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SUMMARY

Nowadays the interest of many peoples has highlighted the emergence
of convergence services which are converging communication and
broadcasting service, such as IPTV. In compliance with emerging new
services, we should appropriately make the technical basement which is
being made or revised the technical criteria. In this paper we have made
the draft technical criteria of VDSLZ service with 100Mbps transfer rate
and the draft revision of Premise communication facilities for FTTH.

Also we experienced several times the horrible natural disasters such as
tsunami, typhoon, flooding, earthquake, so that we have recognizing the
necessity and importance of protecting the telecommunication equipment.
For making a technical «criteria, Radio Research Laboratory has
researching the example of overseas country in relation to earthquake and
reviewed to make the method appropriately.

Because of unlawfulness actions using the security problem of mobile
communication services, user damages are continually increasing. So we
revised technical criteria for the security of communication network
related to the authentication of sending and reception at mobile phone.

We have been developing the method for improving the balance
criterion and for the introduction of urban shielding factor by the result
of the board of audit and inspection. And we will also make the driving
method of improving the technical criteria for electrical power induction.

We made the technical criteria for ensuring inter—-operability and signal
linkage between communication carriers or users, which is entitled the
technical criteria related to class and scope of communication protocol for
opening the public by carriers.

The results of this report are going to use for revitalization of
convergence service both communication and broadcasting and applying to

security and reliance methods of telecommunication service
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1) VDSL2 %#e 54

o ITU-T G.993.2 E+3F $4(2006.2.)

- TR o] FEA1(FDD), DMTH Z2(VDSL, ADSL, ADSL2¢} .3})
o VDSL20I A= 87He] ZRatd& A ate] dej o ALg7te

- 85MHz w19 Z: 50Mbps, 2.7km (47] Z&3}9)

- 12MHz 99 %: 68Mbps, 1.2km (271 Z=Z34)

- 17MHz w19 Z: 100Mbps, 1.2km (17} Z&23})

- 30MHz ™4 Z: 200Mbps, 0.3km (17} Z=2 7<)

(+) &7 9§92 12MHz &4 67) Z23UdS 14

o VDSL2¢] 54

VDSL2+%= VDSL(G993.1)¢] 7hegd wdeo= 7|E Feide AREste] &
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multi-tone (DMT) W®WEZHA9S AGES i glom  (G993.2+
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Fom USO bandE A8 49, 04 mm Aol E=E 25Km7HA] AEo] 7s
E5 stalth

CPE

Broadband
network

Fl
WTU-O VTR -\(- H Hame
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I | |a | I
: ; : 1 | Customer
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<F#2-3> VDSL2 A& =3t (m7hd= deste] 48

Frequency Parameter value for profile
plan Parameter Ra 8b 8¢ 8d 12a 12b 17a 30a
All Laximy ?g‘%rﬁgﬁre%?ﬁ?t 175 |+205  |[+115  |+145  |+145  |+145  |+145  |+145
power
nimum aggre; ate. or or or or or or or
o R e e e e e e B (M
All %%asﬁé%lfﬁn aggnegate s 1145 +145 +145 +145 +145 +145 +145
power
Ml 1mum a Te; te or. or or or.
A A e W S (M e (M e (M
All b carrier spacing 43125 (43125 [43125  |43125  |43125  |43125 43125 8625
z)
All ggggo%rgf&%s&eam Required |Required |Required |Required |Required Tf\ilgctluired Tﬁlg(guired Tf\ggct;uired
m bi-directional |= = = N
All @}Bﬁgﬁ rate CaDaniity [Mpivss  (Rbivs  [Nbivs  [bivs  (fbivs  [foivs  |MPivs  [fBivs
All %Fafgfeg e ay 65536 65536 63536 |65536  |65536  |6536 |osso4  [131072
Al |Ylaimyg interleaving |on4g 2048 2048 2048 2048 2048 3072 4096
All arameter (1/5)ma 24 24 24 24 24 24 48 28
Al |Rarameter (1/S)max 12 12 12 12 24 24 24 28
Index of highest
go[gted downstream
aE caring 1971 1971 1971 1971 1971 1971 N/A N/A
cartie (85) (85) (85) (85) (85) (85)
nnex , f %’emnggwg))
X
gﬁ} IndeX f hi, %%
stream
T 1205 1205 1205 1205 2782 2782
o 5.2) (5.2) G2 |62 (12) (12) NA  |NA
f 9pmM>
Isrﬁde)(() ef h%l%wnstream
Hpported < 1634 1634 1634 1634 1634 1634 - o
% %Fer band (7.05)  |(7.05)  |(7.05)  [(7.05)  |(7.05)  |(7.05)
uenc 1
< B orma%,lvg))
i
Indexr?e Lﬁjs ream
B—carr 2047 2047 1182 2047 2782 2782 N/A N/A
f ijJ (8.832) [(8.832) |(5.1) (8.832) [(12) (12)
uenc%f TB
nformative))
nglde)(()réf h&%wnstream
e 1971 1971 1971 1971 1971 1971 4095 2098
éjer "band (85) (85) (85) (85) (85) (85) (17.664) |(18.1)
Ueﬂc%vlél))
Annex C nlonnd
Ind
slippor meﬁi 1205 1205 1205 1206 |27g2 |2mee |omse |34vs
He Tedue §’§? m%ﬁ?ﬁil (5.2) (5.2) (5.2) (5.2) (12) (12) (12) (30)

