE) A AW I

REolaT o2 WEelW Asel g8 AFHE VB A v, BES I A S —

VFHY Aol A FAsA WEUS SHolAW HA BS R msazess

Fulel wA% A5 Aol we QA $Holt WEL A¥B A} A K\ s s

o g2A vehdh meld Ade] ¢eE Folt HA AFU Yol / 2

NEANFAA ANG 2FERAAED] AFAAE sk AAE 7 ’ \

Aok ek of W A4 AFU $HYel sl YEts 2A=ge AP /

ggadEdolgn b, 1 zde dgd ANSE AL BEa ol

4% A9ARe A4 + 3 el 43 AR e e e

o mtoe Aieioatel e oo oo ate ot WOz teel A9AY FEHOR RS RRSET 2e e shAm
e e T e e (79 439 @), AAAA AW Aol FFol A % Pl [EEE
el aiTeE e M s STD 344014 AASHE 240 w2t a7EHAAEY o2 He A&

583},

9 FuE919) 1 Hz ~ 35 Hz W9olA 2H Fado e
AR TR = AN 2 Fopel 0 35 Hzol A Ae555714
HIl S HAAEARG 8 & Por: - AP SHAHE(TRS)0] &S HAHEY(RRS) B} 10 % o=

2o H—"1—H
S et A, 29 440l mewsh 2ol AEE gol W

b GehbE F35 (1)8 2H0E 1/6 SEn w@olz 4ol RRS

ARERAAER(TRS S &5 kol A%/ AEERT 24 vpehbs ool S e AR, 173 Suhs AHo] RRS B 10 %
SHRTAT Al 8T SHAASIRRS) 7HEmalel 50 wE 2AA 2 g 2= AedE TR AR Aoz BT & At
ol @i ol FAL TRV RRomT @ gHas HEE £doin, ol AE ANHoE F& Fohe BN AEE o) A et
o) ABHE WG ATAE AEAZAN ANE A un B3I Agel Tl 98 el AA e Aol
F emz ARshe ol

ST TRS7 Alo] kel Fol Told 4 sl AL preel, 50 %F
238 A9HE A9 Ant BAEAS BE BESE At A7
Y Aoz WY 4+ ATS FACH, T BARAL VIR Fako]
Bgdes Ase A Y B AEEdA AN Ang
Fatel erd ¢ AE Ao BUH ANFIES SAG



H4E M7 |SAHH|o| LIZIAMAY S3

—octave
6

SYad AP SGEAED S S g0

- ohe] =AW Lo EIET TRSFOIA AN B, Azte] TAEE
13h8 o) "ol Ao 57 olakel ASlE FF Ao HE
& % Atk

o 1 Hzoll A 35 Hz7t Ao F34
- HAA FHFIE7E 5 Hz o] dolA Yetves Ao o] el
TRS7} RRS 2t} ZA Yehvs S 583t
- HA FRFIE7E 5 Hz vwke] Fob5 f9loA Yehude Atole
TRS7} RRSS] 70 % ©]’3<] WA & &3t

g Ay zA

1) 7 (A12%)
WXAFA A JEsHE T3 Arle I5E Ariste el tial IEEE

B4 A E ZEHoE AYS FeZ BE Yo vl S ANAFL
ANHES Sn Atk AAT ARANE 157 2% 2 3% AEANEL
BE Hgdn wel 1304 2502 3% AWS wAE 2 FALA
e FAHE PP 9FS AFHA DAFES Fu Aok £ oIP
Ade saAste 49 [E 4209 o] ARHoz H8aT Aot

