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Implementation of Packet Voice Protocol

Sang Kil Lee*, Byung Cheol Shin®™, Youn Kwan Kim* Regular Members
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ABSTRACT

In this paper, the packet voice protocol for the transmission of voice signal onto ethernet is implemented in a personal
computer (PC), The packet voice protocol used is a modified one from CCITT G, 764 packetized voice protocol,

The hardware system to facilitate the voice communication onto ctheret is divided into telephone interface,  speech
pracessing, PC interface and controllers, The software structure of the protocol is designed according 1o the OS! seven
layer architecture and is divided into three routines © ethemet device driver, telephone inmerface, and processing routine
of the packet voice protocol,

Experiments through ethemet with telephone interface show that this packet voice communication achicves satisfactory
quality when the network traffic is light,

I.M E HHRETAYS &3 S5 29 Hilol 3wt
88 Ap2dtar g &4 A, SR
A7 48 Mgt o) &3 gE A3 gtel S AUl Adke A 11 AR, Ve
woll A g Mu|Astg et s1eju §) 3 gkl o & aldon il #e AlgEQ Ao ‘I°1 stom,
71go] WAED PR F A Rokol] B 3l A A} Hol ) ede, HeARE MR dE Hulye A
we} AFEe Mujxe) FHE Y Yol 4A E T7F sl AYsn o 1-3].
o G 5 A M 13 (4%) ko 4L ST HE&re R
SRR R Y E TR F Aot ST 0% A 50| 7] W Fo) 1
WALFH 03185 AR BAH HEEES 5 ) o4} AT
1841

www.dbpia.co.kr



D Ll U3 12 Vol 13 NoL 1z

Foelon, B dlolel tefdloju} vkl &4
iefule] o] £& 4+ Qlory wvie] ol &N p9l
ok Sk olulek by gefo) gbr R
vhg gl i aloluh AL g gt g Aol A glat ]
b o e H vk s 4w S Ao A4 cheba) el et
oAk, mgh F Mgk Ao AL @(eall) b AL v
a7k sl dzbal ALY ket gl Ak b AFR
ST IR SR AE R RARTE L i B IR R B e
vhe] dlo]epsk
ol e} lir HES SIS wi-el s Al Al s A
edizth, kel $432 codere] o whel vhii At
oF 1%015P9l Frales bolizsfol (L gl glofA
ofrog e e} ANl o] & Bk Ak -4 ol A o] end

w--end delay 7} 200mso] gl il -glell 4] g o] Al Sy,
$odukA ot dlojul dE Aol el v glar A
a7] sl fAdg QrarelFol Wasteh, Lovh 54

- (A3

A 228 219- 2wk oG delay Bk -

AgAo: A e dgs shua o due

o 11t sl g-shriil A E karelsFel Ha sk 98
thal el 48 wolvl 918 &4 A kit
¥ oyl Sk},

Wod o Myt CCITTL] G, 764 #2343 v K 2H-5

cthernet gH40) ubAl 24 8ko] cthemetsbol A &40 %
A9 sl Rokul, I goll Ais uf sl G A b Aol
el Aol gell A Go7ed Al st :‘u}
S A8 A L AESs ethernetol] 4 A A7) o o] ek

Mstal v gelAss A 8 Aol cthema ’\c}
o 4ol SAEAlS 9Js) Mg s astrigloje} &g
ojol Atizel vis] A B Vel A ¥ dub W

olil VIgell A 7itg Wiz

=

-

_—E:l

N
Il

o
o
>
5
2
@

o

diolebs M7 vhef iz 4l gho] whetghe|
o} 3 758 Ay Ek s common carrier2F AR4]
LANo| A g 7l gho) gHgo] Fh %l A48 Wt
R iigkel g olye difieof telut e
bursty 3 A A& o] & o M violth b 4 6‘“} 041z
%‘O}Oﬂii‘ el H’ & bt traffico] o] &8s & 4

UL “}E]r*i f S R R *P%Q r
Rlehts solth, 2 to)i: 'umi,:— ol g-otef |
clofol] w4 ra_f Shelshes & ol A sl
[R IR I AR A S L Lﬂ"]ﬂ Wk ohufel fAd st
Ml e E A waddtarah aFdvl. 3] LAN