ormatlve
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3) G.993.2 Annex 2 =7} PSD(Power Spectral Density) ¥

7hH ml=- (G.993.2 Annex A)

<¥#2-4> w= PSD w}2=A

VTU-R VTU-O
Frequency Limit PSD Mask level | Frequency | .. p
(kHz) (dBmy/Hz) (kHz) (dBm/Hz)
0 975 0 46,5
4 975 15 465
4 925 3 PSD1
25.875 PSD1 for PSDI
fou PSD1 fint PSDint
f int PSD _int 686 -100
686 -100 1104 -100
1104 -100 3750-175 -100
3750-175 -100 3750 -80
3750 80 3750 53+3.5
3750 -53+3.5 5200 -53+35
5200 53+3.5 5200 -80
5200 -80 5200+175 -100
5200+175 -100 8500-175 -100
8500-175 100 8500 -80
8500 -80 8500 -54+3.5
S S35 12000 54435
- + .
12000 80 12000 80
12000+175 -100 12000+175 -100
30000 100 30000 100
) dXE (G.993.2 Annex C)
| U S 0
0 2 5

<1¥ 2-3> 4 VDSL2 Fub oo
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<32-5> ¢+t PSD w2AA(VTU-R)

Band Frequency band li m%?fgrflnkllpgd’ SrEask) ‘ Maximum. I(})T/err
attribute f[MHz] [dBm/Hz] in v%ir11 dlg/[vlv{? dﬂ%}crldng
0 <f<012 120 e
012 < f < 0225 T
0225 < f < 3575 100 e
3575 < f < 375 80+(20/0175) * (f3.75) | e
USs1 375 < f <52 -60+3.5 (= -56.5) | @ -
52< f < 5375 -80-(20/0.175) x (f-5.2) | =~ —m-mmeeme-
5375 < f < 8325 -100 -52
8325 < f < 85 80+(20/0175 ) * (85)] e
Us2 85 < f< 12 -60+3.5 (= -56.5) | @ e
12 < f < 12175 -80-(20/0.175) x (f-12) | -
12175 < f < 17.925 -100 -52
17925 < f < 181 80+(20/0175) x (F181) | -
US3  [181 < f< 30 60435 (= -565) | oo
30 < f < 30.175 -80-(30/0.175) x (f-30) | =~ ---mm--me-
30.175 < f a0 |

<32-6> ¥+t PSD wt2~=A(VTU-0)