AE =
o 23 ZS0| 2oz HEtsoR LiEfils 22
getyoz o Yoot AF0| SFS s o dX=s Y|
B HEoRol ASoR0 HYE F2 o Yozl S0 CHE Hudd
1= SE dEte FX o= F?
o EIAESE Hu7t XDE 3% ZZjol Cfs) SN Sy2 UEE &9
HH|7t BE Zofl ti3f oF X2 cross couplinge = H?
- OHE HEy0| F0iF F=2
o FE3H & 2 WEoRo| FS0| LI F W SgHe &9
2= = , - _
o FAl ¥ 3 5 Lo Cist AMEHS F#310{0F &

wetA S Zler]E AR AeE WA AHeee A=
NNFEol A A e LFSHAHERN FGslolor sy, 7 FHE Z
= ARgE Al 7bste] 37 WEFe & A% AES SA vte)
sk T3 35 SA 7hxlo] ofd 2Folu 15 HFUE &3t A
g Aol Ao FxHQ BEAS nEste] 74 & BEke Mo
Wgozo WAE NFIY 58 EAT & e WHE 58 3%

A7 ZRs Jeh=E stofol gt
Mk

FAAZEE [2™ 4-5]90MAYE HE22 AUrtEsgke] 25 %S 9 AlE

BE mpxgto g 25 % AHS de AY7HA AEAE A)7to] 15% ©]

HE8 sjojopat.

19}o] F3l4= W9E 1 HzolA 35 Hz WYl vehol a1, A

> e S oy

off L o K1 oo N

el
o1

gl



H4E M7 |SAHH|o| LIZIAMAY S3

Peak

1=
rir
>t

25

m’ﬁf\ I\I\ |.hl
\ |

é 0 Az

S 1) AL

-50% |\‘ .’l',l\ l

S 2ot BE A2

[1% 4-5] 7HA9 8o =7
3 ATAEE AGAulel] Jhshe 2Ed 29 AHAA By HE

Ao, Yukx o 2 w|F Telcordia 7|FolAde & 152 AEE A A
low, 4 NIT 7|E2 3022 frAsta itk <o dxddule] AFed
A 202 ol FHsES stal glov, AEVHEY i FAGHE 1
&t Telcordia®] Aol we} 152 o) Aldste= A8

A

2
(€3]
R
0«9.-':
Lo
x

dHle Rl #on, FEAJA Jds/de F3 st=do] WA

o] WIMsHA AR, 7|E7]E AFAFAAY A2 HE Hue

A 2
GAHL] HEE T olFod F =T dgon T SfAgAe] A&
g 3 Ve A o= ALAR did 2AE F 8IS
A7) A} Fhok

AA, AN AFAZe) A9 FATAHAANAST) = WA 555
HE=s st 9o VlerlEdA Hesta slod, YUFA e
71Ee AZe A7IFAANE Adste Afde WilTxe] AS5ES
AASES 77t obd AxE A Jer ofd g Jjie] 28

Ol
o
=

~
W

3 AQd)Ao] g
WA A AL B
Wbl A= Aol o

Al
>
>,
=2
i
B
i
rir
=
N
ol
12
i
=
o
)
A
il
=2
offil =2

AR AL g o % z5
& ASEl nAshe dAe] A olFolAol Ik wWEA JeTES
TAE ARlge Yol MAHAY 4A Wyel MAHs Aeole HEE
A AEE FAet=S sha ok shA|R o] FEol flojM AHle
e s FEG 5 e Wl WA Ade i & 5 =S
AE71ES #d AR Arhske dke B3 Aue FxES 2
st AP E = Ade Wk vhdstaA I

°of gldl= @A} 71EvIFANA AAHA 27 dHeolEwE agsta 3l
T 15 % 25 APAETNE 18T AT AFE BAHA g
Ay Zo AAH= Aulel] g Ay 223, dAZAE o8t
A oldl i AFAHQ 7erIFE vtdstus I



A53 IPTV U9 538 FAHS

HT A MAAHSZ VDSL, FITH 5 Fd9 x34 AU 7e9 F5%
gk A7 NGN, BN 5 #d9 B39 F54o=2 3] VoIP, IPTV &
AEUNE o] &3 hofst Mul2=Eo] TP glor, Fx MZL Fe <