“l

Fuﬂ—‘m

1842

o Al 5 Aml skl 91k bl ks ey
Al ] dslw gl A F AL df o] A
& delayss el Ll g2 st g, A &
throughput '5-o) dakg ybi-v), wpetr o o3t b2}
e s mahal g el sl gkl A

T R
FEl o S H e o] Batod D] Hg Al
Slofrvial o4 &4 Al et 58

st 91sl o A el A b W HEASS Eo] )

-\

gleb e g (4 Skl ol "Wash.
Gt ho AR Eede] 1Ml 4Au )
214

IR BRI B
dola olal] [t AL WAsior sk KvpAEQ Yol d
gosbvh, rvlstel SAS b whelsl Ao 'r

vhell iabahs - b aAle) delavss wflEER] gt o)
AL gkt wulE Qs g e Mol X H el

i

FAbolo] M AQ]

obslol ¥ 4=k, olvfd M) sANon &4
Wotivl s Ahgehs soln ols] Fa Qg
& - w48 bulferingd & AW A)¢HS A3
WrRW i 7 v AEE ) glol sk ZH’%'"] zZu}
vl uflo] N e wimbx|e] %34S 4R Ve

oLy

*'fﬂ’“

& Al

-

0;

o] AfMo] Euvt Fol v ol MUY
A9 vh Al gle]l EARAAY FA
gholl A delay /b A A vl w2 EbA] RS v /o
Lol ol vkl Mt gbo] Al At o] =R s
of g% 4 otk olvl@ ASTEE FAlRel A
P s Al s, Crelatel the #Alo] A wtx
Falvtol HAg A% Asjol Pk

ol 3l fill - invk el Medo. 8.4 encodere] £,
df #l el 2171, notwork @] delay variance Y%A 3¢ 8 A
dulgboh, &4 sfizlo] A4 etarel gl null timing
information(NT1Dy, incomplete timing information(IT1),
compicte timing information(CT1), adaptive multi — rate
timmg, information( AMTI), adaptive multi —rate acoustic
information( AMALD, G, 764 4] AF&¥ WY, real—
time adaptive W) %% of e 7F edeb(12].

SO 0 B n e AT #3e Ba
del A8 AU Agold. @ slw. AstEaleld
speech activity1 ¥ 40% Hbel) ¥ 2] giovhe AR &
sootela QUH19). whepA, Wlas) @ A d
ob L u) o] ALRO B3 9l tralfic S F &

Z

el B i dolth o] alalge LR

www.dbpia.co.kr



oe - }-,Z]
l—1119¥ g a

gugdon, dud gz 349 o
Age AHgshe Wol ok

. H3l8M T2 Z I&

of Wolehg X2 EFohe
3 AE gneEol

u\o
o
2L
oZ
e
}‘J
o !
ol
_E
Mo
n[o

%REPC}

B AR e AgE Z2EZ yte] He &
HEeeds G.764 H3&4 T2EF) s Ao
H 1 ethemeto]] Z{§Hgt TR EZ & YA EES
A YA

2. G.764 WM Z2EF(PVP)L16]

G.764 PVPE CCITT #icgtoz FJ7ridsdel
257 YA e WS TREFo|t}, S48
125,smbct AEY S 33 128709 WESS Ko} 16
msoht} dhe] S AT STl i3S
Agsla 557l A0g AFdA gedh, 1
gi EF YPAoe EEHHEE LY 75
vk, A AYAFEG QA A Bl Foll A
7] F A8 gnelFel o8] Adsta, Hoh x4
EAgE g Zle M

G.764 PVPY A& T8 X8 physical layer,
216 VERE gle
o, packet layery= X% OS] a3z 12dlof A:= network
Aol sigdeta, oleld AFtEw dolet il
2] 71 BA ol B g ] o] o] -2 Ao, 11y
29} 3o+ 7t A =gy Az Eyqle et
R glek, G764 PVPE] link layerd] M= 7)& ¢
doletd Zaegae de ANAES 8738 error
recovery A& A-58t2] i} high—level data link
control(HDLC) ol A} 8 4= np2} 7ko] unnumbered in-
formation(Ul) frame®] &% ARS8kt Voice
frame 2| (UIH) frame-, signaling frame2] 73-%-o
= Ul frame & AF£-8t1 glc). Signaling frame 2|
7 ¢-ol & frame A &) ol )3} CRC(frame heder and
packet header check sequence)® *-g3&lil &4
MEEo el M= CRCE A &slx fbe Aol v
t} 718 il frame header 2] address field s> perma-
nent virtual circuit ol A 5 «tah7] wjitol vle A