Band Frequency band |Maximum PSD limitation Ma)?i?nlil’mmti I(l)wer
attribute fIMHZz] (PSD mask) [dBm/Hz] | in vzxizirll dlc\)/lle;lﬁ d%]irging
0< f< 012 12000 e
012 < f < 0.225 0y 1 1 e ———
0225 < f <0465 [-100 | e
0465 < f < 0.640 [-60+(40/0.175) < (f-0.64) | = -—-----m-
DS1 0.640 < f < 3.75 -60+3.5 (= -56.5) | e
375 < f < 3925 [-80-(20/0.175) x (f-3.75) | = -----mmem-
3.925 < f < 5.025 -100 -50
5025 < f < 52 -80+(20/0.175 ) x (£-5.2) | = —-meemeee-
DS2 52 < f<85 -60+3.5 (= -56.5) | @ e
85 < f < 8.675 -80-(20/0.175) x (£-8.5) | = --mmee-
8.675 < f < 11.825 [-100 -52
11825 < f < 12 -80+(20/0.175 ) x (f12) | = —--me-mee-
DS3 12 < f< 181 -60+3.5 (= -56.5) | -
181 < f < 18275 [|-80-(20/0.175) x (f-18.1) | = -—----mm-
18.275 < f < 30 -100 -52
30 < f g 1 O K ————
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<¥E 2-7> ITU-T G.993.2 VDSL2 F 34 3
FoUHE/HESHE IS Uuso DSH1 US1 | OS2 | US2 | DS3|US3
e 22 = IS | for| fon fr | fo | fa | fa fs bl

138 ~ .
276 |, o0 sSDOtA3
POTS | 25 | (974X | 2 3750/5200| 8500 | 12000 =
= & T1.4249)
AX| < PSD) M2 Z=2
(=00 138 ~
ADM 276 |, o0
(RCIXI| 3 | (974X | - |8750(5200] 8500 | 12000
g2C) e
PSD)
25| 138 |138(3000|5100|7050 | 12000 * 6IHXI
Ey=lgel
vDsL2 997 ot
(G.993.2) 25| 276 | 276 [3000(5100|7050| 12000 PO
—_ o5| 138 | 138 [3750(5200|8500| 12000
(22) :
o5| 276 | 276 |3750(5200(8500 | 12000 fjf)”
%8 e @
o | 276 | 276 |3750(5200| 8500/ 12000 oSO
138 |3750/5200| 8500 | 12000
A
(@) 25 |3750(5200/8500 | 12000 |18100{30000
« DS1: Ex
2 Cab&
e o
VDSL B?;: PSD
(G.992.1,| P 25| 138 | 138 [3750(5200|8500| 12000 .
T1.424) | A » DS1~US3:
(998) M1(elLt
ch) & M2
PSD
12 S =
o2 =] 7] ATIS(Alliance for Telecommunications Industry

Solutions)®] 9¥3% NIPP(Network Interface,
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FFoHS vldAZFo|Y B9 ANSI ZFo® ¥4 ERIEAE Zdth

12MHZ o’¢ tigdel disiA= 7 sS &3 dEFoIH 22l et

& Aejolth. 12MHz o4 ol el n

Q993.2¢] Z=3tdS Oz wE AAA AAAH F34 band plans A

He AR E A wo]Fow o|d Ik KLl 3k meto] g ar),

2000 =0 ¥l 71314 % band plandl tha] Aoket Y EAA = HxA S
o

band plans THIE T A= AASkaL Ao

YOSL2 - 30MHz Band Plan Legend
WDSL2 6 Band
8 kHz Tone Ot
Option 1
Option 2
T T 11 22 3735 5.2 g5 12 2 S0 MHz
Tt Wary from 4 KHz (wefo POT S to 25 KHz (e POTE)
Ty% wary from 135 KHz to 276 KHz (for further stucky)
fz :for further study
=Z =1L~ 9
<a¥ 2-4> ITU-T G.993.2¢] T3} i
WDOZSLZ — 30 MHz Alternative Band Plans Legend
VDSL2 7 Band ?
8 kHz Tone Ao
Option 1 -?-\
Cption 2 .
fu’ f 1.1 2.2 3.75 5.2 2.5 1z iz T 50 hilHz

VYDSL2Z 8 Band
8 kHz Tane

M Ot
Option 1 _!
Cption 2 .

-

1o " 1.1 2.z 2.75 5.2 2.5 1z

571wy from 4 KHz (ufo POTSIto 25 KHz (w POTS)
£, Wiy from 138 KHz to 276 KHz (for further study )
o1 1, (for further study

<18 2-5> ATIS #HAEZ<Q VDSL2 F3+ g9

EE
syt s @A TT 18] TC20] BEE AA A=l 9

o} BAHY BEH FFE FUsA 2o vl

o=
N,
i)
fo
o
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4. VDSL2 71€71€ A< ANd 2%