=

2 al
FFARIEE0] P ZoF JEI vt A IS
= = =z

dEjnte] Zelx @ kulgE MU AE A FEE IPTV A¥2E HZ 4
AT A& u| 27t A E 20099 128 A ¢ 1509 7RIS x5
sta ok

IPTV# Internet Protocol Television®] A2 uwlafolA XS0 2 AME-3
7] AlFEtgem, fyddE ADSL TV Z28]1 IdE-LS Broadband 0]
e o]z Atz th IPTVE @AY AAFTV =E Ao ETVes
2] JAEY HE o] &3ty wWFel e AMuls AFo] JhssiH, o
Bl FEF vYL S bt Ade] wEAnEnr ol Al s,
234 A8, o554l ¥~ 53 AFE TPS(Triple Play Service) %
QPS(Quarterple Play Service) A]H]Z T

2 AoMe 2i& A 2 Fdg FEES IO RE e f4
HES] IPTV AjH]2e} HT AjH] Al
IPTV AElzo] tigh =e] 7snd 48, 253
gt

AE S F18%

2 IPTV AMuEl2E 20089 9¥€ KT, SKEEZE=W=((F)slhuzdd ),
LGulo]F 370 AMdA AA o] exgozn EAHQ AMul2~7F JfA = AT
KTE 37] AFGAF 5 718 w4 20089 119 179 2AIZF B 2 do] ¥3
H AE IPTV AHIAE 7AstgeH, 2008 129 12¢ SKEZ=wiz=o
LGulo]Fo] B4 MHPALE Tl MuIZ=E NAIFOZH 37AE 25
AAZ HE Ade] XFHE AL IPTV ARIAS AFaA ok 20083
MAE A== 20099 129 dA <F 1509 o] 7IiAE grsta Qo

23 WEE AL} A BARE HEFAEFTY HEAFARJ] IPTVY
Aul s G448 F ARG IPTVES] A=Al JYS s 'IPTV 7s/nE -
xF3 TRAYS vhdEste] AWS - AAAH IPTVZISAE - 2735
FREIAem olF VWre g AA HiuFFEo IPTVAHIEE ATd + Us

< FE5T ool
H FFAEe IPTV Aulze 84 7ex xFsrt vesk 49,
IPTV Al &322 942 ARE Id IPTV AgEdos AZA71A X
g 27 A7) W&ol IPTV A3k Z432e XYr|&n 2dE 2y
o] & dtVlEd HFFH dEo], vgdgriEe s ddrsmd 2
735 Fall AAY IPTV 2o S 532 FA2Q AgS AAs
Atk 5 A= IPTV &3 dot 71, AT IPTV A= 7%
M = IPTV 7l - 253 7I8F 43 5 37 Bofz FESY 9719
71/ HAS o] FFES AAE DSt 20099 ~ 2012974A] 3
g ootk o]& T3 FAATGALE, 2Y - dEAA] H F A4 7=
g FAoA ae i‘ﬁﬂ Az AH7E oAdEH, A IPTV v
Zle/hts F3 A & %‘ 47] 9 A Al ZFES AEst,
7171@4 AT - B FlTIEY SARES
AAANG &S 3 5 A 7INke] vtAad
T, AEA ALE = vy A ZAY
oF Fu) AbdA ] AMule A4S E % AU EFESF d HAEVMES
FZog AYPHD Aok A I EF ALS Y TTA Aste] A%

F,

Lﬁomﬁém

EA714993)(TC2)9 IPTV Project Group$l PG2192 AA3stdth. IPTV
ZRAE OFL KT, st dF, LGHlolE 5 244, 48, LGH
A & AxzAASH ETRI & A749 A AE7FHEE oF 30704 6017 9]
AE7bee]l Fostal flon, sy & /g 284 Ax 3 AR Je
3 OETE RS fE Z2AE aFd 72 2 AYEe AFRHPG2191),
FA17] AFEHPG2192), Eukd  IPTV  AFNHPG2193), =P AFa
(PG2194), F2 AFHHPG2195) 0.2 5702 AFEWH(Working Group)S T4
sto] gsta o

