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mask 4c% = ; (for
ADSL2+)

® (.992.5 All Dig-
ital Mode ATU-R
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® (.992.3, G.992.5
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Bandwidth trans-
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%+ 13dBm ; All
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inF
PSDin
dBm/Hz
—34.5 peak
—48 dB/octave
21.5 dB/octave {
| -90 dBm/Hz peak
\/
I/ —350 dBm power in any
A / 1 MHz sliding window
/I ‘J above 1630 kHz
75 -92.5 peak| L L
15 dBm Ji
04 kHz J‘] /
5.875 138 3 122 11040 i:i}";:n“

#g & f(kHz) [*4]4 > 4238 (dBm/Hz)

0<f<4 -97.5 > f0-4kHz #g ¥ 42 & 5
E + 7 F+15dBrn

4<£<25. 875 |-92.5 + 21.5 x log:(f/4)

25. 875<f<138 |-34.5

138<£<307 -34.5 - 48 x log:(f/138)

307<f<1221  |-90

1221<£<1630 [-90 & > & [f, f+IMHZ ]#E +
WEAE F B[00 -
48 x log:(f/1221)+60] dBm

1630<£<11040 (90 & > & [f, f+IMHZ ]#E +
MEAE G B F-50 dBm

Zw G.992.1/ G.992.3 Over POTS




Mode ATU-R

PSD (dB)

transmitter PSD Mask

-34.5 dBm/Hz peak

=48 di/octave

=90 dBm/Hz peak

Irequency
(kHz)

11040

138

307 1221 1630

#p A f(klz) |44 %> f237% (dBn/Hz)

0<f<1.5 -46. 5

1.5<f<3 -34.5 + 12 x log:(£/3)

3<f<138 -34.5

138<£<307 -34.5 - 48 x log:(f/138)

307<f<1221  |-90

1221<£<1630 |-90% & » A [f, f+IMHZ 4 ¥
MEALE G B LA F[-90 -
48 x log:(£/1221)+60] dBm

1630<f<11040 |-90% & > A [f, f+IMHZ]#E &
MEALE G B L F-50 dBm

%7 G.992.3 All Digital Mode ATU-R

transmitter PSD mask

100 dBm/Hz fl]tidﬁmhz {»711.“!5 nHz
Frequency | PSD level MBW
(kliz) (dBw/Hz)
0 -97.5 100 Hz
4 -97.5 100 Hz
4 -92.5 100 Hz
10 interpolat 10 kHz
ed
25. 875 -34.5 10 kHz
138 -34.5 10 kHz
243 -93.2 10 kHz




686 -100 10 kHz
5275 -100 10 kHz
12000 -100 10 kHz
Frequency PSD level \BW
(kliz) (dBm/Hz)
686<f<1411 -100 1 MHz
1004 & > &
[f, f+1MHz J#E 2
FALE G B AP
1411<£<1630 12100 - 48 x 1 MHz
log:(f/1411)+60]
dBm
-100% & > &
[f, f+1MHz 4 # 2
FAELG B F
1630<£<5275 2110 - 1.18 x 1 MHz
log2(£/1630)+60 ]
dBm
-100% & » &
5275<£<1200 f, f+1MHz 48 % 2
0 é“ﬂ-ﬁ’ﬁgfﬂ;’%“ L itz
-52dBm

%+ (G.992.5 Over POTS Mode ATU-R
transmitter PSD mask

A PSDin

dbwHe =34.5 dBm/Hz peak PSD
< =12 dBfoctave —100 dBmiHz peak PSD
\ \ n 10 kHz window
12 dBloctave
—Ah‘S‘dIl milz ~15 dBfoctave f peak PSD
peak PSD / in 1 Milz window
. /- sbove 3750 kHz

—

-93.2 dBm/Hz P e
N TR

=100 dBm/MHz | -110dBmMz | -112 dBm/Tz

T
138 243 686 1411 1630 5275 12000 Frequency
inkHz

Frequency PSD level MBW
(kHz) (dBm/Hz)
0 -46.5 100 Hz
1.5 -46.5 100 Hz
3 -34.5 100 Hz
10 -34.5 10 kHz
138 -34.5 10 kHz
243 -93. 2 10 kHz
686 -100 10 kHz
5275 -100 10 kHz
12000 -100 10 kHz




