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# ol = POTS(Plain-Old-Telephony Service) & A 4|8t BAdd Ao Au]2= glo] 37l (packet) U E 9 Aol A
G.711& Ag3E= Aol & #AAlo] ot o3 Y EY T A Tl 2HA|(EE g7l &) 7F dojd u, &9 7] <o)
Q2 FAY 559 do] AZtslA Astec). nA o AEFA o 24| &9 (Frame Erasure Concealment; FEC)
7l s o] Qlar, o] F-of A3 A E T

FECE Zt& LY@ Al2gle] RRlAQ BE5E = & 1o EAET = 194, JIZE(110)= 948 292 2 dS F4lst
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Atk IP UYIER oA, o] drtdom dAF 299 dolg o] AJf2 Ha A28 Z(timestamp) & 7}5“3 2
A A ET A 2 Q) HE7(115)F B2 T 99 Al WS E Ty gle] TAHA vt 7l e = a2 ™
o Hugt &4 ZEd HE71(115)0A o= o | =2 o= HESY, o= 1’4:731(120)01] o8 53
st o =3 Zeqle] ey et &8 AlaFo Fojxin) T gle] &AW, FEC 2E5(130)2 LY & Wilsks 34
ZY Qe BT oA EA eHe TS A AeE A8
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HlastE, G711 o4 A Rdssi] Se AE--AF F53 Fxolth Zdol FECE Hxshs 4 Hrt
Aok 2 A2, G.7119 FEC A 2l& 72y 9 Fasit}.

G.711 I} ALE S = Al 2Ele] AR Bk & 20 BAIETH & LofA ek o], G.711 IZH(210)& B E-X~E
g dolHE Faslale &4 g HE7](215)d AEec) tha], &4 e AE71(215)% =3 T g Alda W
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3= FEC 2 E(230)0] 4@t}

o g

gy, E4 Ty e #5371 98, FEC 25(230)2 o= Aa7t &4 Ze gl slojof st=7HE Hrhetes = vy
(240)0l o8l Al = H353 9 21359 A He A8k G711 FEC z%ﬂ = 483 st *—}Xﬂ% =z ¢l
o AA E A G2 2 Afolo] winE & HolE BAS =S, A RE(150)2 I 20 AIRE 57, o §H 3.75
msec WE A|2F O] FH S A QAT o] 27k X A2 A AAl A2 A9 AR Al EE Asek 8] Eethy
=5 5183

FEC 252302 S 434 240) X A RE(S0 8% 23 Aol RUEE A I 49 A2 T4 4
o PEC A2l A& SJu1 9ok, Rohohel, FEC R R(0)9] 81 27 52k el 32402 delol =kie 4
S0 FEC ASIE G4 11161 591 & et o 2olis, 2 Aol 54 4817} FoAAA B st ol 455

A B F535ke]of zhﬂr.
A= 257 FEC ZE(230)914 FEC A glol ol&) e == e 23 o7} = 39 =A|H T},

Evle] BAE g P e B AR E Je 24 9ol 20 msec AAI7E Aol ) Al sglo 2] ¢
gt} 7 obel Sgol A= FEC A 27 Al(gap)el $4 94S HAgo A £ ATWES eoattt vjas ¢
ARA & Qe Y A5 B B oA AL E 9 &4 A= Ao AL =S} F 0 =
WOz B 4 gt uhs} o], F4 hE e £ ATHES A Qe G vl g AR ol Fel = g P o
B e shgo] WA EE o] ol H .

FEC 5 (23000 <3 A5 FEC H 2= ulel 1524000 A48 S40] fAH8 S48 2= 34 $4S g
24 £ 2o e 7] RA AEe thest Aok A7 Baeolw, AET} wFET| ol HHA 0% Aol
g gt 922 Arkela Ul wH (2400004 A%E WA F71% 58 wE g e, A7 A 937 o
(Fa57} o), B2e 92 F712 UF ojejl WE e A4S Adzee $49 vms) UF 235449 (harmonic)

FEE W) A Wohe 0 0 Ehe 4ols) dol £ 5 sl 2949 A9 T8 A A6, W vl
(20002 8] A3 313 F719] 5= A2 ol 7k Aol whek 2R A A §4 A5 E Bys i
4 W AGADE e A% iz sA kel oA 108 AR, ) A 5 4 20 A T el 3
= 917 3718 AHgdeh 71 A A, Wel W3 (2402 F-E 9] 312 F7)E A LA ol 23t BRe AR A
WA etk e, B2 A, 2 A B G 24 AET} ob A A e A ES e Ao w

S AT

AR H AW A5EE, G4 A5 A A4 dold el H Fokxth 5A F7 A
shol WAH = 919 FEE WAS] 8], T4 NS AA7EH Aol Fol whet FA . 713F 10 msec
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otoll = 73 7F D ARt} 10 msec ©]49] 2HAlol = 4 215 7F F7F 10 msec B 20%9] v &2 7 ¥l 60 msecE
oA, A Alsve 0(HF)o =2 A Hr). o« 34 Aa7F A Alsd i ] ;\5‘}%] ool WA o2 60 msec o] ¢
S 293 EF AlH ARtk A2 fElshr] Bk B2 E A 7] wiitel ).

