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ABBREVIATION

ANSI : American National Standards Institute
BSAC :  Bit Sliced Arithmetic Coding

BSP : Base Station Processor

CBS . Cell Broadcasting Service

CDMA . Code Division Multiple Access

CID : Caller Identification

DTMF . Dual Tone Multi-Frequency

EWS . Emergency Warning System

FCC : Federal Communications Commission
FEMA . Federal Emergency Management Agency
FIC : Fast Information Channel

HLR . Home Location Register

M2M : Machine to Machine

MCI . Multiplex Configuration Information
MPEG . Moving Picture Expert Group

MS : Mobile Station

NDMS . National Disaster Management System
OTA : Over The Air

PLAN . Personal Localized Alerting Network
PS-LTE . Public Safety- Long Term Evolution
PSTN . Public Switched Telephone Network
RDS . Radio Data System

RN : Received Frame Number

SN : Start Number(Unack Frame Number)
T-DMB . Terrestial-Digital Multimedia Broadcasting
TN : Transmitter(send) Frame Number

TTS . Text to Speech

VHF . Very High Frequency

WCDMA : Wideband Code Division Multiple Access



ABSTRACT

This study analyzes the relevance of the mobile communication network
frequently used disaster alert devices. Recently, types of emergency equipment
are being diversified according to the types of disasters and the transfer
devices can do multiple transfer its information with the advancement of
broadcast and communication technologies. The main subject of establishing
the system can select broadcasting equipment and transmission media
according to the type and spot of the disaster information broadcasts.

Natural disasters such as heavy rain, storms, and snowfall based on
pre—observed information are broadcasted, which helps predict
disaster-response times to assure the safety of citizens. But natural disasters
such as earthquakes can only be observed by special equipment. It raises a
question if information on direct seismic waves except for the tsunami
disaster can be transferred to an alert system. This is because the time
which is in connection with the arrival time information corresponding to the
seismic intensity of an earthquake and its location as well as the time
transmitted to the respective alarm devices varies.

To address these issues, this study cross-compared to the transmission
time based on the widely—used communications method of a disaster warning
system. Also, the study identified that the location of the TTS engine

determine different information transmission and seeks to provide solution for

improvement.
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WG T | AR | AFEEARY | ABISFY | A | Rev | AldEA S
3bytes 2bits 28bits 3bits 4bits | 3bits | 7t¥ 7H

i
o)
fig

AGAAAE AEsts ABe] T 289 gom 15AFL 99 ALga

.

= A% 19 o] FIC(Fast Information Channel):= A H]

P>
>
I
(il
o
o
i
e
i}
ofN
o

T4 A HW (MultiplexConfiguration Information:MCDZ & %3} 16][17].

—  « Broadcast Web Site
L o Interactive Service
I+ JPEC Slide Show [ ILEEG

DT
/! V2 AT P MPEG4 MPEG4
! \ LD MOT 2 TRy
I ToDe -ICh Ch. s |l Tunneling P AN Data
mMcl | BEvws |
= ) MPEG4 LIVE TV
s Audio PAD NP.AD
Block Code
Avudio = = =
I'. FIDC .'I s e Data Service Video Service
s/ MSC
DAB (Eureka-147)
T-DMB
PMCI - Multiplex Configuration Information DLS - Data Linked Service

ST - System Information

TMAC @ Traffic Message Channel

EWS - Emergency Warning System
FIDC : Fast Imnformation Data Channel
FIC : Fast Information Channel

TDC : Transparent Data Channel
MOT - MMultimedia Object Transfer
PDA - Program Associated Data
MSC - Main Service Channel

7% 28 A% DMB  AEAF
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= AYFA LI (FCOS Gl (FEMA)S 2011d 5 s 2

A Ale AT&T, Sprint, T-Mobile, Verizon 5 ©]&EAAT 71 2F2] FofEd

A HAAE AFse M2 dgUd A28l PLAN(Personal Localized

of

Alerting Network) 73 A&¥<S Wi 20129 49 79 Az o=w wjFEsc)
TR VsoRE U A% A Ao =7hd, ARAFFAA sEAGe] T A =
of ARE A VAFoANE HAuE Bl Al AFTAEE FQl FAAL
A A ARE ALt FAAG A= AGAs o] %S B e A Y9

FoE A A A ExE AdEgh ovk Gt A9 AFAet st
oA EA Aol B A el S AF FAle] =TSt o= $1A 7Rk A
| ~5 7bsA she B2t 54 S &8, AdAs A6 = AbgECd AT A

