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A study on AX-Gateway System Design and Construction for
Interfacing between MGCP and H.323
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ABSTRACT

MGCP is a standard protocol by IETF, which is designed to facilitate inter-working with other protocols. Since
the nature of protocol, it can be known as a proper solution to integrate heterogeneous networks consisted of
various protocols and systems. In this paper MGCP is used for controlling VoIP gateways from external call
control elements(MGCs) and introduces a method to improve interoperability for various MGC in a gateway
based on MGCP. It presents implementation issues to provide the interoperability for MGC dependent parts such

as call flows or message encoding, and a system architecture to resolve the issues.
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o] QAFARS Bl 7180 3K 2o} FoE
s3] 537} 7hsgt Alellelc)h adEAlgell At
71%& ofdE 8 XE A AX-1000Mo|H,
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vlgo 2 MAEglon, A2 A Q7] -8
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ol-galaal gon, 7|E BEI] A%S A=

FHog H323 whle] o] "R oz
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Qlejslo] e A& & lx= TSI a2y
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Ao gl Aol 9lermZ H.323 HiAle] A%
L oA Wil Bute g zgkke vhewEok
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A7 wFhge]  Alse ZIsH=  MG(Media
Gateway)®} 7}7ke] MGE- #l|ofsl7] <]gF MGC
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T2l 1. MGCP Architecture

CRCX, MDCX 53} 7+ w3joiEo] ARg¥Ict

MGCP 7]uke] A ~Hlo|A]= Call Agente} MG
7ke] B)E ¥ TEEZE MGCPE AMEsiARt
S XEsE 2 B2 RTP(Real Time Protocol)E
ARggicl webd S5} o] Fo1A wli= RTPe|
7|8kt streame] H&Erh & MGCP+= MGCe}
MG7re] % Ale] AlZ(call control signaling)E ¢
gk weolnks Aosla glon, MG7lel| AA| &
AEAS 93 o) FoiA= 2] ~EFd disiA
£ RTPg} SDPE #7HHo= olgsta Qlrt =3t
MGCP= MG¢®} EndpointZte]] ©]Fo]#|& Event2}
Signaling®] #2jell whalx= AelshA] dar slck
t}g 13S MGCP g 9| T25 EA|3}s]
el Zlo|e z172].

121 2. MGCP Protocol Stack

MGCPX Call ControlS ¢ t}&3} 72 =3
o}= o]83k} Call Controls- $|3F ™ol
MGCe} MGA}o]€] Signalingol|nt =gkslcl. MGCP
oj]4] Call Controle ] AH8== WHHol= ohe
@} it

» RQNT(Notification Request)
MGCol| <172% 54 Endpointefr] dofvi=
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p CRCX(Create Connection)
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7} ¥FAE}e] Destination Endpoint®} CRCXE- &3l
AAE)-S u], 7]=2] Source Endpoint7} A1l
RTP Sessione]| t3)] Destination®] RTP Session
que A 4 AdY wAse Al W
Source®} Destination7F2] RTP  Sessionel tljgh
Parameter Negotiation-& MGCol|4] &lefylt}. MGC
o4 MG= ek

» AUEP(Audit Endpoint)
MGel| ¢1724% E# Endpointel|] gt e 5
31gicl. MGCollA] MG® Agsich

p» AUCX(Audit Connection)
MGel| ¢17Z% E# Connectionol| Tt ZHALE
4883kl MGCeollx MGE Hexich

» RSIP(Restart In Progress)
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# v|A%|(3)= CRCX(9)ol| thgt SDP(10)el| z}zt
s=ck

O

09/1401 06:39:15{User Thread [SEND{rqni 10005 aaln/0@165.243.134.242 MGCP L8
X: 1065

R: Lnd(™)

@

9911401 06:39:25MgcpMge_jube32427 0ISENDirxex 10012 aali@165.243.134.242 MGCP 1.0
C:26962