U 222 R E Y AE Aolo] Hlo]7] o] Fold wuheh, M|k BekA, B e AP, EE BAALN S A9
TFEE FY ATel BYAA B Fle] Fastth ol Aol o g A6l A Uofyth:

LG A& At AF FEG Zalde] BRE Ato]o] BANA A S A HA

2. 94 AT} A o) F Ag FEF ZelQdu] A5l A5 Aole] AN A A o] FEA

3. U] oS (240 2 H AHEEE 914 719 57 A5 ekE 277 E% wste wvit)

4. 1= w9 (240) 9] ¥EE F-2 Apo] o] A Aol A,

ZAA A= 28 # 7FAHOLA, Overlap Add)7} ALt OLAE 3F SR of A
Folth Al ey = dFollA, Als = dEF(window)oll &3l 7153}
@Joﬂ’ﬂ 7t A §ol 10] HF A ]LE}. 5, Alze] AAA Fhell &=

, A== ST FSol A 7k 12 Al &E o] HaF 022 Fo] =(fade) ™
i, T—Yoﬂj\:i 7]’6“7q Oo Al 2 =] ﬂ 1E Holew L& AA T LA, S A9 5 A=
5 Alsvro] Fojx oL, oW L9 = oAM= = ]’5—”}01 FolXith oW A, AsE HAApA o=
S5 A 3NAM -5 /‘Jii Holer}, FEC ﬂaloﬂfﬁ A AE = 7}tﬂ o] Q95 Aitshs 534S WA 74
e AFEE A5 3l 9% $(Hanning window)$} & T2 A X 97} tj2lo] AL8-2 &= 9t}

Wl § el s wAs] 9
oW H = T AEE 1Y

O

o

S 4= AHATE B ol Al A 5293 OLA A28l 20-msec 2P A9 T84 34 54& =R & ool A,
OLA 7}5 3 91%=9-3= 5.75 msec?] A2+ g A-oln}. At A5 & AAlshe St 28w 34
H 3 A S A o] Fo] Al S oItk OLA 7he 8t 91e-9-3= A% op g AJF T o714 = 4
v A stz Qlel, 9 Aot AA Ase] v A7k ARE A 3, OLA glo] A 2E Z3etes 4
%A "OLA glo] 23"ol gt % shofl 1o A, 'OLA §1°] Zﬂ"% TE2E OLA A=

ZAA 37 = M 2L 3 2= 5 mseco] I, o] 200 Hzo S35 o) &3t} 95 15

SRR REEREEE
HAAZE 2001z 01 89] 71 FAEE 2% 0w ol glon, w20 545

54 o4 B of 7o) W

15 o] & 200 Hz A€, o) 9ol 4 10 msec A4 e 9ujo) 4 491 94 717} o) 23] ekl 55
S AR Aol WA B 7L AR WA F] e W5 E B LR o Ao AR FE A ow Ft) =

l |
3, 5e VT AT HEATIA G52, A= vFrE 54 olele 34 1A w8 S *ﬁ*é &4 =tk FHA
2, A7k v Dol wet g F718 dAehd AR e 94 ]9 7 A e, 7J A4A F]E 7174 o] 54
AA FE A ToE FEg Babe] Frbdrt

-4 A 7F ~A Y ¥ (scaling)S 93 WSOLA(Waveform Similarity Overlap Add) #] 8]+ =3k 202 287} 7] 4
D uF7d 54 AT E BT A 2AY 2 AFEE ¢ AES & 1A 2719 OLA =95 A3 753
of of str}