GHRE dAFs= Alago|th
10) 7= Fgtd 3o} ReadyNotify PA
= et aol Alo] 5% ReadyNotify PA Al =®12 ®l &, 7]74A 8] A

of A % wgdy 7, 13 tsr1dedA AREe] Fuidsh2E7]- At
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EX T od FAE HAAR-SE-TA & AFst7] 918 ol &st= v
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Destination Address Destination Address
PIC | Seq # PID | Seq #
Length Length
Signal_id FT S
Ch_User_Tag T P
Voice Data
Source Address

Signal_id

Destination Task_id

Source Task_id

Data

a9 33 &4 B HAA BT E A

4) =AY 4

ol FFA A A HAHL AT} ANF R FHAY TS

ojFAL 19 34. I} FErh

i ~,
CALL TDLE

- | i

-

Mobile to Land
(Call wait for TX_OTA)

. I A
e Ty
Mobile to Land
(Call wait for ASSIMNG REQUEST MESSAGE)

. | >
F Ty
Mobile to Land
(Call wait for ASSING ACK MESSAGE)

55 | o,
ra Ty

Mobile to Land
(Call wait for TC ASSIMNG ACK MESSAGE)

A
- | ~
Mobile to Land
(Call wait TX_OTA MESSAGE)

. I )
d ~
Mebile to Land
(Call wait SEL_LINK_ON MESSAGE)

. T )
3 Ty
CALL ACTIVE
- -




M2 37 Setup ¥ 7] AHE BSP(Base Station Processor)”} Paging Channel
Z5EH ACK message W+ ¥4, Origination message 21 $ Assign, Traffic
message A2 & A2 LINK 74 9% & SETUPHAS veRth

Az e e a4 AErt ZAalselt #AAs el A 19 35.9

Zom A F et Apol e AT el e HA oA BSP7F Paging Al ol A

L Y
|
F Ty
al art — ponse
" | e
[ 3
a ait for ACC_TI
) [
F il Y
Land to Moboile
a ai ASSIMNG REQUEST E SE
[ or ASSING A ESSAGE
b _ -
|
all wa Z ASSIMG A ESSAGE
o I -
-
Land to Mcbile
(Call wait TX_OTA ME SE
L I -
—
Lan to Mool
all SEL_LIMNE_OI ESSAGE
. -
B
CALL ACTIVE
o -

a9 35, FAE AdH Hol#A

2. MHAFEAILE &Y dA
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1) Direct Call A% 7]

Direct Call ? I
2G,/3G

¥
¥

d

[

g4gst 7IN=

WA ST
AME OM
2% 3.7. Direct Call =3
Direct Call A%7IHLE 2G, 3G °l58AYS AFEsto] SAE3 a8 Wy

=3
11 A4 BAL Bl AREe SR FRASWLES AT A
Eo| CID 44S BF ABS Toldlol @k A5/ AYAAE 19 38 %

o] A

| Call Setup

EEEAE

/ .-\-H"‘-\-\.

YES o ~—_ NO
—___ apss =
AMP ON
I
BEYs

| Success
RETURN WALUE

138 3.8. Direct Call A%719 &) 4dx}
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2) TTS Converting Transmission Z1<%7|%H

I; TS Conwerting Transmission I
2G/36G

| (Y
g 7
:ﬂ TR}

Client I
mie
TIsHE T B R
L AMP ON
3 i

19 39. TTS Converting Transmission <=3 W+

¥ 31 EZTREE LAY

AMP 7}-5 A3
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Send Message

-\-\-\-\_"\-\_
YES .--f”fa;ggocol . NO

‘ Success
RETURM WALUE

19 3.10. TTS Converting Transmission A% 7] =8 &}k

NS 5 TTSHSA EAA 731 Zol= deoly ARddgz o
TTSHEE AH= ogsidolr 4 oA Uz dedn

3) TTS Converting a Received Packet %<7

I- TT5 Conwverting a Received Packet I
2G /) 36

A =S
?@%awm QHCI= TS
AMP ON

18 3.11. TTS Converting a Received Packet <=3) "
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Send Message

THLE A A e

vES _——Frotocol ——___ MC
=l Check / =
— cbs= —
TTS H=
AMP COMN

Success - ~
RETURM WaALUE

1% 3.12. TTS Converting a Received Packet A471¥ =24 x}t

TTS Converting a Received Packet A %7]1%-2 Clientol ] SMSZ WA X &
FAlske] 2G, 3G ol sEAEE A AFBEA LT ddolA TTSHSS 3
R

o Z AolHE TTS W& o= 9AdA st 7holw FrjolA = CID %

st A7 es 193113 2o TTS Converting Transmission %% 7]

Protocol CheckZ %3&] AHEHWAIXZS TTSHI oHE Fdss AE7|Hoz

A A2k 3.12.9F 2

4) TREEY T8

Unite. 2 #+8& 4 At

A A, Operation Layerdl A= A5t wA| X2 ZolE Aol At HA2H

°] AMP 2% 27|12 AA3 = 2 7S 33t &4, Relay LayerolA
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Olr
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>

WA A FE) ] Packet Datag w2 HFsts 7|Holth

3}

ool %

Packet Data
(Text)

AMP Setting
Value Data
(Text)

o9 3.13.