VDSL2 54 % B uAp2e 2493 5¢ 4% 9L 59 43
Fgat7] 9ol 145 A

o A& 3
- VDSL2 o] AgaAedds FA35 49
J

- VDSL2¢} A8 HEA LAN AlH] 2] 733k A1

o Agd T4
- A8 VDSL2 AH[(CO)OlA 78] ®7EA ] M=E A9 fAFRH 78
CATSH 7olE A=2E AYE WA 7|1 AHXA
% AlF| ZMA|ST} LUH0|S HEHZ Hol2g M
- Azl gkrto] AF-EAn] VDSLAH 9} 2els 27t 9 XA
- ZutEH|Eo AQ]-§ VDSL24H]oF 7FA; mels 2
- Abg-E&Anlel] AW HFHE A, e 7 AFYH A4
- VDSL2 A B2 AF AolEH AF3ste] LAN Av]~ A4
- VDSL2 A8]2 A& Aol &7 Q1] AgH FAIAH 2~ A4

coO YDSL2 L

FPC

Smartbits =Ts

:

<79 2-6> VDSL2 A8 4%
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<¥ 2-8> VDSL2 #AH] Az =4 A3}

H2|: Mops
Dl 50N 100MZ(16MHz) 100MZ(30MHz) -2 = -
7zl 0>2H | =0 | c0>2H | =HE-0 | co>2y | 2H->00
2n 60.22| mulolat | 100(92.82) 60.22 100 100[US3 chot AbS
300m 100 60.22 100 47.86|US1/US2 the ALS
600 98.72 3.4
900 71.19 22.35
224 65.37 12,51
PL&O;{@ 65.37 12,51
271 80 36.44
725 LA(“# , 57;;'@ 78.14 37.09
PL(C5O;~)@ 79.25 3.44
72 100 57.14
425m LA(“# , 57;;'& 100 56.57
PL?SOS@ 100 56/55.36
271 100 50.3
5250 LA(“# 257;;@ 100/99.4 51.06
PL&OS@ 97.11 50.3
224 98.25 45.28
575 LA(N1 257;;@ 94.38 45.18
PL&O;_;'AJ 91.8 45.28
224 100 100
125m LA<N1 , 57#1 100 100
PLfSO;j@ 100 100
FH 100 100
225 LA(“# , 57;;'@ 100 100
PL&O;_)@ 100 100
£2Hd =]FSEN 91.3|US3 CHYY ALE
250n N 25’;;44 PN 91A3|uss chet Abg
"L&Oﬁ o AIA| 91.3|U33 PN
271 0JALA| 48.28US1/US2 the ALE
275m LA(“# 25’;;1 olAA olAlA|
oSl olaAl | ol

—
*
-

30MHz cHed EH|oflAM uploadAl 18MHz OlSk= US1/US2 CHSE, 18MHz OlAF2 US3 CHSY ALZ,
7Helof| w2} Upload CHY S MEiMo=z ME: A™HE| o|MoA= UST/US2 CHAETES ALS

_28_




throughput 2]

g 7Age] wE

+ VDSL¥+= &

- VDSL2

VDSL2 A%< = W3t

s

| <]

B

- VDSL2

2=
S

12 VDSL2 3

2AIA S

A7F AR T BhAl

&

- VDSL2 A H] 2o 9]

o] 50Mbps <] ]

A GEe v

ek

A}

A ubebg

S

Sl

Hlo] A9 275m o] Az el A

NS g

LAN¢| ¢

ol
=

255 Holmy PLC
- 30MHz #

&3 Fukgrel US1/US2

-
) .

HAl =™ o]

S

LAN®] <] 7H4d¢le] VDSLe| 5ol =LA

Z PLC ¥

- AwrA o

o =
- T

vt VDSL# 2

S

JFe F7t HES Be

3

Fol el 9

- opv

e
B

W

—

)

ol
;OO
jgase]

oF
NR

- VDSL2 #7]

: 30MHz

o

: -50dBm/Hz

: 17.07dBm

T

e

o
No
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5. VDSL2 77+ F8UE& 4
7}, VDSL2 71477 AARA aE AL
71%& VDSL 7]|%7&3 e 534S $x87] 9ot Fa4 go

Al L

& VDSL 7l&7]e] g 4 .
A %lﬂoﬂﬁ A& 7Hs 3 VDSL2 Al 45 &
°F +

Ade golatool Fh I FA Fasr gL ,
LANFJr«] G Ee e AN AAESE] B BAAH| A9 AT
FAYS LR sojo} F). g FAEES FEe e A4