710l = FEC A gl e] 7| 87F o % aL, o] $-elli= 7} @A 7} 34 8] w=o] #l T,

=98 98, dE 59, 2y d2 10 msecd] A4S X313, S ¥ &S 8 kHzS Ao 2 7P S}, 28 A], 214
8071 A=(8000 * .010 = 80)2] &=71& dojd = ¢l EC A= v 2 A7) & AZH v & g4 4842
NS FHEstoof gt} AEE v&S WEkA 7] 7] %’4’311/\1 = ©A msecE T A F71E 0012 w3far, 1 A&
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Y Hg2 AA3 Wy 378 Aotk 42 59, yE HH (2400 &4 9 n}xlm 48.75 msecE 3Z3Fatt). 8 kHzol A,
01% W3] 7F(48.75 * .001 * 800) = 390 A &2] do]dS o|u|dte}. 16 kHz AEH A= o] 3lo] 24, 5 780 A Eo] |
=

D72 W3 275 AgelA whg Ao 2 7gE = HA Fahgel 7] x3t) o & £, Ay s Aol 8 kHz ME
ol WA @ HA Fu47} 66 2/3 Hzl Ao 2 7} 3} o]+ 15 msec(1/(66 2/3) = .015)2] Hd] ¥ 2] F7]& vhE
oo = W (24009 dol= HA T35 2719] 3.25 wijolt}, 1A, e M (240)& 15 * 3.25 = 48.75 msec©| th.
16 kHz A=A 42 HE7F 50 Hz(20 msec F7]) W ©& Fu2 3 &80 U2 83 (240)= 20 * 3.25 =65
msec® A%E o] of gttt

T A7) = g Wskd = gk 10 msece G.729% o] 97HA] & 54 Addl o8] AHEE = T Y Avjolnw
HEE(default) = A H AL, 3 A7FA] 4 AJAFo| e ARRET Tl 2715 WstA7]= A2 244 et

st 2l A2717F 10 msec®] virolH, M= WA il Frxdnh, ©es], 2hA A2le] 2y 2715 10 msec=
AT, oS 2Yd & 0431 H &3t} YetE W T8 H7)7F 5 msecd 20] 10 msec?] ko], FEC &)

= Jlug oz Mt &3 A9} e, 32 W oA 719 427} 27453 84S 10 msec] 2| o] F6] 7]
Zo}oi T E ookt 12 msec?)r #ol, 10 msec®] Wi B= ofprk obd T} A7) = B3 8d 5 3tk FEC A

g gl oz A M A AFEE = 9] F27]9] Fof g3 S Bl &S WA 7= A 89lskar 9lth 10 msec
ult}h 13] o] €fo] 12 msec P} 1312 7719 5 S7HA1 71 & 32 Z10A] 2ol 7} qltt.

%5 & 29 AAlde] o) AeE= FEC Ao E5%olth F4 289
=12, R = 16004 B FAE] A e ar, o] F =l et T =l el A= HHA %47} s 9 g frAlste
th o] & W vt 2ol aokdrh:

WS 125) ok FHE

B Array v vy He[-P*3.25:-
1]

H Array L 1 91[-390:-1]
L Array HZE 1/4 vy H9[-P*.25:-1]
() Scalar YA Ao oy
P Scalar % %4 40<=P <120
P4 Scalar 1/4 9% &% P4=P>>2
S Array F49E &4 #191[0:79]
U Scalar AHE-E o 1<=U<=3

T 59 sEE mAIE vk} o], A= @AI(505) A Al ZLE o], T 1%111?;01 £4 Y HE71(215)00 o8 5=
Aok GAGIOANA, &4 Zdd AE71(215)% Zaldo] 2HAE =71 o -5 AA 3t} Ty o] AHA| = %] ko, EH%]
(512)0l A, T dL Tz (220) 23] H53lEt). o]ojA], ©A(515) 1, Ho3sly 299 FEC ZE(230)4 <))

AR S =S U E W3 (240) 9 A E T,

e HE Julo]E dA A, o] H#(240)9] Aol= 7IthE = A x| 5719 Aol 9] 3.25u o]t} 8 kHz HME ol A,

G 9A F7]= 15 msec =+ 120 AEol =2, Ule HH(240)9] 4ol 48.75 msec H+= 390 Al Zolt}h, 1= 7t
g do] gz (220)9) o8 Hoste o] Fo, W M3 (240)= H < 24 HE S L5 =F JulojEdY. UE Wy
(240)2] d ]Et % 6ol mAlE T o] Eel] EAIE ko) o],y e H%ﬂi(24o)” HE S AES 5 X¥eta

7HE Qe 58 MES A5 23 P H2 T Y HEs S0 FAEY, ol 9S4 MH(240)E =
Exa, 7P ogid S0 deste BES A5olA HEE gloju ]iEE]‘jr(E 6bs FaL).
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Fotste], GA(520)o A= A BE(250)0] g 9% F7]9] 1/4 wha 54 98 AAAIZIT} 8 kHz A&7l A, <]
=120* 1/4 =30 A= T+ 3.75 msec©o|t}, o] A AL FEC E5(230)°l o8] HAwE g4 A5 et 214 o)A AA| 2l
F Alolo] mj11e$ Ao] S BASEE 2kA| 9] A Zko] A FEC 2E(230)°] 1/4 3 OLAS A 3= 583t} 82
TS B53tg o] % g T Qo] AR EH=7F o5 EA] Ketr] witol] A E ook gt