X: 1012

Lip:20, ::PCNIU; GT231:6729:PCMA

M: recvonly

&
09/1491 06:39:25Mgep Mge_jube32427 DRECEIVE|200 10012 OK
1: 0815407408

v
meaudio 30000 RTP/AVP PCMU
c=INTP4 165.243.134.242

a2l 5. skl A|AIgE MGCP wA]A]

7] 62 AX-Gateway A|&Eloflx] AREE]= v
AA 2] S yepd Aoz Amgtella AXFE W
yshe] Aol 2+ amel WAADAH ¥ 5 9l
ol Ellell sleiM #HFIAe] Al fex
Msg.5-1: "R: L/hd(N)" , Msg.6-1: "R: hd” ), =L
gz 7t a3 wiAA(3)llA Codecs A23)]

$]§+ Syntax7} thE F(ex. Msg5-3:  "m=audio
30000 RTP/AVP PCMU" , Msg.6-3: ‘“m=audio

30008 RTP/AVP 0" ) %ol

it}

| 200106721 17:21:07 5821 TX::

| RQNT 3010 aalI@jwyang MGCP 19 NCS 16
P R:hd

| X: ARCD3IN

L@
| 2001106/26 10:17:17 9412 TX::
CRCX 15387 aaln/1@yklee MGCP 1O NCS 10
C: 9999100700000080000000156350
Lip:20, a:PCMU, ezon
M: recvonly

(O]

2081706/26 10:17:17 9442 RX::
200 15387 OK

b

v
«=INTP4 211.237.75.106
m=aulio 30008 RTP/AVP 0

12| 6. AX-Gatewayol|#] AJoFgF MGCP | A]%]

. RADVision Protocol Stack

2 MGCP2] 38 #|9d&l= Protocol Stack
© 2] RADVisionol|4] #|-Z&R= MGCP Toolkite]
Jdz] <egxyw g}’ g RADVisionol4]
MGCPE #|98}7] $13F 725 HoFrH 147

RADVisionS MGCP Stackel] o3t FA3S A
Z3l7]  $)8] Evento} Signals AHzlslr| $Ig
Handler2 A|33sle] A|z~gle] F3lo] g #elE
Aggicl. 22l vlAA] Hezlel 9leiA= MGCP
o] wAlA] Ea o] zkeRs] Aot 2MlE
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712! 7. RADVision Architecture to support MGCP

9] Message Handling APIS A3} )tk
138[713} 7] RADVision2> Endpoint Manager
£ o]g3lo] MGCPe digh Hxe] #|Ao] glojx
MGE 4% 4 =% A3kl Endpoint
Managerol| 4] = Endpointel|4] A&=]3= Call #]z]o]
gleix] MGCP w#oi7} opd 7|&e] 3| 2glef|
4] ©]4%]= Event®} Signal®] He= Slejso|~E
A&k}, Endpoint Manager+= o3} 3+ Ak
o]gs}e] 3] EndpointE 5-53}al Stack &2 -
¥] #=kE]: Callback Event % Signal3- uHAl %
(=
(D Endpointel] th3} Capability 5 443}
(2) Endpointel] th3l ¢l~EiAs whET]
(3 Endpointol] tj3l] Callback Functiong 55gh}.
Callback FunctionS- Stack © 23| v+ Endpoint
o] ts] Connection} 1%l Callback Event
(Open, Modify, Close) ¥ Endpoint® Z%=|+=
Signal(Dial tone, Ring, Ring-back tone, Busy
tone)- "] ¢]%) o]&%lr} Callback Function © =
ol g3 IS Mg Holxlojo} gt
@ Z=9)%l EndpointZ- Stackel 5-=3H}

olzlgt A= E3| Stackoz%E] 5% Endpoint
of ois] “Alsk= Connection¥} ¥=d%l Callback
Event ¥ Signals- %S 4= ¢JA] %}k Offhooko]
L} Onhook} %re] Endpointol|4] ofi}= EventE
Stack 0. & Aekslr] Qs ofeT 2L WrceE
SES !