Y. 3 band plan®] 24

HA A

KT+ ITU-T G.993.2 %F9 30a Profile 28-S E3F oFur3F 100Mbps+
Ar) 2~ aEskal o FAR 2 BBxe]l AXEH 7]E =FA
At AHl A =85 93 ADSL HiAl7]« 2 VDSL2 & 4
17a, 12a, 8b & A% =93 7Fe3k 725 st Aok AL A
HA2E o] &3 FudE 100Mbpsw AH| 2~ AFS 93 =
= HA A Adom AL HHK gu ot 20061 dpukr]olE vhed
Aow diaEr= 7e7|sd EFA7I7IE 3 Hatsl

stE= $A-o 2 100/50M7 VDSL A H| A 10% FAZFoIH, 7=
HH FolE Elste] 100/100Mu MM 2 =81 ootk ARgegel =
23L& 12a (+145 / +145) | 12b (+145 / +145)17a (+145 / +145) |, 30a
(+145 / +145) o2 AE7 2ol wet 12MHz v vk Fi4 & AFES
A%, 17a => 12a —> 8a/b/d & 7FHA o= ARG 7hestdth 7ls71+ Al
AAl % 100Mbpsell gt A8 dAHES st w g 30acl g 7=t
7477}%] HFg sk 3ol Brdelthal ddetad



23t tisiA e ITU-T 2 v= ATISY ZFF40] B

8] AAIH A g2 AEolth ITU-TolA = 6 band(USO band #l])¢] 3}
T ZUWS AASEL Qo va ATISOIA = 7 band, 8 band®] 714 7}
A Aerts ARjbeta e Aol AR Faags 783 Adoln®
Zl=7lEol A g Aebd WASH 7 ofeFRE AFstAl arAed EFHA
Aok dth= o] A H

o T e A4l ek Fo

stupZ ol A= 30a0 et =g Ae] dA EH ettty 94 100/50Mbps
ME 27F 7hs 3k 17a Z23FA7MA] 7|w7]Es Astal 30adl W 7l=7]E
2 F5 MASNE gz FX Z7g <

KTol A= stvz de s A= 4 F8&7bs3 Fa5 1974
|=71+S Astal 7l ZE3t FAo et olF 7wrlE MBE 5%
= whotol| =]t}

LGI Fol A& ERALSY Ao Fo3S EAISHAT

N

<¥ 2-9> VDSL2 7|&7](eh) F34+ gy

T b o & (MHz) qE 0
ulZE R =] 2 H 5| M ZHAF x| 2 o
0138 ~ 375 S| ATHGA 2 HE FHIAZ(ETAE)
375 ~ 52 WA AZRY AT IAZ(GEFAE)
52 ~ 85 ST FA 2R TTHGAZ(EFES)
85 ~ 12 YEAFAZRE I AFAFAZCLFHF)
12 ~ 17.664 S| AERFA 2R TEHGAZ(EFAS)
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t}. PSD(Power Specral Density)

12MHz W74 o] tig PSD& 7] VDSL 7l&s7]wolA 74" 7+
2 g35lo] 712 FAu|ele] 7 /gogso]: =2 92 3534 IRV VsstEE

12MHz ©] % el gk PSDe F7F A e HTA oz =9a3Arh
ol A VDSL20] # & }%:} 7}9% Ikanos, Infineon A} A|EEo] e
9om o] AEEZ PSD 72L& ITU-T G.993.2 Annex C9 123 A
sdslct. A A 30a profile 4 —% A8 e Tyt dRo] §d3H
weba 30MHz e PSDell #ad & & EFE Anmnex CO] 1720 4
gk Aot wAlEFAE USO the o -4 4 %
oltf USO el & FAAYelA VDSL2E 8317 98] Bo3t 7]saa] I
oM FE olFEST WA Jo|A VDSL2E &5t FAgolA A& A
g glem=s USO 9 PSDAA HE adshA Z7]12 33t

Ul VDSL2 SAI Al BMT o] xase] ghal nlus ¢33 d345
A2 AElelm=® 7]¥E VDSL 7l<=7]%, G9932 Annex C, Chipset 3}
T THAHORE nHste ] VDSL2e| tigk PSD & ths# o]
Aottt s AAFEHAZA FASS  FTTEx, =AE9
FTTcab 18] W 94Xz FE2390h

