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ABSTRACT

The Development of IP-Based Police Radio Communication System is an applied
research. The objectives of this research are to study and apply VolP technology for solving a
signal interference problem in an existing system, and to provide an alternative communication
channel for seamless communication.

We developed a prototype analog to digital signal converter, and installed related
hardware and software, such as, a radio, interface circuit, computer gateV.vay, computer client,
computer server, radio software, gateway software, client software, and server software.

We found that the developed system satisfies development objectives. By using the
developed system communication of police commands is fast, efficiency, and cover wide area.
Moreover, operating cost is reduced according to reducing numbers of leased lines, and

optimization of using the Internet.
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| Sampling and quantization of a signal (red) for &
i 4-bit PCM

awi 2.5 msulasdaenuoudeniludyanuadineaiuy 4-bit PCM
e http://en.wikipedia.org/wiki/Pulse code modulation

vnnwd 2.5 muAtdgenadodidnsazdivleiion (Sine Wave) udafimaquian
anugaewnduiiugaanat (anud) mitldiezaunsoudaaiiuguavie 7,9, 11, 12, 13, 14, 14,
15,15, 15, 14, ... wdammindzannraiwnladdihuasguasalddo 0111, 1001, 1011, 1100,
1101, 1110, 1110, 1111, 1111, 1111, 1110, ... awddy msutausuiivedonds 4-bit PCM Fail
ﬁumawhqq Fail

1. Conversion to PCM (Pulse Code Modulation) °lu1fumauuimflumm1lm °q1,q1,1m

swdenf lleglusidyanudtaoe duwniwi 2.6

Q1103 1000101001 00016107 10T 10010

PCM (Pulse Code Modulation)
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2w 2.6 Sunsumsinlasdyaaudosnin Analog iU Digital

A http://www.dcomputer.com/Proinfo/support/TipTrick/techno_VoIP01.asp
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Removal of Echo
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AN 2.7 FUADUNITAATYYIM Echo

i : http://www.dcomputer.com/Proinfo/support/TipTrick/techno_VoIPO1.asp
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3. Framing lududygafimaesiunazgnuiisazdagdunuiumnlniluglyes
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Frame ¥9n3guumslazgnsans lasgiluuumsudaiifonsn CODEC ndaninnszuaumsiiuda

¥ v
Frame ¥0d @)@ 104d039zgna3 1991 dan1nd 2.8

Framing Process
TN 2.8 SuABUAI3EA Frame GLIGTRLY
~7’i1n : http://'www.dcomputer.com/Proinfo/support/TipTrick/techno_VoIP01.asp
4. Packetisation TUnATEUIUMITVELAY Frame vosdeyn e 1 ueglugives Packet

4 a2 , 2 da
992 8n 151y Header 19111111 Packet Tnolud1uvoa Header Wil flnzilsznoulildredoyaiisondn

14 1 4 v v
Sequence Number 1182 Time Stamp #4911 Packet ‘ﬁﬂ:gﬂﬁm’ﬂvlﬂﬁ Host Processor A901WN 2.9
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Packetisation Process
ANH 2.9 FunouMsuilas Frame vosfagnoaliogluguiniia
nan http://www.dcomputer.com/Proinfo/support/TipTrick/techno_VoIP0l.asp

5. Address and Delivery n@91ndi ldutlasdgyayialioglugilve Packet uda doya

¥ v
vuszgniiundnsizviuaz ldet P Address atonis daniwii 2.10

Address and Delivery

~ AWH 2,10 Funouns 1d Adress THAudanauiiniia
i : http://www.dcomputer.com/Proinfo/support/TipTrick/techno_VolP01.asp

6. Conversion to Analog #8491n% 1A 1dA 1909 IP Address Ua1om13'111u Header v04
¥ ] 1 4 ¥ v
Packet 1482151 1fi® Packet maniuliffadmlaronis Joya Header inanilszgnuonsenive¥inie
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' @ o g 0 @ . @ a
IR Voice Frame wasniniufeziimsilasdoyqu Digial PcM Tndvinifludyanugiluuy

. ] ¥ v ]
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Conversion to Analog
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A 2,11 duaeumsualasdygna Digital Induuiludaya eues Analog

nn; http://www.dcomputer.com/Proinfo/support/TipTrick/techno_VoIP01.asp
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7. Error Correction ﬂi:‘lJ’Juﬂﬁuil:tﬂuﬂﬁﬂﬂuﬂ15ﬂi?%ﬁavttazttﬂ"hlﬂlﬂwﬂwmﬂ
2 - & ' ' o o & a o o
qfﬂﬂ‘lﬂi]xlﬂﬂﬁui%ﬂ']]ﬂﬂ]iﬁﬂﬁﬂélfg]mLla:’»u]u]‘]‘Qﬂ']'lllﬂﬂlﬁﬂuﬂ?ﬂﬂ’nulaﬂ“WGmﬂQﬁmuﬂJWNﬂHWW
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Reasons that Encourage VolP

! 1 PARHIOCOL BECOMES THE |

| KACIST WICKLY USED DK € :
§ NICATION NETWORKS DUETO |
g TS UBQUITY ANDFLEXBILITY

/ VOICE SERVICES ARE THEMOST VOICE ACCROSE PREHET SWHTCHED”,
| PRECOMMANT 2 TERMS OF NETWORKSUSING 1P HAS BECOME |
| VOUIME WETHN _ ) | BSPECIALLY ATTRACTIVE GIVEN THE |
| COMMBICATIONS | ol can e deflnid 3 the BBIY Y | LOWGOST, FUAT RATE PRICING OF
) i © ks telephone cabtandsend  LMEWTERNEY
e, ST v I based datp neewk “¥ .
DATATRAFFICHAS INCREASED | iMcssitable quality of serdte R | NATURAL EVOLLTION HAS BEEN
%SOMTHAIHBWM.E avak & yonach sapesion sost beefin TO COMBAE DICITISED VOKCE |
TOUANTITY T0 VOICE TRASFIC WITH PRCKEY DATA,CREATING INTE-
et et  GRATED DRTA/VOKE NETWORKS

) SHARRY DUE 10 GROWTH

B OATATRAFFIC

v L4
T 2,12 JumsumsasirugnnnuRanainvesdoygn
fan http://www.dcomputer.com/Proinfo/support/TipTrick/techno_VoIP01.asp
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mstudadeymdns (dado umaduns uay oy T9@ @InIWY, 2551 : 360)
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Kbps Wuuseaniiu 2 dszinnudng fie p-law (117007) uas a-law (19as?) vieaeunaiiniinnu

Y o oA 3 A o 9 . R . a 3 Aq 3 a
ANIUNUAD °l°11minuaﬂﬂuagauuu logarithmic compression mamtﬁummgmﬂﬂuﬂmimuaz

a o 9

fi1ju daweas Hiuldluglsl aassuveziiudadoyaidoadineain 14 Ga uaz 13 iy

'

Joyavua 8 ia a1
‘5ﬂ"3“ﬁﬂﬁﬂﬁﬁﬂn1‘l’f’ﬁﬂ ADPCM (Adaptive Differential Pulse Code Modulation) G‘?Q%ﬂ‘l’f
maulasdyanuowndenldiludeyaidnenvuin 4 fin Foi ¥ 1asas1doyaii 32 Kbps (4 bit x
8,000 Hz) Tasnisquinniee livilou pcM maﬁmﬁ%ﬂffu"lﬂ‘himmqw?auauwﬁgmmﬂ?1'14 ua
ﬁflumiiﬂﬂ'm:nmmﬂehwamanwéigﬂuazﬁmmmmﬂ?;uuuﬂawmuanwﬁgmfu
uanmn‘i’:ﬁaﬁmﬂﬁﬂmiﬁné”m’faymﬁmuuminq BAMATGUVY (YU LPC  (Linear
Predictive Coding), CELP (Code Excited Linear Prediction Compression) i8¢ MP-MLQ (Multipulse-

Multilevel Quantization) Hudu

wpsgMEY BT U Al 090 s ez oy 1A diwswad 2551:360:361)

1ITU-T 1&smuauasgumsidisiadyaradoaiudeyadinealaslfinailndiaq
éaumspufﬂzﬁuﬁuﬁ'wﬁa G (50011 3336 (G Series) uaziflumasguildsuanuionnniige
lumsdeas Usznouday

