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Implementation of a Gateway Protocol between LAN
and PABX for Voice Communication

Yong Cheol Ahn* Byung Cheol Shin*™ Regular Members

B »

o

W2l F TREFZLS AF7HA Yol AFH I 7HE st shAT SAEANES S TAY BN
AP g7 Abol o] AFoll #et A of2] B2 HE ohrh B =& ME 1A BAl 7)FEe] A}
A wgr|rlel o] §A4EAS 9§ Ale|Egelg Aty T3

TEE AlolEdele) TR EZLE CCITTY G.764 A7 &4 T2 eF S T4 ALY 95 9
g st=do] A aRE P E }9&""4 ol Mt te] QlEjso] A BE S LY, PC QEHol &
BE 9O Aojry 18] 31 DPTMF(Dual Tone Multiple Frequency) &N 20 g L+—|—O*] At 183 A
ZEJ= 'L/'IYJ A% ;ﬂ*% WEY 7t=gE PEste 7l zelo|w & 0] 43171918 QEjHo] A 2
T AlolEgel g st Zatoly, 18l LR EZ MY Eo g Al g o)

ABSTRACT

Packet voice protocols have been realized in many research works. But few studies for the
interconnection of LAN and PABX 'to facilitate the voice communication have been done. In this
paper, the gateway to interconnect the Ethernet LAN with the existing PABX telephone network
for voice communication has been designed and implemented.

The implemented gateway protocol is a medified protocol based on CCITT's G.764 packetized
voice protocol. To accomplish this goal the hardware system has been realized, which is divided
into five parts :interface part with the telephone line, voice-processing part, PC interface part,
controller part, and finally DTMF part. And the gateway software is divided into three parts :
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interface to make use of the packet driver which drives the network card, driver to drive the

PABX gateway, and the protocol handling part.
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] Precise Tone Other Tone Plan
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A | Plan Frequency Frequency
A ) ' 600+ 120Hz
Dial Téne 7 .35()-%—44()1'{2 600 + 113_{'12
. 600 + 120Hz
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| ATB _Same as busy Same as busy |
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2s on
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ATB : All Trunks Busy IPM : Interruption Per Minute
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Bytes
Destiantion address 6
Source address 6
Type » 2
Packet identifier(all 1's) 1
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Frame check sequence 4

718l 3-2. Call frame format
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Mol E ol A H 7l A3t call request packet
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3.1.5 x1§|.u1§ &l___rlzb
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S%13: 47FH el AP EE YT, PABXolA]
Al Adste & A 24l o] MEHE g Wol
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& yhdshe 22k 249 A/D, D/A el #HEH
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Lhy-ol 7iv), el A o]l & o] A FH ] P2} 7] Hol
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o] PP AR 7] 7L Holell dEkM g wolA
shiz Aotk A #3hv|7) FalEke oJejrha]
HH vaska vl DallasAke]l DS2249% & o] &
staivh iy 380l DS2249% 8 9 HE w7 Vel

vk vhEoll DS22497) &l Y &S A g},
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PC BUS
8hit DTMF
generawor
8bit y
»{ FIFO DAC - ring
) DS2249 ,
l tip
8bit FIFO ADC !4 [
abic | 4X4 DTMF
register receiver
] A
1bit .
- conirol logic
1bit
interrupt Counter

18] 3-7. Aol E o] block diagram

TIPO
RINGO

TXA ———=] ' )
. s sy I RING
Hybrid ; RE : PROTE
LOAD 2CTIFIER N-A-l  prOTECTION l— TIP
RXA<—7-— ‘
AUD[O“QJ

SWITCH-
OH =  HOOK
CONTROL
RING
RI DETECTION

222! 3-8. DS2249 block diagram
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— Ring Detection
S puape) A7E
hook control& & 4= A ghch
~ Hybrid 71%
BUAOE AHUL FANSAF FUNDS A
3

3.2.2 Speech Processing
SAalz el A/D, D/AY HAIR K UEE A
ek,

1) Filter
Op-amp& ©]-&3} Sallen nad key low pass filter
g Abgetgow o ¥ 34kHz2 3Hvh

2) ADC
Sz o) g HES A/D converters AHg
SEr) Mg HE S 3| Eo il AMEY S 8kHz

2 80 ADCOS04E A1&ahalh.