IPTV Z2AE IZFME 2008374 IPTV MBl2 @A} 1.0, IPTV
nEdel T F 4719 IWEE AF 17 (Mobile IPTV &AM} 9]



ok

H5& IPTV Uil BEFESE F=Fs

0

NeR 1M ZAe APsgnt 20093 = IPTV &AM 2 AF 154
o ARoZ 2387 98t TTAS 370 IPTV

2 Jdstn Sy EEeE 2
AT BEHY EES FAL AT FHL DLOA Fu) EEoe
Azg ABHL BA H9)

1. ITU(= A A 71842 a9 )

Group on IPTV)7} FAEWHA] EAH o2 AZEHIY FG IPTVE =224
IPTVE S 2574 A4S S3XE 7|E9 ITU Aoy & EF3
ZIFEdA olm &Y FA IPTV #H BF AT AHES Ei}-i%ﬁ}
i, FrhRer Hed 4o Wi A7E Fg= A
2006 795 2007'd 1297bA] 5atE| 9] 3]olE FWste] 20719 E% é&«l
PSSR F 5 HFE 29 HF dud AdS A& B 4 |
Z2kE EujstaArh

Zb Arbel]l wulE EEEcbe] A]lE meAos stk 2008 14
IPTV-GSI(Global Standard Initiative)7} /4% o] Z A9 Al (Question)<]
gtEA S0 TEAEe T ZEY A e & F =S FEn
IPTV-GSI 3|¢]= 2008 1¥€%E 1297h4 ¥ 539 3o& 7Hxlen
T 3oE T3 979 BF 22 AFe=E AHYEFHIUG

ITU-Tel A 9] IPTV %238 212 2006 6€0l| SGI3 4kt FG IPTV(Focus
H p .

rulo
m
il
15

l..
o

o)

’
—Ll
puy
0]

r”l

20093 F-E ITUS A3 717 AFA AIREHEA A 57]odA4 G5
QG IPTV-GSIS] A&HQl &go] Fasitke oo wet 3o A
(Convener)i JE NTTY 7}ebne]lE dsta 1493 F74 3712 A
st F 3zke 9 o7t WA 2009 3o E T3 IPTV 7|&E9d,
Y7k mEdol 59 HEFo] gEHJOH VT ©E, Eutd 9 g

et #y T ®FEI Aol ALKHez JAPd Holnt.

LSIE 2 MI|SALH| J|s7| =0 2kt o+

[ 5-1] ITU-TY] IPTV %= A&

HESG | AIHS ITU-T 21H MY
4.700 IPTV service requlremen_ts .and_ framework for secondary 2007. 12
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J.701 Broadcast-centric IPTV terminal middleware 2008. 10
Enablement of current terminal devices for the support of
SG9 J.702 IPTV services 2008. 10
J.703 IPTV client control interface definition Draft
Functional requirements of the service provider interface
J.704 for television primary and secondary distribution and Draft
associated interactive services
Y.1901 Requirements for the support of IPTV services 2009. 1
sG13 Y.1910 IPTV architecture 2008. 9
Y.Sup5 ITU-T Y.1900 series - Supplement on IPTV service use 2008. 5
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H.701 Content delivery error recovery for IPTV services 2009. 3
H.720 Overview of IPTV terminal devices and end systems 2008. 10
H.721 IPTV terminal devices:Basic model 2009. 3
H.740 Application Event Handling for IPTV services Draft
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ITU-T IPTV-GSI

- SG9 : Television and sound transmission and integrated broadband cable networks
- SG11 : Signalling requirements, protocols and test specifications

- SG12 : Performance, QoS and QoE

- SG13 : Future networks including mobile and NGN

- SG16 : Multimedia coding, systems and applications

- SG17 : Security
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Telecommunications and Internet Converged Services and
Protocols for Advanced Networking(TISPAN);Services and 2009. 5
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Telecommunications and Internet Converged Services and
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Admission Control:DIAMETER protocol for domains 2008. 3
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v2.5.0
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