- 6711 malasdyanadsaiudyanuainealayldimaiia 64 Kbps PCM

- G.721 : 141matin 32 Kbps ADPCM

- G.722: ms IRadygauies 7 KHz uanduileil 64 Kops

- G.722.1 : Wi 24 Kbps uaz 32 Kbps 1o 19 5ugunsaiusuaws

- G222 madsdaFuanannuining (Wideband) 7 16 Kbps Taglfinailn
AMR-WB (Adaptive Multi-Rate Wideband)

- G723 : 13mAtin ADPCM 7 24 uaz 40 Kbps

- G231 : madhsvadygandueldaednsii 5.3 Kops (14imaiia MPC-MLQ)
uaz 6.3 Kbps (14imatila ACELP)

- G.726 : ¥maiin ADPCM c?a“lﬁé“mﬁaga 40, 32, 24 az 16 Kbps

= é L
- G.727: 14maiin ADPCM dalvidnsidoya 5, 4, 3 uaz 2 Kbps
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- G.728 : mansWadaanoaudoaiionst 16 Kbps Taslfimatia low-delay CELP

o

- G.729 : M3 IAaRuFuaons1 8 Kbps Tauldinatin CS-ACELP (Conjugate Structure

Algebraic Code Excite Linear Prediction)

2.1.3 junuumsiwoulaun3ovun1sdoas VoIP

siluuumsigenlounsedwnisdonts volp uieenidiu 3 gUuuy Usiwazidun

Asao laldl
1. nnnseinouaans lilginiesneuiiames (PC o PC) Tasiimsiisuiudesnide

¥
Y

A a 2 ] da o a ™ A a a
inFoInouNuARs N uManazlaionia wieunsdandeTsunsuRerdunsedadsTdsunsuhn
I ] [y v & 3 ad y { ' a a @ L1 @
anseldnuswild sagduuuiiduiinsdeasfiludeudoninims Insdwiudednla ds

AINN 2.13

AN 2.13 35mM 5% Tean38v181UY PC to PC

A http://www.vcharkarn.com/varticle/ 17875, http://cit.kmitnb.ac.th/ee/elearning/doc/voip.ppt

=] a & &

2. NnNTeIneuR AR inToalnsimy (PC to Phone) M3ovinnGeslnsdmwig

Y 4 ag d’ﬂl o Yq Y a & v a s Y o
ABUWUABT (Phone to PC) TEMistidesondug i usmis lumsi@eudeszuudumesaidussuy
A v Jy A . . R A vq 9 a Y a
1AT9418 INTANNY00U (Internet  Telephone Service Provider W30 ITSP) Tasg1duTnisdeude

AT M 19uase fen Wi 2.14
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1NN 2.14 I5mM5reuTounSove1U U PC to Phone

i http://www.vcharkam.com/varticle/ 17875, http:/cit.kmitnb.ac.th/ee/elearning/doc/voip.ppt

y o 1 4 @ o aad o
3. A3 InsANYinToaInsAM! (Phone to Phone) ISudTHnsAumManazaians
9

9/ @ a & o a 1_ad A ] ag Y
ADIDIAUNITUITNITIIN ITSP °1N‘1flﬂ‘}’iﬂ'l‘ﬂiﬂ'l_iq\iﬂ’ﬂ’mﬂ'lii‘)u”] Lmlﬂu’Jﬁ“/l\i'lﬂllaxﬂulﬂﬂjuﬂﬁ

1Fuuafiqe Aenni 2.15

U

I

NN 2.15 355 Teans o961 Phone to Phone

n: http://www.vcharkarn.com/varticle/17875, http://cit. kmitnb.ac.th/ee/elearning/doc/voip.ppt
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1. diedyalnsdniiainiadosTnsfwisssuamsenainlulas Tnuiigndeidrfu
mfadusveuniesneuiinmes adudygudranuuewidenie: Idsumsulasiiudyaiu
#3noa nminazgniiusadavdanensiarugunsel PBX (Private Box Exchange) W3e VoIP
Gateway

2. ifforu VoIP Gateway 1daftozqndade'1ua Gatekeeper iNofun AT DM
wiunisaade 1y vinoiay TRl nuomy Tnsdnst dludu udrunlaathuninnadoyadsesnluuu
ssuunfovwdumesiimiueg

3. GYYIUITHIMIT VoIP Gateway atumaudafuinisdounszuaumsiamua

o Yo

woddldfudsuilaemans Ty

29n5=NBLYDY VoIP
4 A £; A a SAN Yo a n’:’

1. Software Client M3DIP Telephony ®18tiuiAT0IROURUADITN IATUMTAAAS
Tdsunsufeaislefinsogilnsalf 1asun1seonuuudunidimiuidaulnsdnviniuszuy
a o o
dumosialaumniy

2. VoIP Gateway 1uATaudiniiesynldaudmsuldusms Insdmiriiussuy
a ¢ o o A ‘Y W A o o o9 o &
sumodila dudinaslumsiFoudodrfuiniossuInsdmidyuars Insdnsiarsisae PSTN

. . Y 1 a o v 1 o A
(Public Switched Telephone Network) iUz ULIA3 0U10BUMBS A1 a5 To Rt Famsvz 1dau
¥

szunInsdwy lofideserdvginsaiiiidudinarsiou

4 ad s A ] Y a s o Y
3. Gatekeeper 1HuIAT0UTINIIB TN NABIITUTEVYBUmMBS Hln Tufnaran 14

] 14
saa o

UINII8AMSUazAIuANMIIRUSTN15UD3 VoIP Gateway AuInIoInoufiuAns Naadsronaidg

dmsu19u VoIP nSawninaInsannuuyloR danini 2.16
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Terming -
Terminal

Terminal

Terminal T
Router Hub

Terminal

Gatekeeper inaEVolP

Tnsfinn

a o ] ] Py
719 2.16 89nUszaeun1eg veelasatieled
nun http://cit. kmitnb.ac.th/ee/elearning/doc/voip.ppt

2.2 nasgveanalulail VoIP (0¥ uweduns uay oyled qainsway, 2551 : 363)

EY
Y a o

a v oA ) d by a 3 @ o A ¥
ﬂ"liﬂﬂﬂﬂﬁﬂﬁﬁﬂluu‘lj‘ﬁﬂnfl ﬂUE]iJﬂENiJiﬂﬂ‘iﬁWu‘Uuiﬂl‘ﬂUﬁ’Jﬂ'l"Huﬂ m%ﬂ“nwwamm

u

.
ISy

a a g Yy a ° a @ a Yo

ngTanTuazrenaaT 1R81999M15H 1 UDUINATFINIRBIAU LAz VoIP veiinasgiuiilasy
»
ANutionny 2 1IATFIURAUAD 1AM H.323 UazanasgIu SIP wasgiumariiison'ldsnedis
A Al é l [ L o

#1931 Call Control Technologies Fuiludiusznoudiiglumniunalulad vorr wml¥au

* ¥ ) '
dmsumsdems Taelugawsmiu 1323 185uanutisunaiuiesniniidscd@ninmaniuiie
3¢ ] 1 1 4 A 9 o & ] q' vé‘ v A v a « o 3 4
1 lwnSoviomniz uaillelinis 19dumiodroflugiu wu nsSevwdumesiia SIP sl

3 4 a v a o . 4
F2n 1o InaINIT0AUNIHIUQUATEI TN NAT (Network Address Translation) taz 1W$10ad
» v ¥ 3

wasiniu SIP AlAsuamilouiuuniiuGeog uatlegiiu 1323 AlduSuljsdaidodnanuds

orndun 1AsuUANUToNIARLNT
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2.2.1 H.323 Protocol (9% Lwadund oz oylod ainsway, 2551 : 363-364)

1323 uldsTaneafidmualdiflumasgulas mu-r @ulysianeaiieenuuy
dwsunis feasduiowinuniotiudumosifia (Voice over IP) uonainssaiumsiamiveafos
w81 1323 Gefinalndmsunisdemsdioninnieinlonoumesisud (Video conference) 1ag
Foyniszinnouq wu Mddoyarlszianaien Taomasgiu H.323 f:"lfv’\’ﬁwm"lﬂw%'anﬁummjm
T120 wiasg H323 Bdsemeldnfausnidled] 1996 uazneddudiqae nesdus (vs)
Uszmaldiiied 2003

s gIM H323 Huiiuge Tos Taneavndndas: Tuns gudesiug Héududmiuinld
msAemsdrudvarinuaietedumesiiiananld sadliznoudug Asufunieldlassaiiues
H.323 Ao mesiuea inand tnafitides uaz MCU (Multipoint Control Unit) Fan i 2.17 uans