%) rvMgcpEndpointProcessEvent() 2 ©]-8-3}¢] Event
£ Stack o2 M3}

IV. MGCP Module on AX-Gateway
System

shle] MGCP »E2 3lAduwshye] 4155 7
w3kle] A3 7 A3k MG(Media Gateway)<}
7+7ke] MGE Alo3}7] $18F MGC(Media Gateway
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12! 8. MGCP System for AX-Gateway

MGC(1)~= MG % 7} MGe|| ¢17%l Endpointo]|
gk PR} AAHRE 7|3 gtk MGCE
7} Endpointel] gk AlfARE njElow s
Endpoint5- AloJ&}7] 913 Waeld MGR 33t
t}  AX-Gateway A|~Ele] MGCP H-EolA|=
MGC?®] Stackel| dgt EEE 20017 HAslg]on,
Transaction ID2] ¥ 10000 ~ 11000 o] &3}
ar glrk MG(2,3)+= Endpoint(4,5) &45-€] Off-hook
o|u} On-hook¥} 7+2- EventE 4o, o]E xj2]s}
7] ¢Js]l NTFY "#o]E MGCE #%43gh}. MGC
= MGEHE] - w3olE nlgtoz AR s
W73A17] &, MGellA] CRCX, DLCX<®} 7+ w3
o5 AHtsle] MG7} EventS BHJ A7) Endpoint=
Aol 4= UEF ) Hos Hhie MGE
Endpointe]|#] Dial-toneo]t} Ringback-tone} 7-&-
Signal-&- HHIAIZ 718 sl ARAS RTP
Connectionel] gl #z] =& Faighcl. MG=
Stackel] 3+ ¥ =9} Endpoint % External Unit
(TRCP, DSP, RTP)z} Qlejso]~E ¢35t ¥EES
A8, Transaction ID&= ZEEZ 7|Fog &}
a7 ®lck MGCi= 747+e] MG ¥ MGe]| 7=
Endpoint5 Alofs}7] $Igt &S 3}, o]Eel o
g AR AR E fA% MGCrL Zbzt
°] Endpointel] ofsl] fAlshs AR o33 2o}
[=221.9].

&hte] Endpointe]] ] fAshs A= =27
Endpoint  #}#]2]  A]* 2] ®(Endpoint-related data),
o174 ¥k2] % ¥ (Connection related data), “L 9] A]~
g dejele}l Felo AHE Fow  pAEh
Endpoint®] A=A w= Endpoint®] F=4(IP, Port,
)¢} Endpoint7} A]%1sk= #H7|A(D, G, L, -,
gzl zple] Mula g 4 QA 5o Al R,
Z12]ar #Pale] <174 Endpoint2A] F2bsh=A] 2

@ mgpMg Endp oint list definition in mgepMer.h ...
typedef stract {
Ih Endp it relaied data
mecpTpaddr address,
char* definl tPkg;
int eroteEp,

mgepTES takeEp epState;

i Conmection related data

megep Ty tateCall callState,
ReSdghlse sipin,

e System data and Flag.
RyTimer timey, RvTimerld timexld, Rvhutex matex;
RvBool RiBocl sstiyArewar.

i mgepTpEp;

MexLisiFp bugpMge C: ¥

12| 9. MGC data Definition

ARE ¥l dZ4F|ARE ] Endpoint7}
37%] Connection A HE 2Ju]shs, Connec-
tion ID, Transaction ID, Aldjulel] tigk Dial
String, Connection % #Rilo] sl gli= Al &,
2ol SDP AW 55 EJRgI} MGCe| 7 AH
= et 22 H2E AA 2o|sioEM, Ay
2~5 $13F 95 e 1#.10].