3)DAC

U Eo] t)Xg SAMNEE ol 2L B R up
ojsot, w3 et 4g vig] A4 lofei of &
st DACE %38l Al&d + v

4) FIFO Buffer

512ubo] E g-ako] AbA A xboll A Al Al KM75C01
AP-258 Abg-3beith Ak Falvh Wi Abgshe
vl A AW 5 8ms vk QIE A E A} 249
wj ele]ebe 1w it

3.2.3 Dialing detector

DTMF #3}7)e] Zlsju & yFam 54 fu47)
239 2o et o]l Yol 2¢S 4}
A 1ol et Mg ste] of v sy o
opdit} ol & s DTMF receiver & [Ce1 MT8870
& AbgEIh ole 2t Fubgel 2 HHslA
of st tiAg T vhioEy),

[e]
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3.2.4 DTMF generation

Az 58 437 e e
el o]l Hgsich A AR M Y& ICQ!
KS580068 AF&sttt. o] & 3.579545MHz o]
garzlabg @A AbEst= CMOS ICeld), =3t
DTMF a2} PULSE 9 & FAlo =9 st=d
o] o) 1= PULSE #4l& qgjstA] gkstet,

3.2.5 PC2e| °|E‘lﬁ1|01* U controller 5

PC el 4458 A o=~ q:”iig of
%OP@ 3) G == /O portel]l sl vlolghE ol Ay
o, JdYEE] YEogEs AolEg ol e
H ""l°1?ﬂ HEIAD A FAHEE A R
lth’ L H]*]*H« Weeg de °

oy R *’P "‘éHl"]PJr:j— DAC°ﬂ 7] YERE,
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o] glu}, Ab&-¥ el e DTMF generation© o]
53 3579545MHz 21S A9lstie PC e

Y&l Ay 14.31818MHZ 238 & o] &

s~ ADC, DAC)| 8kHz 222 DTMF receiverol

3.5795MHZ #28]& 7H-EE1 2 B8 A A Fstach

33 LZEY0S A

AloEslolo] hx B 19 399 g2 2
2 oHoldrh W%l e w7l oo A & F st
17 send pkt &7 E AHESch ohg Hell A Al =
glol o} “=Alvt “1e] aL state diagramol] o sl A A
&k vk,

3.3.1 T3l E2}o|H]

ol ] Fabell Al 7}7] T WEY =g it
24 Frliagndel o)Xy EAlE of7|AI 7tk 4
1 3COMOll A vEe W E S 7= o) & £ =5}

1= Al AL m19o] Western Digitalol A v A&

el M1z & 3hab A ghieu) o) FAE sl AsE] 4
stal Ae]7bAl s Aol ofe] FHAlell X gk
QAo g FTPAFe| Packet driver specifi-
cation, 3Com# MSAFe} NDIS(Network Driver In-
terface Specification), NovellA}e} ODI(Open Data-
link Interface) o] it & piEo| M= FTP Ate
Packet driver specificationo] wa} A28 =glo]
Wit o] &38lad Ethernet MACH| #j@ate 7152
i 28k L}
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State_diagram

R AR

e
send_pkt( , )

packet
copy

BUFFER POOL

i
!

T

PACKET DRIVER copy

18| 3-9, Alo]Ego] AXEg o] P

Next(2byte)
len(2bvte)
filled(1 hyte)

copy._.ok({2byte)

dbuf(2hyte)

Next field : ©}-8 RBD & 7}2j2ic}.
len field : A1 ¢ Z2j 9 9] 7)ol & viepdct
filled field : RBD 7} 712 7] BD 7 v §l &%) o 28 vJepdich 0->empty.1 ->filled
copy_ok field : s+ A1 ¥l E & o] 72 BD & Abx| 3t e F viepdch
dbuf field : BD $J&] & 2}a}2ich

(a)RBD structure

»] RBDI = RBDZ —— - - »=| RBD12 —I
| Y v Y v \
I lastrbd
B8D12

firstrbd 8D l 802

(b) BUFFER POOL

&l 3-10. RBD structure®} BUFFER POOL
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3.3.2 hich

Faler> 97l mefolmvp e Ehi: MyRxe} 42
Al w718 Q) A] A A&ki- buffer pool, "1l il buf
fer poololl A of %12 771141 .3~ receive packet®] 3
RO o]lfojHglu
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t} 719 3-100] zhzre] formato] vrelUUth RBD
(Receive Buffer Descriptor)= & & sz 7}
7t A7 o] 91l first rbd, empty rbd, filled rbd
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s #le] Zoli ddFo] MyRx7h 71 Zlojo] sl iy

tirst call

-

athume g B0

:

¥l 7} gl

4

firstcall or second call ?