N300 H.323

b 323 Termmnal

MWA 2.17 15910 H.323

A1 1912ILVY Network 2™ Edition
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- a LY a a o«
masliuea (39Fu unaTuns uaz oy lud JANINIY, 2551 : 364-365)

sa g ¢ H9 9 e o 4 P Y
mosueailugunssilaemei lfdmsuns femsuvuassmanazuuuisoalndfy
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H323  DfsdFuRoadumsdemsarodes 5aTenuuGua'lni Sediuilszneuiie CODEC
(Compression/Decompression) Y941789 CODEC ﬁ'ﬁﬂn“l%'ﬁa G.711 (PCM), G.723 (MP-MLQ),
G.729A (CA-ACELP) uay GSM feunnisveusazdszinnfoqumwifoainzuuuaisiiddmsy

4 H = o o o o o o [y d 1
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]
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NANE (T UWITUNS LAz DY THA JANTWIY, 2551 : 365-366)
& o v a Y d’ t v o & v & ] - %
nandimihinadamsiFoudesenitunes tusadieglunioviwnldlils Tanea
o = A v § A ] = o [ da P
H.323 Auines liueaiieglunsedivoud 141814115 Tnneaeaiu gy mesiveai 14 Tils Tanea
o = a ar a L4 i
SIP, Megaco H3pusinsznames iiusaiiiluInsdnisssuat (pSTN) Taoindnandeziilugilnsel®
A ' A a A o A 2 P S
euszranievie lofuaziaiovis Insdniiugiu (PSTN) Funandsziimiinlunisuilas
Fyanuszrinasuaiovisuazervdedifesidulumsivdansenonsiadya uisuiludmsy
4 o o ) é 1] t:' g ’ ] <4
ns FoensiuBnns e onils isu PSTNP nand wilhunandfigousznhunieiwlefuas scN

(Switched Circuit Network) 9613 148Uz 11 PSTN Hadduvaananduaalunini 2.19

Gateway Function

_SCN

i1

IPIPSTN Gateway
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Jd o @ a a
inafdnles (9% umasuns uay oy ¥R Awsway, 2551 : 366-367)
P=} o ° { ar
inanies (Gatekeeper) dviminlumsutammumyInsdwinaznuoaylon
a as g da p=1 a a o
vimisdamsluiSequuuais nalnamzifiouveuneiiuea uaznsigainsudiauues

S

da a = d ¥ da Y a ¥
mesivea uenvinuimsveunanilinlesudrndalinis 1Wusns Teumeonuua1aq (Call transfer uay
Call forwarding) nsae 1nafaliles1ulvgulnsaifidediluniedts 0323 uatiifeziiudefiae
¥ v [
Imsuimisdanisiiedu Tesszimihiuimsdamsmesiusaiieglunsedouazerniiaau
d' ¥ s d'l v da 2 A d'l 1 o 4
Merdestumsdomisszndnunestuea allzluuumsfonised 2 uuy uuuusnie Mmsdems
1 = 4 a v I3 3 d' =) 4 v
suphimunefdidesuensnmmizmsuasieguay RAS mniu nuuiiaesdio msdemsszning
da 3/ ] a o :,‘ 3/ d'l d' @ oA A ] (] = as
mesiueavzdosunafliledianun sndunsdemsiiliudadiife edrausu @ewaziale

1 E 4 ] v
Wudu juluuumsfemsiaoauuinaadianIni 2.20 tazawi 2.21

Gateway

nang (Q931)

Terminal Cazf,lg—/
=] 4o control (1282

b, € Trodia Stream (KIE)

<k

GK

Address Translation \
Admission Control
Bandwidth Control
(RAS)

= 4 ] da L4
NN 2.20 miﬁamﬂmmiQizwnqmamuaauazmmw
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Gateway

Terminal

Address Transiation
Admission Control
Bandwidth Controt
(RAS)

Cali Signaliing (0.931)
Call Controf (H.245)

MW 2.21 Msdemsndowunaniules
N : 191232V Network 2™ Edition

MCU (Multipoint Control Unit) (3950 unasums uoz oy la@ @iwsway, 2551 : 368)

o Ao 9 3 a 1 Isa
MCU Yl'l‘rifl"n’l‘ﬂﬂﬂ'liL‘i"ﬁ)ilﬂ?)ﬂ'liﬁu‘ﬂu'l’d'ﬂﬂﬁ’l'ﬂgnu'ﬂﬁH]ﬂﬂ?]ﬁﬂﬂl‘ﬂ'ﬂiﬂuﬂﬁﬁ?'ﬂﬂ]i

P-4

<, .. & o ¥
Uszquma’lna (Conference) 1uey MCU 1lsznaudas MC (Multipoint Controller) ¥avi1111
= 9 v oo o = . . ° {
mmnumsmm]nmsmamwmuamamﬂanswﬁ 1aro19U MP (Multipoint Processor) A
a A a a g a & o 3 ¥ a = C4
adnFuerdngdoyanimuazidos unnserviimihilumsuladlfanmuazidsannuisealng

é -~ :I’ % =] as
#39 MCU 91911139 MC uaz MP 18 lududoadiu

yalilslanoa H.323 (99Fu unssuns uaz oylod @inswasd, 2551 : 368-370)

Taseardiawes H323 dsznaudinlils Tansasiag mausiufuie linsaunuinie
Fomsanuaioviodiuly 1¥eteauysaisuiludeald s Tanealumshimihiifiuandieiu Ta
g 11ls Tanea H.323 szseadumsdsdoyadieg eusoutiseen 1diiiu 5 Uszinnie

1. 164 (Digital Audio 158 Voice)

2. 79 1o (Digital Video)
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Wi ludusenndindunazdewiu 119 Tis Tanea Tep e lduilaidayaiuadalaroma
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RTP (Real-Time Protocol) L8z RTCP (Real-Time Control Protocol) 19 dﬂ&i‘lu‘ﬁ’ﬂgaﬁaaﬁtaﬂﬁm
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A15199 2.1 AenFumshiauveslds Taneauuuaieg

Call control and signalling | H.225.0 : Aaugudanums Insuazmsulasliluuinfia (19
119guvee s Tnnea Q.931)

H.225.0/RAS : SuRareuiuafunsamadouveunssiivea ms
SudhuazanIunn

A b4 o ad [] = aa 9
H.245 : AMUAUMITIADATAIYUAAURY LBU 1T 1810 uazaian

j\v

MINILHUIZIINTIMSIFOURDUAZ NMTENIANAIY

Video Processing H.261 : Video codecs for audiovisual services at Px64kbps

H.263 : Video coding for low bit rate communication

Data conferencing T.120 : HuygaTals Tnneadmsums femsadrsznianeiiuea
F9910 19TV NWAR T UL VA9 19U White-
bozard ,appkication sharing {l@i& Joint document management Tay

= b s 9 s by - o
T.120 923 Inssadramwasadefiunuud 194 oSl lasalwas

VUFA(T.126,T.127)9 1 FuS s veatawes@InI(T.121 T.125)

Media transportation RTP : Real time Transport Protocol
Transport Protocol RTCP : RTP Control Protocol
Security H.235 : sFuemssnymanlasasonazmsidswadeyadimsy

msaemsarvTisTnnoaluyn Haseries

Supplementary services H.450.1 : Generic functions for the control of supplementary services
in H.323

H.450.2 : Call transfer

H.450.3 : Call diversion

H.450.4 : Call hold

H.450.5 : Call park and pick up

H.450.6 : Call waiting

H.450.7 : Message waiting indication

H.450.8 : Name Identification service

H.450.9 : Call completion services for H.323 network
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HANMIMNUYES H323 (0950 uwasuns uaz oyled Jainsway, 2551 : 370-371)

wwazdef P Feduumsiu

7
 J

H.225 (TCF Port 1720}
s G R0 0HIES EXCANGE | MG

M 245 (TCP Dynamic Port}
e 00 L ogical Chansiet L
“@—————0Cpen Lojgical Channel Acknowledg - x