Frequency
(kliz)

PSD level
(dBw/Hz)

MBW

686<f<1411

-100

1 MHz

1411<£<1630

-100% & » &
[f, f+1MHz J#E 2
FHREG BRAHF

[-100 - 48 x
loge(£/1411)+60]

dBm

1 MHz

1630<£<5275

-1004% & - A
[f, f+1MHz J#E 2
FAELGF B F
[-110 - 1.18 x
log2(£/1630)+60 ]

dBm

1 Mz

5275<f<1200
0

100% & 0 &
[£, £+IMHZ )% % 31
LR

52dBm

1 Mz

3 =

G.992.5 All Digital Mode

ATU-R transmitter PSD mask

PSD in

5 / 15 apitee b Lm)m‘u‘,’:‘;“,‘l?.'ém,\
g . /i
= \ e /
Frequency PSD level MBW

(kHz) (dBuw/Hz)

0 -97.5 100 Hz

4 -97.5 100 Hz

4 -92.5 100 Hz

10 interpolated 10 kHz

25. 875 Inband_peak_ 10 kHz
PSD

71 Inband_peak_ 10 kHz
PSD

£ int PSD_int 10 kHz

686 -100 10 kHz

5275 -100 10 kHz

12000 -100 10 kHz
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Additionally, the PSD mask shall be satisfying
the following requirements :

Frequency PSD level (dBm/Hz) MBW
(kHz)
686<f<1411 -100 1 Mz
1004 & > &
[f, f+IMHz]#E ¥ 3 F
111<i<ip30 | 2 F B HFL00
- 48 x
log=(£/1411)+460]
dBm
1004 & > &
[f, f+IMHZ JAE ¥ 22 %
AE G B S
1630<£<5275 110 - 1.18 x 1 MHz
log2(£/1630)+60 ]
dBm
-1004 & > A&
5275<f<1200 | [f, f+IMHz]#4g ¥ 3 % | My
0 ALE G AR -
52dBm

Table M. 3/G.992.5 - Inband_peak
PSD, PSD_int and the frequencies fi
and f int

Template
Upstream Temglme maximum | 4o Intercept Intercept
e | Desiguator| Bominal | ageregate | W0 | Freuency | pieerel | pSD level
ok : PSD rransmit PRSP | p gy | Treaueney | Cpep e
uumber (@BmHz) | power | BWHD Lt (H2) | g hz)
(dBm)

1 EU32 380 125 345 138.00 24292 932

2 EU36 | -385 1262 S350 15525 7400 | 940

3 EU40 | -390 12.66 355 172.50 30516 | 947

4 EU41 | -394 1275 359 18975 33640 | 954

5 EUs 398 1278 363 207.00 367.69 959

6 EU 52 201 1287 2366 22425 39904 | 965

7 EUS6 | —404 1294 369 241,50 15045 970

8 EU60 | 407 1297 372 258.75 w190 | 074

9 EUGH | 410 1298 375 276.00 19341 979

%~ (.992.3 G.992.5 over POTS with
extended upstream bandwidth ATU-R
transmitter PSD mask

6.3 ATU-R p # POTS Splitter % i
* 86.1% 86. 24 thsk 8 = -

7.POTS Splitterif 3 4 & pl3#
7.1 2 v B % 1= (DC Loop Re-
sistance)
T.1.1 P el paent =@ s a2 i i

T AAH 2 POTS Splitter & 7 4
?‘ﬁ o
:

-

™

B
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Loss in the Voice Band)

7.3.1 P el FEant =@ s an2b il
(A AN N R P e
OB OB R M 0 &F 3
(1004Hz ) #5 = enddE » 35 4 &
i+ £86.1 POTS Splitteris =%
P im 2 & R AR E o
Bt pl R B & 400
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T.4.1 P el FEnt @ s an2b i i i
P 2w A B > A ADSLAR
L2 kR R S 861
POTS Splitterts =& P* m % 2
& RARE -
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(3)

(4)

(5)

(6)

> ~
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U-C fri

LESEE A

ZTe
900 ek
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7.6.3
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ZFRRAE O X esk
B .
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LA P EBIREAERE 0 R
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T e 4 o
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#p ¥ ek 4 2 (Delay Distor-
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>
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(D)

(2)