TTSHEs o] AEFRA L 228 WHer dAF

s

A A, Broadcast

FH = AGHRE ERA5Fo A wol MAE Rl oAFE A
2 Al 7]+ Broadcast Unit #1 #2102 o]+ Direct Call A7) 9]

AL

AuA2ge] Aot ZREF Ao s A$E A
Az el eRAAE AT
o]t} Broadcast Unit #3
T Y5k

A=A 7

TTS Converting a Received Packet 7] o]t}

Broadcast Unit #1

Relay Layer
Authentication
Circuit Module
Data (CID Method) £E
G 1 N Control
Evo'f) Module
AMP Operation
o Parser
(Numeric)
CDMA Module
calling
System E
#
(CDMA Based) Broadcast Unit #2
Cirein Authentication
Data Module
2 (Checksum Method) AMP
Voice) - I Control
Module
Text To Speech cip AMP Operation
Module (Numeric) Parser
CDMA Module
Broadcast Unit #3
Packet
. Data
M;sstagmg Text) Text To Speech
Yot Module
(COMA Based) ol
€1 1 " Control
(Numeric) Module
AMP Operation
Parser
CDMA Module

AFERBA 28 ZRZEES] AAE
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303] CASE TEST

M2MNetAFe] WM-800
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3) 2G
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AR AN P AARAsge] SR TR Sgser
41 AP Fane
T 8 9 %
e
UE]_
a9 4.1. DAS-CT
CPU ARM(667MHz)
e s CDMA/WCDMA/WI-FI/T-DMB
Al o w2 CID, DTMF, SMS, FSK, T-DMB EWSFIG
e BUHEHY 7], MY =TTS 4, WCDMASA 2 dlolH
24 T-DMBH o8 Z4, OTA”7]%, &H]4H Log7| = 104
¥ 4.2 ZElA}Lok
S WM-800 WM-211
Product Frequency Bands CDMA 800Mhz WCDMA 2100Mhz
Features Standard Protocol CDMA2000 1X WCDMA R4
Connector 30pin hoard-to-board cormector 30 pin Header connector
Antenna Standard MCX Connector MCX Antenna connector
Data RS-232 TTL UART
. S rt Voi Call
Interfaces Audio Handset audio interface . HbPo olee 4
interface(AMR)
USIM - Support 1.8/3.0V and USIM
Socket
Mechanical Dimensions 46mm(W)x60mm(H)x10mm(T) 46mm(W)x60mm(H)x11mm(T)
Features Weight 36g 44g
Supply Voltage 5V 5V
Overation Power Consumption <800mA <800mA(1A@5V)
pera -20C~70C (operating) -20°C~60C (operating)
Features
Temperature Range -301C~80°C (storage) ~40°C~70°C (storage)
SMS Features Point-to-Point MO/MT Point-to-Point MO/MT
Certification Carrier SK Telecom SK Telecom
Government KC KC
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FA(Frequency Assignement) 4|
AMP ON

B2

Eglilsg/axHE0E [

agimz | & L EveEA
21 24Es tﬁ’ » BES(AMO[H/TIE A
HAIK HaT@ i) ” I‘ i . OHYMEAZ
Client SW 7153 7|x|g
[@ '(HL.&»&I.;;'
&’ s AMP ON
s 2|
O 42 AFSA A S
3. MESd U H3t AE

3714 A e 2

a Received Packet)oll <3t 2G¢} 3G EAHA1 S 7h7)