Madta (UDP)

v ¥ ¥
AW 2.23 Tuaounsaersved Insdny lussuy H.323
AV : 191272V Network 2™ Edition

] ¥ [ ¥
NN 2.23 LA UADUNITAOT 15U INTANA IUSZ UL H323 aun@lIunes iuoana
[] & 1 9 o A [ 9 a & @ a ° 9/ o 9/ S 3 a b4
assthuwoudeidfunsetouasmnuay lefidadunazfui 1w lusuiludeslidunouiides
Iy 4
fFomsfunadnles Tasmusaaiiunelaaail
-y [] =1 @ ¥ M [
1. masliuea A d990ANUFASW (Setup message) INBUAAIAIINABINITNITIHOUAD
fumesiuea B Tasrulilslanaa TCP wasn 1720 (A1 Default)
Ia o Y @ ad . A4 Ao A '
2. (Mesiiusa B aouAUAIuTonI1UOLIATN (Alerting message) IWotUTUMTIFOUAD
¥ ¥ 1
matludeanulddamunemanasnie: 1¥dmsulds Tnnoa H.245 1dae
¥ ) . v v
3. aeluifludunounisdeaisarslisTanea H245 F92939UN0ANaAUNEINY
¥
Uszinnvoaiadlide 19U G.729, G.723.1 uasnusauwesndwmsuldslanea RTP s2unauds
Toyanefuanua NI 0du YewAazimes iuea

(] q @ Aad A é
4. flaveadfemsadlife F9z 14115 Innoa RTP/UDP/IP
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5. uRnINadeanseda leRvzdadaiiy RTP ansy

6. nanzrhel¥lls Ianea RTCP iienuudDyaNdIkIL RTP

M3AA159599 sz livunouiazidvaninahil 1wy Swaazihelinswmnoavle
ad o v do 4 : o o s Ay s o ' A .
#iFaiunazfudduiiufiazdesdemsfumamlnlesusodunesiiusansassagauaziniotie 1wy
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2.2.2 SIP Protocol (9940 uwssuns uag oylad dinsway, 2551 : 372-373)

3 A

SIP (Session Initiation Protocol) (1115 Innaaluszauuennamiunimiinaiuay

Q

a ¥

mifemsmudusiiunsevielon ¥zimthinadamsisende ud v uazonidniaalifuadu
& a A 1 33y Y o T I R yﬂ 4
493 VoIP usnuinil SIP feauisai¥ouaod Iddfusadunloguds ¥ Ididlumsdemsuuy
¥awAU (Multicast Conference) M13Aoa13sdI0TiRve19gRRNSIMTBIB 0B NN AFUTTOGUA)
L 4 L 4 4 [ g 1 s &
SIP sessumsuuil¥enazms Teumelidegadu Fei lddldaunsagendediiugalaganiiaves
w3ov0la WuTs Taaeailddmsuniuguams Insdwy msaldsundasgduuunmsdems uaz
’ k4 . v v
msanmeisdugansaunu Fmsdems luitioneglugdmsaunudiodos 3ale nsems
[ ] ¥
uanuldoudeyatsziandug msdadoyavos s Wuszeglugiuuumngadioiulls Tanoa
HTTP 130 SMTP
A A a o 3 g v
stp fluTys Taneauuiifios o3 (Peer-to-Peer) Tava1susnissanisiiusziusgiiv
L4 vy ¥ <& 1 as 4 o A as 7o .3 (Y a o4
gunsalvesf 1y FevzuanareninszunInsdniinaldiinis Insdwsiiuszduegivaiagh
[ ¥ v 3
w3oaInsAwniudouns el 1999 IETF 1dtlszaalilduiasgiu sip Taveuielu REC 2543
+ 9
uazlalimsulSulzalu REC 3261 1101l 2002 B614l5AA 1 VoIP udsdpalimswauuaz s uilys
ae1U8n SIP sessumsdemsuuuiadlife s Uszianie

a1 9h

1. AumiaueIf 14 (User Location) : szuuszAuvi lauda Tuiangd 1diyounonsoae
u yaladld
3 o yq 9/ . vee 9 as - [
2. anundeusudwunsdld (User Availability) : A5I9e0UAIUNSBUSUMIONTBIAY
Tofezsumuvoad1dnou

3. AUAWI50veIf e (User Capadility) : aseaeuggldinnuansalunis

Fomsmniaalimulszianlathe
4. M 1awEdU (Session Setup) : MIFouda IaumsiAounInFoasunidn (Ringing)
N 2 , 4 y
5. MIAMIYTFU (Scssion Management) : %Qi?ﬂﬁﬁﬂ]ﬂﬂuﬁw AITUNANIH YU
a s o o ) s A
msud lumsiwesveasadu uazmsSonlfivesaduq
sip Hluyalis TaneaiiawisaldswiuTids laneaduq vee IETF weldimsdoms
o ad g . t4 4 A ]
faal@oauysal 11sTanoaduin 14 @u
- RTP (Real-Time Transport Protocol) : (WonsdemsvoyaunuiSualniuag Qos

(Quality of Service)

.
a

- RTSP (Real-Time Streaming Protocol) : @miuniugunisfeaisauaas uiislife
- MEGACO (Media Gateway Control Protocol) : é’nﬂi"umsmuqmﬂmaﬁﬁt%nda"lﬂ

faszuu Insimienssne (PSTN : Public Swithed Telephone Network)
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- SDP (Session Description Protocol) : ﬁmé”nmie%mmcnﬁﬁi?ummﬁaﬁﬁnﬁﬂ

stp MuSnsdums fnrawilasasudie Feez3uienistlestu DoS (Denial of
Service) msﬁqnﬁmmﬁmu (Authentication) ms%”ﬂmmmii"uﬂqﬁn1wmmi’faya (Integrity
Protection) Laznisisiadeyaieinmnnuduvesdoyadn

SIP @i V4 uaz IPV6 dmsunmisdomsiunievissumediiia sip 1
nanmsianAe Tumsdamsfuniuae 14minoiay SIP (SIP Address) Aoufiss Inseeniniaves
f1%vzdadelilfudsvinos Taun1ses SIP request 019gn TounToa aaie sIp IniTaonond 414
ansoamzidoudumuavesdiesiuidinines vy SIP wieuwinFenii URL ezgn

o % a a 4 as g o v
UszmelBuudine Femunsoadisden W ldaanie Insdwinuvesaindn1d

sanilsznauvenIevie SIP (Wdo unsiuns uaz oyleR Jainswar, 2551 : 373)

Taviln@nsadie SIP vz 1lsznoudavgilnselaien aail

- User Agent (UA) : iilulnaeudniadiinefamnsalfdunusiulds Tanoa
SIp Tav UA fiervzalfdurus fuuyuinie hid 14 usasimihiingednumaduves st 14

- User Agent Client (UAC) : iugunsainse Tusunsuiiaunsa Tnseonuazsuae
Tnsemiidn 14 dredr1amu Tnsdny loW I (IP Phone) 150 TUs1n5Y VoIP 154 Skype (Thudu

- User Agent Server (UAS) : udivnesfiansefumeInsansiduazdanisaen
nduliv lnaoud

- SIP Proxy : lugilnsaffiiinuegasinarsseningaunut Jeimihiidadents
Tnsémiilusa UAS nSenSenddumunisdeueves UAC

- Redirect Server : iuEsvnesiicusonsundulié uac uazudlifadedy

nuoavIng ﬁwﬁn%‘a URI (Uniform Response Identifier) ny

S g 9

. ad ! a % ¥
- Registrar Server : WuiFiWesNnovamziioulnaeudlugudoyaiidudoya
= s S a 9
eyl naeuanamadou 1y
t{d’ [ ° d‘
- Back-to-back user agent (B2BUA) : iluginssifiegassnarsimthiiunu Uac Tay

MITIN1TS 0900013 INsANTIUazABUSUNTT INTANT
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Tiklnneaduf duiludmTuse e unsduns uaz oy 1o Jaiwswa, 2551 :373-374)
st v liensadhinudisaeslddidessidelis Taneadulumsdeaisru
A t ~ v & -~ 9 Yo @ A O =) ] 24 ]

inSev1vlef stp Hudunilwesyalils Taneafi lddmsumsdemsuuuladiiRornuniovisle
#i Tavduiludea1¥Tis Taneaduonswguauiidmmizvesuaasradu Aruguuazsan1sms
Sudwinifaifoanseinle msigninsudiau msidudeyaniesduiind msulasiieguas
nuuav 'l TaonaluTus Tanaeiifoadosdu SIP Usznaudan

- DNS (Domain Name System) : 113 Tanoa SIP 0193 1iludesld DNs iemlas¥e
Jaaene lamumudunuavled el aunsaduindadunseviolon 1d

o @ a s a o

- SDP (Session Description Protocol) : 1%’frmsuaﬁmaﬂmanuw?amsmmawaq
o aa a o 2 ) o 1 o & = a a o
faaldoradu Feswdulszanveusasuinasuiifudos 3ale nievsaestssian Tay
1521AMv99 CODEC vienasnilvdmsumssuaslifvansy SDP wuesuelu RFC 2327