(3)

(4)

(5)

(6)

Hels B BRIGE R~ RIER B

A4 B B eyu(ZHP-1) T

ﬁ’; AEANSE < WANT QL P i T =) b
r@:}’&'h\?@’ °

% 26AWG 0ft Cable fi#tl
ﬁgv’€w;x%%@ﬁb
B RS LA DT

# » & 600Hz 3 3200Hz /?'Jgéx
BT 2 R EEIE Ik ¥oekki
;T

et Ber 3 e F(ZHP-r) ®
HES S AP \.«wf&fﬁ‘l BB A
600Hz & 3200Hz Bl:& 3 5T 2
oLtk > TAe b i 5L R
2OPERE R T R T e bk o

£ * 26AWG 0ft Cable fi#tip]
ﬁwv’€Wfi%%ﬁﬁ¢
»btﬂ?bk’ i e (ZHP-1) 7

T > 7 200Hz = 4000Hz i) @f"b
BT 2 R AR T Gedkl
B .

#e B 3l e fu(ZHP-1r) 7
ﬁ%ﬁéﬁgﬁﬂ’,ﬁl
200Hz % 4000Hz Pl:& 1 L™ 2.
THLEE > Aot R HLa sk
2 RIRE R EV T ek o

s wE i B 26AWG
0.5kft » 2. 0kft » 5kft Cable
PR B 0 AR PR

B TRk o

7.7 %54 % w48 % (Return Loss
in the Voice band)
7.7.1 P en: ”””wmﬁﬁﬁﬁ

1*"3*"'1‘3’1"1"47\ S R gl
B BH J’Fﬁ’—gv’g ﬁﬁ%?"'
ﬁ%@4ra,i$#%®o

T.7.2 #5358
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U-C fr i@ UR frd@ 1Pk B POTS frd@

| L | eams
= CET P P MR E
RETA P
R ZNL-t
ATU-R # Ty
L
p it

B~ woindp % RIRERE

Har] o "m‘ﬁﬁi F e U INL-1
IE T S g O A
o il > 24 3480
Treg B 100nF 7 % chie
& L1330 ®reA
A o

B2 e ZHP-1r 4p § KR
?“%’*@?“wﬁ ES
“77 310 ATU-R ® B redn
HmA AR AT o

B3 F%ET & L 1kft pairs of
26AWG Cable -

T.7.3 RIFEH 3

(1) #wiidf 2 PRFEE -~ Ui
(ZHP-1) % B& ~ * 2 2B 2 5t
B W H;%w»,,,;}ﬁ'%b‘t;"‘x;%
FEFU(ZNL-1) ~ 8 5 TR
BP I 2T H - )
AR N e

(2) Biplwindfs » ©aehits o

(3) &7 2200z 3 3400Hz 2 %
o R EREN T

7.8 #3455 T 4= (Longitudinal
Balance Testing 1in the Voice
band )

T.8.1 P el Faant = = n2b il e
LA F S R
Fng e TR P S 861
POTS Splitterts 2% p* 'w % 2
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AR -
7.8.2 #&&®> 30

P s ok B

ATU-R 3%

e Lo )
LRLE R & B
RING

| POTS 41 @

B4 S T HrR R SR

IR RRBTROHS TR AR
STTAB » Pl % 5% 4145 5 7 R
7 E B3V 2 ORIEEPEIR S~
25mA ek B IR R T O o

7.8.3 RlzFdh 3
(1) #3535 F 5 T grplia &
*}\ra»l R B ?‘ ) kS s
F e~ 4oBl4 o7 A
g %ﬁﬁ’é won P AE L 26mA o

(2) BRIZFSMEY S TR T

3
e dirit & o

5 %

7.94 §* % # € (Transparent Capaci-
tor)

7.9.1 P ehi FEid® = s enzb i i dic
l“'q’f”'x‘}zﬁ:‘k\ 35"7?‘_-\,@’&
& B AURIE E AE T B
FHRRE PR AT R
WEPFEOHRR 2 B2
BFELTFERP LS8
POTS Splittert =& P* m % 2

& RARE -

7.9.2 Em-> 0

M P ko dk B

: -—
: — EER
! iR % B : b
F ' POTS
URA® ]
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B+ %P 7R SR

BifR

7.9.3 il H 2
(1)