ol 1A E 7l wafolnfof A delFch @R
rekelMiz o #Ale]l A8 HRe Haldk %
MyRx& y-#ls s 2tk MyRxis BAp} ¢99g g
AFE sl Was xolel9d RBD(Receive
Buffer Descriptor)& 43 & t}& gizlo] o=
Af gl e 3119 219 31290 MyRx ¢4
off wkah A A SHAl A E] o} 2},
Vb5 2. & receive_packetE A H R At} receive
packetiz filled rbd& o] &38}e] RDB9 filledet&
{Absled buffer poolell 42218l o] QE=x8 3
¢iglt}. wkek buffer poololl sf2lo) lo ™ et rev 3
T B A 1 gkl A Aduirtx]) dEE sAE .
o] et rev 7k & A A Q) AEL call “%}H
o3z buffer poolell 8 g & bufferz =alg =3
M AVEEI call Al Fo] BYPASS Ao A& ?59‘4
4]t FIFO(First in First out) bufferg 2% <4
dloJebsr & AFshu) 219 3-133 18] 3-149) receive

[sA

_packet ghyof #a A <fM s A AR o] 9lt}

second call (copy &)

4

filled_rbd7} 44 &2 § RBD S 7}31 717 3t
reccxvc _packet() Lol A $AIEH X Y-S ol
= 1A Bt

empty_rbd & €} RBD & o] $A]A xC}&

zoglg e FulE ok

ES:DI of 4 &3

ES:DI ¢ 0:0 ¥ (discardlt)

returmn

return

return

8 3-11. MyRx 2] g3
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BUFFER
POOL
ES : DI «---- BD's address
driver 1) first step
¢d_rbd,emp}ly_rbd
BUFFER
POOL
second
call
packet
driver
3) third step

BUFFER
POOL
frame
packet
et 2) second
step
buffer
check BUFFER
X POOL
mpty_rblﬂ
first ES:DI<---- 0:0
call
packet
driver

4) buffer pool is not empty

8 3-12. MyRx 8 A] packet driver#he] 4% zp&

ACESTPEE,
filled_rbd.filled = 1 7

[ revptr,revheader,revien of

HslE gAY ok

/”—J'
< cail et_rev()

filled_rbd ¥ ©-& RBD 2 § 7o}

return 1

Y

return O

212| 3-13. receive_packet o] & =}

3.3.3 State transition diagram

A7 B8A F ks Call 289w} o) whe 4
el o] el 1¥ 3-159 el S %A A
ol &t e = b33 2ok

1) IDLE state

T H&o] o]FojAR] ke ez 27| de]elch
o] Atefofl A 3= Call request packet-g 4413} 1} &
A5 7L &S thE Jel R ol Fgtrh wheF Al
#7182 Yot 270 sdo] 2% AU u Call re-
quest packet& W o7 Busy packet® HuUlFc}

2) DIALING state

AP g 71ell A AolEgelz & AR g AA|y
vhehdth IDLE defellr 8 M$7 7425 90E o
o] AR ALY, o el 4xbe) o Wiy
&7} lE" wrtx) Vit o] 4x2)e] AN E
7h EEE 2 S E glo] AahHE eo]2elA &
e olmd A8 32350 Call request packetg
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receive_packet()

filled_rbd check

L

BUFFER POOL

1) first step

receive_packet() et_rev()

copy
frame

BUFFER POOL

3) third step

rcvheader

receive_packet()
revptr

rcvlen

BUFFER POOL

2) second step

l filled_rbd modify

BUFFER POOL

4) fourth step

12 3-14. receive_packet & Al 2] A

Bt} 4z18] o] MEhH g w79 st DTMF
receiver chip(MT8870) ¥} 4x 4 Fifo chipg o] &3
=3

3) WAIT state

AR gE7) o A Aol Ego) 2 & HA Aot
veldth DIALING Aol 4] Call request packet
£ Rl $o) o] Aejoll A Calle] AcceptE 7]vigiu},
ghef Aol § 515 % -9- Busy packet& £413}
Al 5 =H), o] Wi Busy Al 2 Aghsio) 8k Call
accept packetg 415t RINGING ez g
Fia=3

4) RINGING state

A @7 M Alo|Edelg & A QH Ayt
Lhebdt). Calle] Accept® o mjzlnt4slo] W&
€T duEA AMdagvie) ZAl vk g
ohiabg2 & 4= ek Call connect packet & ®Ho.
¥ BYPASS 42 714 S3d3g Fariko}l 53t
E ¥ 7 Ue A g oof o B9l obHH
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STOP ez d&3ich

5) BUSY state

AP g1 ol A ol Edlel R 3 47 A Al
vhebchL), Call request packet$ WS o Ao
o] ¥ 8}%<¢ ¢ Busy packet-2 418 fHri o
Aefol M= AR wEhvlE h g & 4 Uda M
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6) STOP state
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IDLE Abef a2 A $hah A #o),

7) CALL IN sate

W7l gl A Alo]Egjo] & §3l PABXE &
AR g Ao vebdoh IDLE Aefol A Call re-
quest packet& WHe-Fof o] R ¢ A¥ct Call
request packetQtol]l Uy WFHIE A3 Fo
DTMF At g dga]7ict
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8) DTMF state
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12 3-15. State diagram
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