Il

Y

ih)

<HE 2-10> AE~HAED U (FTTExE(AE))

F34 WH9 (f, MHz) Z o) gt(dBm/Hz)
0 < f < 0.004 975, &, o] tj9e] Hd ¥ + 15dBm
0.004 < f < 0.080 -92.5+4.63xlogx(f/0.004)
0.080 < f < 0.138 -72.5+36x1log,(f/0.08)
0138 < f < 1.104 -36.5
1104 < f < 1.622 -56.5-(20/0.518) % (£-1.622)
1622 < f < 3.75 -56.5
375 < f < 3925 -80-(21.5/0.175) % (£-3.75)
3925 < f < 5.025 -101.5
5025 < f < 52 -80+(21.5/0.175)x (f-5.2)
52 < f < 85 -56.5
85 < f < 8.675 -80-(23.5/0.175) % (£-8.5)
8675 < f < 11.825 -103.5
11.825 < f <12 -80+(23.5/0.175) % (f-12)
12 < f < 17.664 -56.5
17.664 < f < 30 -103.5-(3/12.336) % (f-17.664)
30 < f < oo -106.5
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<FE 2-10> AH=AEY DE=(FTTCab&(FAHE <)
T34 ®9] (f, MHz) 3 o) gk(dBm/Hz)
0 < f < 0.004 -97.5, &, o] tjjo] Hoj d¥-2 +15dBrn
0.004 < f < 0.080 -92.5+4.63xlogy(f/0.004)
0.080 < f < 0.138 -72.5+20.34xlogx(f/0.08)
0138 < f < 1.104 56.5
1104 < f < 1.622 -56.5
1622 < f < 375 -56.5
375 < f < 3925 -80-(21.5/0.175) % (£-3.75)
3925 < f < 5.025 -101.5
5025 < f < 52 -80+(21.5/0.175) % (f-5.2)
52 < f < 85 56.5
85 < f < 8.675 -80-(23.5/0.175) % (£-8.5)
8675 < f < 11.825 -103.5
11825 < f < 12 -80+(23.5/0.175) % (f-12)
12 < f < 17.664 -56.5
17.664 < f < 30 -103.5-(3/12.336) % (f-17.664)
30 < f < oo -106.5

<3 2-10>

A 2o ey UR(FFEYA)

] — = [e]
F35 W9 (f, MHz) # 1) #k(dBm/Hz)
0 < f < 0.004 975, &, °o] gy FHd g2 +15dBrn
0.004 < f < 0.025875 -92.5+21.5xlogx(f/0.004)
0.025875 < f < 0.138 345
0138 < f < 0307 -86.5-(52/0.169) x(£-0.307)
0307 < f < 0.482 -96.5-(10/0.175) % (£-0.482)
0482 < f < 3575 -101.5-(5/3.093) x(f-3.575)
3575 < f < 3.75 -76.5+(25/0.175) % (f-3.75)
375 < f < 52 -56.5
52 < f < 5375 -80-(23.5/0.175)x(f-5.2)
5375 < f < 8325 -103.5
8325 < f < 85 -80+(23.5/0.175) % (f-8.5)
85 < f < 12 -56.5
12 < f < 12175 -80-(23.5/0.175) x(f-12)
12175 < f < 17.664 -103.5
17.664 < f < 30 -103.5-(3/12.336) % (f-17.664)
30 < f < oo -106.5

=] VDSL2 7]«7]5S G.993.29] 743 B3|
S A9 Fddy 17.664MHz ©]F tde )
i glemw 17MHz olst i vhi dA% 8 1A
ottt =W VDSL2 7]&7] 5
Ce] PSDell dis 1@l o g Hlasto] YERH

=2} 37| A9k

B ) Fops

EEE
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SI2F PSD Mask H| 1 for the 30a with POTS service

-60.0
z
£ -700
o
=
-80.0
-90.0
-100.0
-110.0
0120 1440 2760 4080 5400 6720 8040 9360 10680 12000 13320 14640 15960 17280 18600 19920 21240 22560 23880 25200 26520 27.840 29.160 30480
[MHz]
—— (9932 30a —®—VDSL2 30a VDSL2 30a
VTU-O Tx FTTEX FTTCab
(dBm/Hz) (dBm/Hz) (dBm/Hz)
2~ == = &
<19 2-7> VDSL2 7|=7]F(3h) 8+ PSD
A8k PSD Mask H| 1! for the 30a with POTS service
-30.0
-40.0
-50.0
-60.0
z
£ -70.0
o
5