- RTP (Real-time Transport Protocol) : (dunsiumesnlys lansafilddmsums
Suduminifiafoanieda TeuvuiSvalmi RTP 03u1wlu REC 1889 nazalfudyalnilu REC 3550

- RTCP (Real-time Transport Control Protocol) : $1191433uf7U RTP e 1#u5n3 QoS
uAnzIFa¥U RTCP 8511814 RFC 1890

- RSVP (Resource Rcservation Protocol) : tiel¥dimsumsdiseansnernsves

A ' d’ ° 9 [ d' 1 o 4 d' a Y @ Ao A o &£

wievwnsudud miunsfeas @ uuUAIs founvzFuMsFomsiaatmem adu Futuns
o ¥ 1 ' & 3’ 1a w
mitiileimsdemsiuee lidada

- TLS (Transport Layer Security) : W0 1#usmsnis Snwanuilaeadovesmsioms

L) a Q é - % L.

dwsP Tay TLS ezoygnald lnaeudnazdinnes Againsiudaugatunaziu'ld uasds
aunsadsiadoyaniuasseningld TSL eFuielu REC 2246

- STUN (Simple Traversal of UDP through NAT) : lnateudves SIP au15014 STUN
WoAUN1911n15 1% NAT (Network Address Translation) 3znananiadiunielutasdumesiia
wioli SlfudmmesaalefiaTsiismunaldiulnapudfons 1s STUN wi'ldifeuyadszian
Y93 NAT 8A3U Symmetric NAT Taouinidandwinninaas lefuazneos nideaduludmunoay

=3 2 o [ o a a4 @
loWuazwasnvealaadnsusnszgnuuil ludamnuas lefeTaas wes nidafuaue

»
=

H L q é L7
uonanlvsIaneanaanundiaduudr sie 1914 lus Tanoadussduegfiu

a“

v v v ¥ v
wenwalFunazFauuadan1¥ uaz luneasatudn sip 9199z 11014115 Tnneavianuaiina1aun

y_ v LY
VNAUIBUNU
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SIP Addressing (9950 unsduns unz oy lo@ dAnsnay, 2551 : 375)
g = o Ve Yy A o s A a
¥W11aY SIP (SIP Address) 1lununumuiiszydrauvesd 19usosyesaous lunseuis
= z ~ ! é =@ d‘d =
Taodn@vunoa SIP 1uvziSondt SIP URI HaTavdndez I9nomduemasa Taoligluuyde
sip:user@domain:port
sip:user@host:port
Had user 2z3zyfldde010TusonTonuiomy InsAn Tavezognisldlaadnso
o o a2 ¢ o A gy ¥ Yoy "o P4 s A
Tawuiudaiinils vugmawes niue1nezszynse lin 14 Taod lildszymdneariuemesnie
5060 uamiims 1¥wesnoundeatirnsszywesnaelu URI #1u dretheuo SIP URI il
sip:john.doe@company.com
sip:6625343499@proxyl.company.com

nuoiay SIP vouf 19 a 11501418011 5un1 AOR (Address of Record) Fuiluiiog
a PR A 1 a ¢ d Y A I A o
fensasirunselvdumnesiia la ueniin s laneatugiuves SIP udmiasgiuifivua
) ¥ ¥
14 REC 3261 §3dmua URI f150155 w1101 aoadaiiudiuui 58071 SIPS URI Tasmianoan
d A A a dy
VBINDINAD 5061 HUuuuA

sips:user@domain:port

sips:user@host:port

SIP Request (39%0 Uwaduns uaz oy lo@ awsnay, 2551 : 375-376)

SIP Request iudonnufideninlnapud hifudiinesitod unszuumsdoms lu
REC 3261 1&Amualdil SIP Request6 Uszinm tesunisIns nisudly uazaneees 3
Usznouaie

- INVITE : flumsfesveriodgrm il wmsaunun

- ACK : fumsasunduvesgaunuuneasuiuiesdisiumsaunu Tasszaoy
Adun13 ¥oavouLY INVITE iy

- BYE : flumsen@rmsaunumiomsineme sseznszvi Inofhoniterholad 14

- CANCEL : flumsunidnms Insiivass 3 uniofide i 145 umsaeundunie ACK

& o
|

Tavez Tutimasemsaunmniisidsd uiiu ey
- OPTION : ilumsasunwguaudamwizvoudines

- REGISTER : lumsasmzidoufiszyluaamas ludiuves To fu SIP @sHiies
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SIP Response (3050 Unasuns Laz oylo@ ANsWaY, 2551 : 376-378)
o el a 4 as o
SIP Response (Hustail4las SIP @snesivensundumsiowelaslnaoua Tay
v oAq Y ' ' a o Ve A
san Idezoglueia 100-699 uazlimsdanguasil
- Ixx : Informational Responses
- 2xx : Successful Responses
- 3xx :Redirection Responses

- 4xx : Client Failure Responses

o

- 5xx: Server Failure Responses

- 6xx : Global Failure Responses
Tawsvaluuaaznqueziinnumuisdmsen 2.2

M131991 2.2 SIP Response

IxxInformational Responses 100 Trying

— 180 Ringing

181 Call Is Being Forwarded
182 Queued

183 Session Progress

2xxSuccessful Responses 200 OK

202 accepted : Used for referrals

3xxRedirection Responses 300 Multiple Choices
301 Moved Permanently
302 Moved Temporarily
- 305 Use Proxy

380 Alternative Service

4xxClient Failure Responses 400 Bad Request

401 Unauthorized : Used only by registrars or user agents.
Proxys should use proxy authorization 407

402 Payment Required (Reserved for future use)

403 Forbidden




»

A1519% 2.2 SIP Response (#8)

404 Not Found : User not found

405 Method Not Allowed

406 Not Acceptable

407 Proxy Authentication Required

408 Request Timeout : Couldn’t find the user in time

410 Gone : The user existed once, but is not available here any
more.

413 Request Entity Too Large

414 Request-URI Too Long

415 Unsupported Media Type

416 Unsupported URI Scheme

420 Bad Extension : Bad SIP Protocol Extension used, not
understood by the server

421 Extension Required

423 Interval Too Brief

479 Regretfully, we were not able to process the URT (479/SL)
480 Temporarily Unavailable

481 Call/Transaction Does Not Exist

482 Loop Detected

4&3 Too Many Hops

484 Address Incomplete

485 Ambiguous

486 Busy Here

487 Request Terminated

438 Not Acceptable Here

439 Bad Event

491 Request Pending

493 Undecipherable : Could not decrypt S/MIME body part

494 Security Agreement Required _}

guitrumenzomin

0203358
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A1519% 2.2 SIP Response (#19)

SxxServer Failure Responses 500 Server Internal Error

501 Not Implemented : The SIP request method is not
implemented here

502 Bad Gateway

503 Service Unavailable

504 Server Time-out

505 Version Not Supported : The server does not support this
version of the SIP protocol

513 Message Too Large

6xxGlobal Failure Responses 600 Busy Everyhere

603 Decline

604 Does Not Exist Anywhere

606 Not Acceptable

HANMSINNUYBS STP (99 Ty 1naduns uag oy 4@ JAINTNIN, 2551 : 378-382)
v ) » v
AMNA 2.25 UAZAINN 2.26 LAAMUADUMTIINUUDY SIP MIUNTONT uazinsou1s SIP
»
U3luuydail
& A ad o @ 3 o
1. W50nTasWinessonsuMsTeve INVITE 91 lnaoua

a A ad oo [ . d‘ 9y
2. WIBNHIFSWIOIAARBRY Location Server INOYONS 1L UA voedngnInsm
3. Location Server funINoguoIfiaeans InsndrdandulyIdfunSend
155 Wes
[ - ] )4 o L o A 1Ay Yo
4. wienFvzdamssesue INVITE 91nlnaeudszgndane lldsfiegh 1a5usin
Location Server
5. UA veunsostaron1aazuds 1A 1950510 (Ringing) 1A 14500
6. UAS aoundudiusie 200 OK lilfamsendndswines
o a0 'Y [ ¥ LY 4
7. wWienFassemsaeundy 200 OK 1U8 UA veadn Tnsdne
(Y < o ] ' Qs a
8. UA w0 Insdwvinezdududisnisdetiondiu Ack awluldamSend