(2) Bl H 2= i B POTS 4

’ :__2(] ~30Hz #7 ¥ 2 ﬁaa])‘i{
B ARk o

(3) BIH 2z R TP &
NG iz - iE4EL » ¥4

R4 ?,’5’51‘*”‘&;— 2% o

E lmtm »} @ \wkm
=
\—J

T.10 F #E% (Surge Testing)
T10.1 B e FEGR® = A

im £.F 2 % 3 ¥Fi%

Hb°

7.10.2 #F&m> 30

= U-R
o

Pk B ATU-R 3
UR fr@
| zHPr
s
s e o] zmr
TR el P I LTIP | 600 ek
N | | | RING
Al | POTS fr @

]%‘I_J.__

THEAREAR

7.10.3 Rl 3 :
(1) #7 st

S
(2) 5%
Type A:

R

BAE = A4rE

A P R

( Tf )=<10us ~ ¥
pE R (Td) =560us %
BR800V
Mg TR e

A P R

2 - 4 ,?’{, :_L‘ .
TERL R o -
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(3)

(4)

(5)

%L

( Tf )=10us ~ f#r#
pF R (Td) =560us %
2 %1004 11t e

PERE PR
I_E'_iq‘/m)!b% °

Type B :

BELT R P
(Tf)=9us ~ i p
B (Td)=T20us % £
AT AR1000V 12
bk BT R e
RN L EpE
7 (Tf)<bus ~ B#
pERF(Td) =320us %
BB 20A b vk g

ook s
B /- Rk :’E. °

SW OFF » #-1 i & 477 4e %%
w s EUR GG S
PR F o gL R

=X o

SW ON » - it 3 4 4020
AR EUR A6 A
TR F R R

,

=X ©

HAY AR BRI NET
Hixehs £ RE .

g TR e B
g R Tf )=1.67 x T (4
TR R0 2 3 0% pF
) -
GERER (T )P AR
3 F T BT RE0% R
T: AR EE 0% E 0% 6l

Tf=167%T

Td: B R R 5] TR R S0% 2 5 Ry
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Low Frequency Stop Band :
0~25. 875kHz or 0~3kHz Band
High Frequency Stop Band :
138k~11. 04MHz Band(for
ADSL/ADSL2)

138k~12MHz Band(for ADSL2+)

8.1.3 Rl 2 :

(1)
(2)

(3)

(4)

(5)

B REPAE AR S o
i TR FRATU-R et o
AR TR AR o

A He B T TR 4 A
¥5 & B R ATU-R % 3% 72 524 %
#E3# % & (> Pass Band #
B) > e thz -

IDE S E-R LRty SR e
T REBIEHEZEFPEF (Low
Frequency Stop Band) -

4o %t @ ATU-R & ATU-C
WA ETIE > L MR RE
#HE O f Rl SR
Handshake s/ f& » & % & 2
ARk AL {8 > A u] B P ATU-R
B EZ4PEF (High
Frequency Stop Band) z %
FREHIEHET R TR
5B kg 2 o

8.2 ¥ Byl 4] (Total Sig-
nal Power Limitation)
8.2.1 P e : rxinATU-R¥ ATU-CHs %

B ATU-R% i% 5 854 54 5 11
FIR# £86.2 ATU-R¥& %P ‘o

B2 R -

8.2.2 fm—> 5\
UR
ATU-R t I LR B ATU-C
'Y
Pass TR R
Band
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B = ATU-R % i 02 40t el
% 4

8.2.3 RlzFHh 3

(1) dEple i@+ = .

(2) & 7R Fp ATU-R At o

(3) MMEFRERFBS>HT
(down-Stream) 7 %5 o

(4) MRBATPEFEZ AL
Vrms & - I jedk2 o

(5) 3+3 % % Total Signal

Power = 20 log
(Vrms/316mV) » # 3eékz o

8.3 ADSL%» T =& (ADSL Band Lon-
gitudinal Balance)

8.3.1 P e 7 ATU-R % ADSL#E
s e T TR K #6862
ATU-R¥ 2% P @ £ 2 & R &
.

8.3.2 &M 5\

ey 47
BIE

B~ = ADSL 48 % S T Rl 5
)