-100.0

-110.0
0120 1440 2760 4080 5400 6720 8040 9360 10680 12000 13320 14640 15960 17280 18600 19.920 21240 22560 23880 25200 26520 27.840 29160 30480

[MHz]

—>¢—(G9932 30a —®—VDSL2 30a
VTU-R Tx LB CHEkR|
(dBm/Hz) (dBm/Hz)

<9 2-8> VDSL2 7]&7](8h) 7&F PSD
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71 VDSL 7l&7]FolA s Hd 145dBm7kA] &gt o o
A Fol Al ADSL Ald dlAlE e 4§ 8b Profile 4-89] JCHEJL 7}l
Ap @A 7HsEte] ITUS VDSL2 HFd A= ol & 918
20dBm/HzE AHE 7Mssles Ao skt

EAAGA 5L g A7 S (APT, 9 FAAY9)S

S W FE FdA FRE % 8b TEuY Aol T2 A 7t
Hm 54 MUl S nE = Aol B R B A Aot AFEY
3 EAE BAEA e BAoRE Fdsta glo] o] & whIsr| = shith
ol wet 8b profiles A8 44 vha3 2ol Hof 205dBm7HA & 4l
A8 3g3ste] FTTExE: 145dBm(e, 85MHz7HA AF&-Al+&= 20.5dBm),
- FTTCab: 11.5dBm, ¥F 4 ]: 145dBmo.2 T+ 34

"= ANSI®] VDSL %%, ITU-T9 VDSL2 %+, =l VDSL2 7|&7]+
S At YEtdW thg et 2ol AEH Iu VEvEe wA 4

< A L FEY T A #S 5 e3tm 9o}

-

00
ox

e

=~

(@}

=h
o
2
i}
BN
2

d

foff L ox

:

O

fol

fol
2

<E 2-11> =] F Az de v

FA3
PSD template= PSD Mask®
+2 9% s A9
Ad 228 | Axd 239
A2
21.18 dBm 24.23 dBm
204 dBm
T1.413 ATU-C 25~1104kHz : 25~1104kHz :
(25~1104kHz)
20.33dBm 23.83dBm
20.78dBm 23.79dBm
20.4 dBm
T1.413 Annex F ATU-C 138~1104kHz : 138~1104kHz :
(25~1104kHz)
19.85dBm 23.35dBm
13.46 dBm 16.45 dBm
12.5 dBm
T1.413 ATU-R 25~138kHz : 25~138kHz :
(25~138kHz)
12.5dBm 16.00dBm
T1.424 FTTEx 20.96 dBm 24.46 dBm 14.5 dBm
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T1.424 FTTCab 8.47 dBm 11.97 dBm 11.5 dBm
T11.424 Upstream 14.01 dBm 17.51 dBm 14.5 dBm
0Q.993.2_30a Downstream - 14.64 dBm 14.5 dBm
0Q.993.2_30a Upstream - 15.77 dBm 14.5 dBm

VDSL2
FTTEx 20.77 dBm 2427 dBm 20.5 dBm

&%

VDSL2
FTTCab 11.15 dBm 14.65 dBm 14.5 dBm

ZE7=

VDSL2 .

U7X 15.75 dBm 19.22 dBm 14.5 dBm

N&7F

(*) PSD template & PSD mask® % &3 729 35dBm¢ margine 3] &

4ol ool SUdBmOISE ARSoloh ek

<FE 2-12> U9 F AeHdg vl

Al A 34 (MHz) =7 3 (MHz)
1.800 1.825
3.500 3.800
7.000 7.100
10.100 10.150
14.000 14.350

| AA&8&F< VDSL B VDSL2 FA=A =d 7=

7l FEA e AAE VeIl AFE FA e MulaFds Aot
Ig -

ANE 5 9FS WAL Al AP FA AAAL 9FL Arse
% AMug EE AN § 2AE AFES J)E7)F0] GAs] Ay
s oolgate Ao nEEE st
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