9. wSendfdane l1/1¥ UA vesll¥



g & gy
10. MITunuINTuIula

e User A User B
INVITE F4
s T
. (100 Trying) F2
180 Ringing F3
o
K Fé
< 200 O
ACK FS >
i - Both way RTP Media >
BYE F6
‘__
200 OK F7 >

AN 2.25 FUABUN User A Insn1 User B Tael4 115 Tanoa SIP

11 : 191252V Network 2™ Edition




»

P

NINN 2.26 1ATDU W SIP

o
M

b Ul I

1971252 UY Network 2™ Edition

MEDIA (RTP) PATH
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2.3 Sumedia E1A-232/Rs-232 (Tomer Buudsasd, 2548 : 113)

EIA-232 W30 RS-232 (Serial Port) léWanmuieTaguszaadlumsiFoudeszning
Qﬂﬂi ol DTE (Data Terminal Equipment) ag DCE (Data Circuit-terminal Equipment) ¥4 1’1'1?;‘; STLE
FoyauuveYns Y ‘lummtflm?nm'mgmmsﬂ'qi’fﬂgmmuaqnsmfuﬁwmamﬂsgmﬁ’\'wﬁu 11
sxiihy BIA-449, E1A-422, EIA-423 ndm iy ludithevendifoanas g Rs-232 fieswndiui
donldiulululnsnouiunes

RrS-232 180ms1inn1Fuil a.9.1960 Tavaunnudnanginseidi@nnseiing (Electronic
Industries Association : EIA) c?mmi"gmﬁ"'lﬁ'ﬁmsﬁmmadnvimﬁm aunszitsil n.a.1969 18Tims
Uszdngineddu 3 Rs-232) Junuaz IEdszmatdiihunasgununiefigaoufiunesidudun
wazaou14TnedHu Rs-232D FamstFutgalunseil 18y Test Line $1u2m 3 dudaly) wazlu

fogiuldfimsilsuiedanesdu 6 udafe E1A-232-F el n.7.1997

pudnuazdfyvedunesma RS-232 (Tona (BuNF313, 2548 : 113-119)
14 ¥
dumpsINg RS-232 uuududuvseornFonuuuamadmiveniiunuy 25 fiudmsy
o o i 4
Udndrfuazuuy 25 Femia dmsuddnduils Tavuasgiu RS-232 Haznneunqupaantadifey
b 4 b4
N4 4 15z Al
L4 [
1. auaudianina (Mechanical) fudumonmnsomafidfaveldniidoudoveos
A da ' o 4 a 1 a a 4 % ] ]
EIA-232 M30M30n31nuiinmes uuy 25 Wu 0819 lsnamdumes e RS-232 Tuiligiiudiulng)

linvzaglugiuuy 9 Wu A 2.27 agmwi 2.28

14 25

{a) Male
13 1
25 14

(b) FeMale

[ o .
AW 2.27 UdnuazFeniiadeuns RS-232 LU 25 il

1 o -4 P
T : N5 WABURAADS LALMS HB AT (Computer Network and Communication)
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6 9
{a) Male

5 1

9 6
{b) FeMale

a 3 o 4 ] =
AN 2.28 Udnuazdenifiadouna RS-232 UL 9 WY
11 IS ovIvROURURDSIAZMS DS (Computer Network and Communication)

2. guantania Wil (Blectrical) Twaz@uad udyaa il uiiumsszySoues
v v [
dyanuszuinegiinsel DTE uaz DCE dfyauadaeah 1fezinsaisnsind ussiulvihaundos
n31-3 Taadi (-3 89 -15) el lumsudaluui’ 1 uazussdulndwaniivinndt +3 Toav (+3
v ’ ¥ »
+15) Tunwudladiulous o Tasszssufudaanufisglusisdud 12 Taisuanuazay diu
Ay Ao o A t 1 (4 4 A 3
#WunAdaiiu Undefined Area ¥50 Dead Area 9204521319 +3 12a¥i uaz -3 Taav lunmisiFoudoay
T¥anuFlunserwloudoyatiosndi 20 AladanaIuii (Kbps) dmsuniuevesa oo o
rgniiiaszoznialasdeatosndt 15 was n3e 50 WA ot lsAmumaiuanus mazszoznia
© Vv Yo Ao o a =1 1Y ° o v o9
awnsai lamnlaunseenuuuiid Asnnd 2.29 uaessisaz@oad i Iiihidimiumsdadoya

1u E1A-232
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Undefined aresa
Urdefinad area

o

| NRZ-L sncoding

i 229 swazdendu IWihdmsumsdedoyalu E1a-232
i : inSovuneuTi RO IIAEMIARMT (Computer Network and Communication)

aa 3 Y o ° . wa 9 Y 0 2 -
3. AUAUUAATUUUINAITNINY (Functional) ﬂmﬁwmmuwummiwNmam’ﬂum

v [ o
diiyRqaasiitios Tasdumisve uresnafioguuildnuuy DB25 uazuuy DBY uaazA MUz

]

TMINNRAIZVDIAU AINIWA 2.30 LAZMNA 2.31 AIUNTWA 2.32 LAz N TNA 2.33 LAAINMSIFOUAD

[

mModyg1wuILnI19 DBY it DB25

Signa
Reacaived Clear t0 Qeoondx Reserved Secandary
Shuald data send common relwn Kot lestiog  Unssegned  cloar to send

AN 2.30 EhNvesiua1ag Afimualu EIA-232 DB25

{ 1 ~a o 5
A : 1nSovunoUR ANDS AaTMIT D15 (Computer Network and Communication)
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MAA 2.31 NEAVDINUA19) NAvualu EIA-232 ,DB9

{ ' - L4 4 . .
i : nToUIwNPURUADT UAZMS T (Computer Network and Communication)

DB-9 female

ajgul §Z-8Q

AN 2.32 M3Fourea iUz Il DBY (Female) il DB25 (Male)

v N o J M .
11 : nSevwRPUNAADS LATMIADANS (Computer Network and Communication)
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h)]

4]

N 2.33 @10 RS-232 Nidenfanauuy 25 Auuas 9 wnldimenldau

1 ' a ( 3 . .
A : m%’aﬂnﬂﬂanmmamaxmsﬁams (Computer Network and Communication)

@ e

» [
4. puANTAY0IdUABUMINIIIU (Procedural) (HuduinuIdosfudygruniugy

@ o 4 v v ' - o Y o
sudansnzsaazinm Tasdaanuaiuguie 1ims deiudayasglusiuiaifidmua’ll dunm

1 2.34 Az UALIDUAVDIAYYINATIG) AINITIN 2.3

Voit

Undefined area
Undefined area

Time

il 234 swazidsanmsarugudyana Il lu E1a-232

i v a g 4
n1: inSeU1nRURIRDS AT MSTPES (Computer Network and Communication)
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A15190 2.3 510ZBUAVRITYYIUAINNIATTIY RS-232 (DB25 1Az DBY)

CIRCUIT DB25 pin # DB9 pin # SIGNAL NAME
(EIA signal name)
AA 1 - Shield
AB 7 5 Signal Ground
BA 2 3 Transmitted Data
BB 3 2 Received Data
CA 4 7 Request to Send
CB 5 8 Clear to Send
CcC 6 6 DCE Ready
CD 20 4 Data Terminal Ready
CE 22 9 Ring Indicator
CF 8 1 Carrier Detect
CG 21 - Signal Quality Detector
CH/CI 23 S Data Signal Rate Selector
DA 24 - Transmitter Signal Timing (DTE)
DB 15 - Transmitter Signal Timing (DCE)
DD 17 - Receiver Signal Timing
SBA 14 - Secondary TX
SBB 16 - Secondary RX
SCA 19 - Secondary RTS
SCB 13 - Secondary CTS
SCF 12 - Secondary CD
9 - Reserved Positive Test
10 - Reserved Negative Test
11 - Unsigned
18 - Local Loopback
25 - Test Mode

42



»

j\

A}

43

51082 DUAYDITYYIUAIE] AIULIATFIU RS-232 1Y DB2S pin UaZHUY DBY pin 1Y
Ao An FeRe s InsnysAasnvewaes favsefedyann Tau EIA szlmsutinguues
Fayanuesnilu 5 nqudeiu Mourasdnnuuandluusaziees

A = Ground (Common Circuit)

B = Data (Signal Circuit)

C = Control (Control Circuit)

D = Timing (Timing Circuit)