A Qdow 7 wuola Hahzl pre.x wby o

link layer, packet laverg i}

frameo] HErt,
“120l A ‘M(More)” Ml Bz 2 qfof o]0} v
sy Yol AL EohE £o R alkspun 7)2ko] AKE S

ojnl gk, ‘MM, =¥ &4 292 & embedded co—
ding 8 zjeist 2o Wl glo] congeslion&]ﬂ% )
Wl el B2y F 58 Jeda, 'CC T EEe
2 E ol A] £ Y duoir} 19HE 4’-\.5]“] of
A HE F e BE59 F4E5 VR
UPPER UPPER
PACKET PACKET PACKET
LINK LINK LINK
PHYSICAL PHYSICAL PHYSICAL

Originating endpoint Intermediate node Terminaling endpoint
@ Originating endpoint © User data7} PVP packet© g2 wh&
o Ali: e

o Intermediate node | PVP packel 421 A] packet format-&
HEA T A gl HEdhE ke

® Terminating endpoint | PVP packete] -2 x] v

a8 1. G.7642 AlEFE
Fig. 1. Lavered architecture of G,764 PVP

Address (upper subfield) 0 0
Address (lower subfield) 1

UIH Control field
1 1 1 P 1 1 1 1

Protocol  discriminator

0o 1 0 0 0 1 0 O

Block Dropping Indicator
R R My M{ R R (C C

Time Stamp
M R R Coding Type
Sequence number ] Noise

Non-droppable blocks
Optionally droppable blocks

Header check sequence

oM : More bit ® R : Reserved bit
®SEQ: 0, 115 @P : Poll bit
oMM, I W + AU BY F4

°CC, i WY & UNE o AUt BY F4

a7 2. G.7649) SAEHY dH
Fig, 2. Voice frame format of G,764 PVP
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Address (upper subfield) l 0 0
Address (lower subfield) 1

Ul Control field
0 0 0 P 0 0 1 1

Protocol  discriminator

o 1 0 0 o0 1 0o o

Block Dropping Indicator
R R 0 0 R R

Time Stamp
MI/R R R R R R NAa
0 o0 O 0 A B
Frame Check Sequence

o
o

(e}
v/

.N/A(NormaI/A]ann) D Virtual circuit AFo) off ¢ 4]
® ABCD signaling bits © A4 zlgdate] Haala el st
*l

8 3.0 G.7649) @iy’ dey
Fig, 3. Signaling frame format of G, 764 PVP
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Bytes

Destiantion address

6

Source address
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Type

Packet identifier(all 0's)
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128

Frame check sequence

a8 4. FH = P

Fig, 4, Voice frame format

Bytes

Destiantion address

Source address

Type

Packet identifier(all 1's)

Packet G.764 signaling packet header

Call type

Frame check sequence

8! 5. Call Zyq] &)
Fig. 5. Call frame format
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BUFFER EMPTY OR
NO VOICE PACKET
RECEIVED

TIME-OUT OR CALL
RELEASE PACKET

BUFFER NOT EMPTY
AND CEIVED

RUFFER NOT EMPTY AND
VOICE PACKET RECEIVED

BUFFER EMP
BUFFER NOT
NO VOICE PAO(ET
BUFFER NOT EMPTY AND RECEIVED
VOICE PACKET VOICE PACKET RECEIVED

BUFFER EMPTY
OR NO VOICE
PACKET RECEIVED

BUFFER EMPTY OR
NG VOICE PACKE"
RECEIVED

a8 6. Sy el den
Fig. 6. State diagram of voice reconstruction algorithm
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S——

PC PC
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pC PC
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TiC TIC
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EAC : Ethernet Adaptor Card TIC : Telephone Interface Card
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Fig. 7. System block diagram
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274 wirl.l LpF ADC FIFO
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AN ol Balancs DTME 8
fine = eceiver
™ networ
1218 A1
LPF 8 8
circuit Rx.
[ circut| Analdf®| DAC Maro
mux PC
system
Tone bus
generatror

a8 8. Mgy ABido)x slrme BE tholojuy
Fig, 8, Block diagram of telephone 1ntcrfdc.n card

3.1 Telephone interface part
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Fig, 10. Call setup,/release mechanism
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