GA(525)0l A= vl 7 HH E AL, GA(530)o - = ZH Qo] B A=7ke AA g 2y ddo] o o] flow, A=
Tudth Yol ¢ oW, A= v ZEdS Fete s HA(505) % HEokitt.

a8y, @AG10)N A, FA1E Ty o] AAE = B w &4 YY) HE71(215)7F ZA 3, A2l FEC 2&(230)
o] Al AHA|l ZH S SHAl7]= SA(G35)E s ar, 1 A= o] F & 7oA FAe] A et Al g qloe] H€
o] 5ol TA(540)0| A = &4 i?i] HE71(215)7F the Ze 9 3kt GA(545)00 A, £4 T 1E7]1(215)&
o 2y Qo] 2 A H =7 AR5 Lhﬂr. o g9l o] “xﬂﬂﬂ 2o o7 (555)0 4, FEC 2E(230)& 214 o] &
Al ZHYJS HFstar, 71 A= Ol = 16904 B ATk Al 2 do] HElw o] o), A e GA(B30)E H
AEo], &4 T d HE71(215)E ZH gl ¢ AdE7t 5= A A3,

it
b
>
H
v}
o,
m
ﬂHN'

SA(545)l A, tha B olof A= T qle] AHAlH = Ao 71(215)7F A7 38HH, FEC 25(230)2
5= 12004 g Als] Ar E = Aol we A2 BLojoj A= e glS 29 :_hﬂr.

£ 78 A 10msece] AAE LHABFES At BAS ARt o Fol 1 B A S 2ALE

T 79 1 B g e vkt o], dA(T05) A, aFAl o] Al ZHA] A1 5 2F2 9] 2] & H Ik Aot ol & 93, sk
A} 7] -4 Al (auto-correlation) 7F 40 WA 120 M=Z2] (tap) A Aol 4] 20 msec(160 A=) A== W& B3 (240)

ioﬂ 1) ¥t} 8 kHz A&l A& ol gt X]Oﬂo] 5 WA 15 msec®] A F7] H+= 200 WA] 66 2/3 Hze] 7] T3+
Fof gl-&-gtth. A7) -AFd A o] Fr)od A §12 9 %] 7} Pelth, HYF o] e S E3etar, —1(2HA] o] 9] 95 M E)el

# -390(2HA1 7k A1 2171 o) o] 39070 A ES] W22 el xlehn ek, ol ol A s 2o o
= The} o] BAE % 9l

S* Hi-ilH[-i - j]

i=l

S H k- ]

k=l

Autocor(j) =

A, A7) A Y] ¥ 2 B X Pk ohg ) o] A9 £ glok

P = {max ;(Autocor(j))| 40 < j <120}

A48 vhst o), 5 msec F 40 HEE HEH AX 9H 271 9 917 F717 10 msee A4 ZeAdol A Ah 23
WHE ] 7)o SR Ak, o & Haelvk okl A 19 TEE PAS, B B FH Q) WY A Al 2]
& 23199 A9 T2 PR,

= 39] Aol s EFEE A7 -FRAAE AN TULe) 67t = go) =AH),

"lﬂ‘?ﬂ(hlstory)"ola]r Jato zl 3 & AbA] A Aol =g M3 (240)9] W&olth. A 3
214 9] 20 msec &A1 W3 B3 (240) H[-11:H[-160]15 =A| 3t} 214 =35 A48 40 4 ,
Hz 357 WA 120 AEEHE, 15 msec 571, 66.66 Hz F3) 9] el A A AH 20 msec 9% F-o]th. ’a}%ﬂrﬁlﬁ
=92 3 Q599 Ao AHEo] et dHaACA FA FAAL FHe vaw, HrbE 9 A E YeRdt
o] A& AkA Y] Al #t o2 HE g 7] Holtt, o] A5, P& 56 MEE, 7 msecd] H A F7] 9 142.9 Hz9| 7| F3}=0]

=43 dA8H Lﬁ‘r/\l?'lxl AR, A
W32 A7 A el %

>
N
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A, BE sl A ’%f&%?ﬂ% AEE7] Bohs 7 Al tiEFQl v ae] Hrhrh WA AR AL, o]o] A wj A g
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