S = Secondary Channel

Tuitivznaufivenquiasns dandng maumihifimsnavesnguaie dail
1. ?8AI1IUA
Lo . o . 1 ' P = ¥
- 1%035nn AB (pin 7) 11U Signal Ground 5¥1119@1Un3%i DTE uaz DCE %9919(30n71
1ilu Protective Ground N a0tlosfunisFaamaluii (Electric Shock)

2. msaToudoya (Data Transfer)

v
= s 1

= o o L4
- 105na BA (pin 2)/Transmitted Data iludgya i ldd miumsdadoyaningunsal

A 9

DTE llfiaginsai DCE Tasaaiuzmasdnvzlinuviiiy 1 die lilimsdadoyalas

- 1%037n BB (pin 3)Received Data iudayanuiil¥d mivsudoyainginsel DCE
fisguinsal DTE Tavsromsniaeineziaumio 1 deluinmsduoyalas

3. M3 1@neufiu (Handshaking)

ar

sa 4 A o o
- 1%931A CA (pin 4)/Request to Send 1iludayaaningilnsel DTE Aidel1degilnsel

=4

A s U = d' T & Qs - a
DCE 1o 145053 unsoundouudey dedoya Fedganmilez ldauniugiumesia CB

o a

- 1%931A CB (pin S)/Clear to Send [Wudayanuaousuingilnsel DCE haalvny

U v

gUnsal DTE inundouieziudoyaningunsel DTE uda

4. manrugu Addmfuniugu Tud)
- 1930 CC (pin 6)/DCE Ready Wludaanmeinginsei DCE Auenfudiodain
gUnsal DCE g lumnngnioufivedsdoyalifaaromad Idimsidouds nanfde Tuduszling
¥ A o < ¥ A& A v Y i o
asumsFouasiy Tuanszoy InavewdnfheoniluNedsiudoyaszniteiu
I R . o .4 [ L4 '
- 1%0357n CF (pin 8)/Carrier Detect iudaianuvingunsel DCE lildsqunsel DTE 1
Vo o e .4 A < I
Tdsumsaeusudyauningdnsainlnavesdarhoniiaudy
da ar
- 1%931A CD (pin 20)Data Terminal Ready (DTE Ready) ludnyanaeinginsel

DTE MWSouudinazyinau
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4. 72399 Interface UAZYIADIFDY (Connector) 1411 Serial Port (9 pin)
d da
3.2.2 senamsnezthanly
A a o o %
1. 1A50NONNIADS T WINBS
- szuuliians windows Xp
- Tulsunsu EQSO Conference Server (111 5U1AT04 PC Server)
- Tsunsw EQSO Remote Server Admin (41150 Monitor Lﬁﬂn?ﬁ‘liﬁﬂﬂ]iﬁiw‘]
d’ o
GURLMEEATT)
A‘ a o
2. 1n703RBURIADS lAIOUA
- wuuﬂﬁﬁﬁms Windows XP
- TUs5unsu EQSO PC Client (fM35uAT03 PC Client 1991uszuvldTaslidade
saufunIessuddan uIngdons)
- Tdsunsu EQSO RF Gateway (d1viuioude l4aiusudunumiossudsdayaia
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Click Next to continue, or Cancel to exit Setup.




Select Destination Directory
Where should 8 Q50 Server for PMR445 he installed?

£y 446user eISD RF gateway
€3 ACD Systems
3 Adobe

€3 Apoint2K

- % c: s3a4170cI002

Select Start Menu Folder
Where should Setup place the program's shortcuts?

44Buser eQS0 RF gateway
Accessories

eQ1SO PC Cient PMR446 Buid
eQ50 Server for "MR446
Eset

Select Additional Tasks
Which additional tasks should be performed?

M
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Ready to Install
Setup is now ready to begn instaling eQS0 Server for PMR446 on your computer.

Completing the eQSO Server for
PMR446 Setup Wizard

Setup has finished instaling eGS0 Server for PMR446 on your
computer. The application may be launched by selecting the
installed icons.

Ciick Finish to exit Setup.

Launch QS0 Server for PMR446
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Tsunsu EQSO Conference Server

@080 - Confesence Server by MOZPD

TEPAPPot B
idie 1D 6ime {esconids) stl—m ’
ForcoID (soconds) T
You Hold {rme) 1000

Adnin Pacivicrd [CoOkwoK
LogFieName[
User Password r~“

Max rumber of users IU

Maosimim SWL's o
o050 syt o, Max cannections from one IP ]0
am mordor
Serves Comment f Edit Predefined Rooms... |
Sexver keepais a-mai | Register Server | i
/TﬂsSevmtha&eucvuLlRL i I™ Allow Cliert Software before 3.0 to connect Heip I
TCP/IP Port

This defaults to 500, but you can set it to whatever you like. Your firewall will need to be
configured to allow connection to the server through the port that you selected.

Idle ID time

This is the interval between callsign identification on RF gateways whilst a room is idle.

Force ID

This is the interval between callsign identification on RF gateways whilst a room is busy.

VOX Hold

This is length of the silence period needed before a gateway stops sending to the server.
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Admin Password

If a password is used, this will only allow users who know the password to connect to the

Log File Name

A log file can be used to record activity on the server. The main use for this file is for

reporting faults. If you use this option, beware... the file can become very large.

Maximum Number of Users

Enter the maximum number of users that the bandwidth of your connection can support.
User Password

This is the password used by the Admin software to gain control of the server.
Maximum SWL's

“0” (zero) means no SWL’s allowed. “-0” (minus zero) means unlimited SWL’s. All other

numbers are “real” numbers — e.g. “4” means 4 SWL’s allowed.

Maximum IP connections

Maximum connections from 1 IP. If you type "3" in the box, no user can connect more than

3 times from any one IP address.

Monitor.

Server Keepers E Mail

This is optional, and if used appears to the right of your Server address on the System

Server Comment

This is optional, and if used appears to the right of your Server address on the System

Monitor next to your E Mail address if entered.

The Servers IP address or URL

Most servers on the eQSO System use Dynamic Routing from a permanent URL (domain

name) to whatever the IP address of your PC when connected to the Internet.

Example - repeater.dns2go.com

If you have a fixed IP address then you can use this instead.
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Allow Client software before 3.0 to connect
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Some users may not have upgraded to the current software version, check this to allow

them to access the server.

Register

Register. Click on the "Register Server" button. Enter your unique password and

registration key that eQSO sent to the e-mail address you supplied. Click the "Register” button.

View connected users

This screen shows the callsign of users connected to the server and which room they are in.

Start

If you use dynamic routing, ensure the routing software is stated before starting the server.

To start the server, click on the start button.

To stop the server, click on on the stop button.

Tsunsu EQSO Remote Server Admin

2080 Remote Server admin by #M0ZPD

| Server | Por: [10024 Easauﬂd H [ Comnect | Discmmd__] Bectishnra. . Help 1;

Server

Enter server details, for example: joebloggs.dns2go.com (Note: this is an example only -

this server does not exist :)
Port
Enter port number, for example 10024
Password

Enter the admin password you chose when setting up your Conference Server software.
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Connect

Press connect this will show a list of people on your server

Disconnect

Disconnect

Restrictions

Then press restrictions, a list of the same people will appear. It is from the Restrictions box

that you can deal with any problems caused by people using your server.

W [ dit Restrictions

i.Room/By | { Restriction [ Evpires | 1P [

If you have someone who is causing a problem on your server you can restrict them by
highlighting their name and clicking on one of the following buttons: Mute, Kick, or Ban

Mute

Mute lasts for 1 hr

Kick

Kick lasts for 24hrs

Ban

Ban is for good
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Restore

Restore button is for restoring the person back on to the server if a mistake has been made

Conferences

Chack anp iou wish to kasp, uncheck to have them
temaved trom the selection Kt .

Adding a conference room

To add a room, enter the name of the room in the empty field next to the add button, then
click on add. The room will be added to the list with the box checked. Click OK when you have
finished.

Removing a conference room

To remove a room, uncheck the room and click OK.
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€050 by MOZPD

PTT tFezss andHold)

Vu Vol

. Pressts ’0:repeatet.dns2go.com~TUTENGLISH E} Hegister | Edt.. 1

Server [fepeate.ch2pn.com e pm [iod | Hokp/FAG: |
.,‘,gmpmafl y )\ ™ Blue Scroen Tx \_
Rem | 7] L0 SeeWhdsonthesstem | o Disoorct |
- Calisign / Comment . ‘

| !