Initiahmation the followirg

¥ (1) Endpoint & MG configuration initialization
ragepMeeS tantlistEps()

() Stack initiakization
rdifzepS tackC anstrac()

(3) Add calback functions
1o receive MGCP conmmand from MG
mgepMeeChCrex(), mgepMzeChDlex(). .
{4) MGCP canmed message initialization

1o facilitate io send MG CP conamand to MG
meeplgeStarillieC ()

72! 10. Initialization Steps of MGC

MGC®] %7|3= &% mgepMgeStartStack() o]
Al o]FeiAlct sk A FAEIENE
Endpointel] tigk HHE ¢je] Solar, o]ol] ozt 2
2B whe= 2k]yE] =3)=lcl Endpointol] thik
TRAAEE ohe) 7 aloz o]Foix icia
2.11].

Fite Name . config/ep i

Hame P Port | Name P Pot | Mame ladwess| 1P Port

l  [16524313490] 2061 mgl  [1652431349¢{ 3061 @l | 111061 {16524313490| 3002

cal  [16524313490] 2061 mg?  16524313490] 4001 @2 | 2222001 {165 24313490| 4002

12| 11. Configuration Table

Endpointe]] i3t 2]~E7} uk5ox]wl, MGC Port
2 Transaction ID Range 5°] #HHe} 3
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D memmage

(1) Receive message fram an MG
HTFY(hd)

 (2) Receive the saessage fram an stack
RedMgpMsgnsg

(3) Chomge status of endpeint md
process next Corm and

(4) Send cammand to the MG
CRCX

72! 12. MGCP Command Processing in MGC
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p CMP(13-3, Central Management Process) :
Azdle] YRS wErew Axue el
Qg E

» TR CP(13 4, Trunk Control Process) : Trunk

o} y+ed%]l Evento} SignalS- zjz]sl= F-5-o|c)

» DSP(13-5, Vocoder Process) A48
G.711, G.723, G.729¢} 72 Codec HA|o= st5
a7} Belal] 918 mEold)

p RTP(13-6, Real-time Transfer Protocol
Process) : AlA| 2453l o] fu= ~EZS A

Adslar o], EH3lr] 93 =8

» MG(13-2, Media Gateway) : MGCP Stack
& olg3je] MGCs} Halols Fu W] §i% &
ol

p» CMP(13-3, Central Management Process) :
A2dle] FAMEE ulgkor A 25E s
913k 28
p» TR CP(13 4, Trunk Control Process) : Trunk
¢} ¥+21%l Evente} Signal-2- #glsh= ¥ ”-OID]—

p DSP(13-5, Process) : 2A)-L
G.711, G.723, G.7298} %:-e Codec ﬁé’l}.‘?j o=
a7 Bsp) g wgoldh

» RTP(13-6, Real-time Transfer Protocol
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Ao <), FH3] 918 nE
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gl Stackel sl
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¥l MGCP vw|A|#|e]| u}2} StateS W7, 3t o]
State 5 541 % Endpointe]] oz oju3t Eventi}
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MGCP w15 Azst7] 9

tlo

I3 149 2E Foll tj’t MGCelo| 33hs
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gt State Machine® 2% 7z}7] cth2 wjA]z]e] &

k= 7] 7Fsdlck

o]oll Hbsl] Message Encoderi= #lo]|Eg)o] A2

Copyright (C) 2003 NuriMedia Co., Ltd.

WollA] Encoding Aol o3t AAS Ao
A & sl e ARSIk AR o™
MGCs} odgo] & 2] & 5= Ql7] whitel, wA=]|
Encoding *#4]ell s Al=gle] 7Advlg o]-8s}
o HEE AE% - =S A

2 =olla] A9k MGCP Software 1232 AX-
Gatewa)' Alz=glol] Ag3je] zpA|Hom E—Ili_“:bj
3738 Zhks] el olgt 2o ag1s).

i Call Agent c)
1p. 165243 13490

E port 2001
il "

AX-Gateway
163243134241
i port 3001
Endpoint (Telephane) Endpaint Telephone)
Listed pl 0 g Listed epl toepé
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