8.3.3 Mz :
(1) d4plRe Bt e o

(2) #FEfee THERIFE  RAKR
AR o
(3) FiThiw T HRIFE » & FHC

w L TR 2B o
(4) 5 %% T §R= 20log
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|EL/Em| dB > 342 %75 £ P

(TR

8.4 ﬁie?l »~ et (Input Impedance )

8.4.1 B i masnATU-R# » 24k
i+ £86.2 ATU-R#&Z%P w4k 2.
& RARE -

8.4.2 a5\ ¢

Tip
LCR
EERIES UR | ATUR
Ring

1

B ATU-R 5 ~ FEdiplie 78 HE )

8. 4:. 3 /?'J;f—kﬁ:% .
(1) daplRie B L7 o

(2) FTLCREFPIFZEBER G
.2 TREHEFQY, 4

klz) -

(3) FEHET RIS TR » H (7R
# oo

(4) 3B RITEF23D » H 7R
# oo

(5) o8 T RIES -

8.5 % #::% (Surge Test)
8.5.1 P e mitATU-REZE £ & 35
B R
8.5.2 & HRIFEM S N

Tip
\ Ring ATU-R
& SRR
GND
— —>
HpEE T

Bl T R W
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MER R
THRCRR A AR TE R
DSLAM #5583k %

8.5.3 iRl o :
. RIEATH v T FRES T
(1) #* =5 ATU-R % & % % 4o ]

il B
(2) 3 H42;:
Type A:

BT DRER
( Tf )=10us ~ ¥4
pF R (Td) =560us %
£ T RSO0V

b g R R e

BRTR: SEREFR
( Tf )=9us - =¥
R (Td) =720us %
B @3 AR1000V
b R R e
BT R L TR
F( Tf )=bus ~ #*
# R (Td) =320us
Z B B 95N 1 b e
AT i
(3) #1 if T #Fka5 4030 ATU-R 4
% Tip>Ring & =4/ » » &
GO SR
ETHRKZ EREE

b. i F 4 RIEH I :
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(1) #-* == ATU-R K & = = 4- ]
L oarg o

(2) 3 A2
Type A:

BT R wmEpErF( T )
=<10us ~ T EFF (Td) =
160us 2 & % & &7 & 1500V
KL R

LT B ER(TE )
=10us ~ #Fp & (Td) =
160us % £ #% 200A 12 + e

PRI (AR
]_E'_i"i‘/rl“ﬂb % °

Type B:

BT &R wgkpEF( Tf )
=9us ~ tFEEFEF (Td) =
720us % £ & & & % A& 1500V

b R o

TR wEER(TE)
<bus ~ FEEFF (Td)=
320us % £ & 37.DA r } vt

R I

1B ®, vt RE

ek

(3) #-1 it 4 3540 ATUR 4
& Tip/Ring &2 ATU-R & fE4+
CTE TS 3 O SN O

& RlE- % o

(D& =4 AT-RRAE L7 5
£ TR £ IR -

c. ACRin7 BT HFpIE:
(1) #% » =3 ATU-R*% % = = 4@

L - L*"—i——l:[: )

(2) 2 m g pEF( Tf )=<2us
R (Td) =10us % % &7
2500V 2 FHEA AL BFL
# 1000A 12+ e B 7 SR At
£ .

(3) % ATU-R*% % 2 imaihw #
R o Bt g A0
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= o ATUR % o o o ©
T~ Fow G BREZ
B R IE 60 £ -

D wEaZATU-R2Z 2R A% 4 F
BT RERL L RIRE -

EE It i bk b3 ATU-R

Bl = AC TR FRIE% W

RIERA
7 F G A~ = DSLAM st
B

Kit 3 E L RAA LT WA
m B (TE )=1.67 x T (p
%2 R30% 2 T 90%L B -
R Td )t A LR
% FI BT RS04 PR -

o L T A RBEHE 30% L & 90%2 IR
. TM=167%T

Td: f B RR NS E R ME T E R S0%2 RHR
0.5 T

S

BRER R 10% 1 90%2 PR e

3 R ER E00% R

L R AT R

a7 o
[T

mEER(CTE )=1.25 x T (p

TFEECTd ) mEERE
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T: 8aESER 0% LA E 0%
Tf=125%T
Td : B M4k R 25 E TR TR W S0% 2w R

0g

0.1
0.0
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