SET-UP HELP (Complete each operation in strict order).

1. Enter your callsign or SWL number exactly as it appears on your registration email (i.e.
no extra spaces) in the callsign box in the bottom left hand corner of the eQSO screen.

2. In the "comment” box, delete the greeting "Welcome to eQSO" and enter your name
and location -

e.g. "Alison - Chicago, Illinois. USA"

3. Click the "Register" button. A new window will open. Enter your password and key.
Click the "Register" button. (Don’t try to register before entering your callsign etc.) Not Registered?
Click HERE

4. Next, (BEFORE going "on air") set your MIC level. Don't click anything - just talk into
your MIC normally and adjust the MIC slider so that you can see 3 green bars lit up in the MIC Vu
m.eter when you speak. There should be NO RED BARS at all.

5. Finally, click the "Connect" button. Your screen will fill with the details of all the users

in room 101, including your own. The room may be busy with other users, or it may be empty except for
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you. To change room, click on the black arrow in the "Room" box. This will open a drop down menu of
rooms. Simply click on the room that interests you. If you want to know what you sound like, select
"AUDIO_ROOM" from the drop down menu. Now you can talk to yourself! Give your callsign and say
"Testing". 2 seconds later you will hear a recording of what you sound like. Notice how many green bars

you are lighting (this time on the Output Vu meter). Remember, no red! (More about Reoms and

PTT Button

To talk to the users shown in a room, press AND HOLD this button while talking.
Alternatively, press AND HOLD the space bar. (There is no PTT lock)
NOTE. When talking in room 101ENGLISH, if you wish to have a long conversation (“a rag chew™)
with another station, wherever peossible we prefer you to QSY away from 101ENGLISH to keep that
room free for short QSO’s and mobile stations who cannot QSY.

Mic Vu Setting

This meter shows your audio (MIC) output level. The Vu meter works offline, which means
you can (and should) set up your MIC level without pressing the PTT. Talk normally into the
microphone: the MIC Vu meter should show 3 green bars (average) when you are talking, and
SHOULD NEVER SHOW ANY RED BARS. Distortion will occur if the level is set too high. Click and
slide the MIC Vu Vol slider to achieve the correct MIC output level. If it is difficult to achieve the
correct level, you may need to set up your sound card. If the level is excessively high or low, then you
may need to look at the “boost” setting (where available) by going to your Windows Control Panel.
Once the MIC level has been set, you should not need to adjust it again unless you change microphones.

Output Vu Setting

This control allows you to adjust the output level to your speakers or headphones. Click on
the Output Vol slider and adjust it while listening to someone who is transmitting in a room. You may
need to change this often — as users audio levels vary.

Presets

This allows users to quickly select a server. (A lot of users never use this feature, as they
always use room 101ENGLISH in the main eQSO server) The default preset is for the main eQSO
server. The PC Client software is supplied with the settings for several servers. These can be selected by

using the down arrow button, then clicking on the server of your choice. Selecting a preset will also
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change the port and room settings to those that were defined for the preset. You cannot change presets
while connected. Also see “Edit”, below

Register

BERORE using this button, ensure that your callsign has been correctly entered. To
register, click on the "Register” button. Enter your unique password and registration key that eQSO sent
to the e-mail address you supplied. Click the "Register" button.

Edit

You caﬁ edit the list of presets to include only those that you prefer to use. You can also
add other presets, in similar way to adding web sites to your “favourites” list on your web browser.
More on editing presets

Server & Port

The default server on the software is the main eQSO server, using port 10024. You cannot
change server while connected. Selecting a server is like using the band switch on a radio transceiver. In
order to connect to a server, the port number must be correct. Selecting a port on a server is like
selecting the correct CTCSS tone to access a repeater channel.

Server Password

Some server operators require the PC User to enter a password before connection can be
made to their server. Some supply an email address in their server comment line, to allow potential users
to request the server password. As the main eQSO server does not need a password, the default setting is
blank

Blue, Screen, TX
When checked, this tick box makes the whole eQSO screen turn blue during TX. Default setting is OFF
(unchecked), so that only your line on the screen turns blue during TX

Room

Selecting a room is like selecting a channel or frequency on which to make a QSO. Servers
are usually set up with a number of pre defined rooms to chat in. Click on the down arrow next to the
room number to scroll down a list of the available rooms on a server. To change to a different room,
click on the room of your choice (the room name will turn blue) then press enter. You can also create

other rooms on an ad hoc basis by typing your own room name in the room field and pressing enter.
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See Who's on the system

Clicking on the See Who's on the svstem button opens the system monitor, and allows you

to see the available servers and occupied rooms. Users who are actually talking have a green symbol

next to their callsign. (Silent statioris have a grey symbol). The system monitor refreshes every 1 or 15

minutes (selectable). [ERMEI

Connect & Disconnect

Click the connect button to connect to the system. The button will turn grey while you are
connected. Click on the disconnect button to disconnect from the server & room that you were
connected to. You will need to disconnect to select a new server or preset. The disconnect button will
change to grey when disconnected

Callsign

This is where you enter your callsign. You need only do this on initial setup, unless you
obtain a new callsign, in which case you will need to apply for a new registration key and password.
With the exception of the above example, NEVER CHANGE YOUR CALLSIGN in the ¢QSO
software. However, when operating away from your registered address, you should make it clear to
other users that you are not at home. What you can do if you are operating “portable” or operating
abroad, is to change the comment in the comments box, saying that you are portable and where you are,
or enter the prefix of the country you are in. DO NOT add letters (e.g. “/P”) to your callsign. It will
simply stop the software working.
NOTE - You can NO LONGER use the International characters set e.g. Alt 0216 for the slashed zero
(9) in the in Callsign, Room and Comments fields.

Comment

Here you enter your NAME and LOCATION and any other information you wish users to
see. After filling in the box, click “send” or “enter”. This will display your comment on the user list,
next to your callsign. You can change your comment at any time. If your comment is too long, only the
part that will fit in the user list will be displayed, as there is no scroll function. Never leave your
comment box blank. Following this simple protocol will ensure that you are not incorrectly muted,
kicked or banned by an administrator.

Send

Click on this button or press enter on the keyboard to send the text comment
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2080 System monitor by MOZPD

Connest To Solectzd Goom | Refresh15Min|. Rehesh TMin| . Rehesh |
The Tree view of Servers, Rooms, and, Lisers wil refiesh once a minute. .

&k T01ENGLISH n
© 4 2E1EHML City of Canterbury Kent 145,3375 Mhz. DTMF Roomis 101-9gw
-4 2MORGS-L Loch Lomond 4 meter Link 70.3875 -
-4 DGIKBI-L ‘Werner. Loc: jo30jq, 430,025 Mhz, 0.5
-4 GOSLO  Brian Leeds Uk

4 GOSPH-L Byley,Cheshire

@ GOWYG-L Bromley Kent Gateway, 51.940 MHz
4 GILVN-L LINK to NORTHUMBERLAND ENGLAND http://gsy.to/430.02¢
-4 GACGB-L Birmingham, Dudley, England. 2m and 70cm. [Rooms101gw-109
@ G4FZNL  The Scotch Corner Gateway 145.3375

-4 G?WFM-L  145.3375Mhz 71.9 CTCSS Nottingham

-4 GBMGE-L Eeverley...E Yorkshire..430.075 No CTCSS. DTMF--Rooms 101-
4 GBROG-L 10m, 4m, 70cm Berks. DTMF {www.radio.apil.co.uk]

-4 GM7JDS-L  GLASGOW/145.3375/103.5hz ctess

‘-4 JNIRNP  Nobu Yokohama Japan on e-350 and Echo-Link

. -4 KOWZK  John. Wichita, Kansas. ADMIN [Dallas Server] kOwzk@eqso.s
-4 KOWZK-L Wichita, Kansas. <145.650. 77Hz. DTMF> Info >www. JPCx

@ KA3HKIL Jeff, City of York, Pa. 144.940/PL123.0 e

@ ¥

|

What can I do with the System Monitor?

You can see the domain names (or IP addresses) of the servers connected to the system You
can see the names of the occupied rooms on each server and a list of users in each room. You can
cénnect to a server by scrolling down the list of servers until you find the one you want, click once to
highlight it , then click on the button, Connect To The Selected Room. You can select a room to connect

too and go to that roomYou can see < which wusers are transmitting, = for

example...

Refresh buttons

You can refresh the system monitor either every 1 minute or every 15 minutes by clicking

on the appropriate button.
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