W2 (Direct Call, TTS Converting Transmission, TTS Converting

303 HAEE 335

&l Paired THA WS
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& 43 AdE AFAzE
(F9]:x)
NO Direct call T%?ﬂ%ﬂgiﬁﬁg TTS Converting a Received Packet
2G 3G 2G_1 3G_1 2G_2 3G_2
1 3.23 1.21 7.18 4.61 6.30 3.21
2 3.70 1.32 7.67 4.69 6.12 3.34
3 3.42 1.13 7.83 4.59 6.43 3.25
4 3.41 1.22 8.03 5.21 7.18 3.52
5 3.63 1.12 8.14 4.67 6.30 3.45
6 2.90 1.33 6.98 4.81 6.33 3.86
7 2.56 1.18 7.21 471 712 3.46
8 2.28 1.19 751 4.69 6.43 4.21
9 3.11 1.24 7.43 511 712 4.10
10 3.47 1.16 7.35 5.19 6.39 3.84
11 4.00 1.22 7.22 4.87 6.86 4.58
12 4.42 1.21 7.35 4.55 711 4.39
13 3.37 1.27 7.48 4.61 6.45 3.95
14 492 1.14 7.79 4.64 6.54 3.87
15 3.86 1.22 7.34 4.73 6.72 411
16 343 1.24 7.23 4.69 6.36 3.58
17 3.33 1.20 7.44 4.72 6.53 391
18 3.85 1.19 7.28 4.88 6.84 3.86
19 4.54 1.17 7.88 4.59 6.19 3.84
20 5.92 1.22 7.67 4.64 6.71 3.78
21 4.46 1.33 7.21 4.71 7.21 4.09
22 2.60 1.23 7.41 4.59 6.39 4.01
23 2.47 1.20 7.36 4.81 6.74 3.81
24 4.22 1.25 7.54 4.79 6.48 3.75
25 3.63 1.19 7.28 4.68 6.82 3.69
26 3.23 1.32 7.41 498 6.44 3.68
27 3.72 1.21 7.28 5.03 6.57 3.87
28 5.85 1.21 7.34 5.08 6.62 3.73
29 5.00 1.28 7.20 4.72 6.35 3.77
30 3.33 1.31 8.01 4.78 6.43 3.94
1) Direct Call 4% AA
2GSk 3G % 7hAel S4B PR Aes] NS FHAL A A%
WAZE] AEAIZEY] A7 AEAE Fo T 5%E HADES Ald o2 22



¥ 4.4. Direct Call FAHZAIA2G , 3G AEAIZF v]i)

AT AA L CL 2G, 3G

Aol 4xt 1
2G - 3Go] tisk AA T AA (E20] T8t Ho 9l 95% t-3I2| 778 =3
)
N HF ®2F 934 5% o |
2G 30 3.729 0.892 0.163 —
3G 30 1.224 0.058 0.010 -
ko]l 30 2.505 0.895 0.163 . o

B4t #ole) 95% ClI (2.171, 2.839)

P-%t = 0.0009

Bt 2ol T A =0 (W =~ 0): T-gk = 15.33 % 43 2AY 1 BAT 23 A

AAAI} P-gro] 0058 Zrovmg F A AFEAIe F27F des

e

gite] Aol 25062 % 3G AEHEI WEA A5HE ANE A

o

I
G

2) TTS Converting Transmission &A% 374

2G9F 3G F 7FA9 TTS Converting Transmission W2 o2 A%3le] AJ7HS
2SS 4G SAUOEI ATEEES wEXA ¢o} miue] EHEYE uEr

= 74 glol BAH FEWAL AHEson Wikoxon WS o] 83 o)

oo

glole]

_82_



3E 45 2G_1, 3G_1 #kel#k wigk

2G_1 3G_1 X}oj

7.18 4.61 2.57
7.67 4.69 2.98
7.83 4.59 3.24
8.03 521 2.82
8.14 4.67 3.47
6.98 481 217
7.21 471 2.5
7.51 4.69 2.82
743 511 232
7.35 519 2.16
7.22 4.87 2.35
7.35 4.55 2.8
748 461 2.87
7.79 4.64 3.15
7.34 473 2.61
7.23 4.69 2.54
744 472 272
7.28 4.88 24
7.88 4.59 3.29
7.67 4.64 3.03
7.21 471 25
741 4.59 2.82
7.36 481 2.55
7.54 4.79 2.75
7.28 4.68 2.6
741 4.98 243
7.28 5.03 2.25
7.34 5.08 2.26

7.2 4.72 248
8.01 4.78 3.23

X 4.6. TTS Converting Transmissiond 4 232G , 3G A

Wilcoxon F&49 A4 2o]
Z94 = 0000000 B FH5 = 0.0000002] 74

Wilcoxon

A F
465.0 0.000

P %95
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3) TTS Converting a Received Packet 4% 74

th= 7H8 gleol BAA FEHAS AP Wilcoxon MH-S o83 g Hlo]

3 47, 2G_2, 3G_2 Afo] #k W3k

2G_2 3G_2 A}o]

6.3 3.21 3.09
6.12 3.34 2.78
6.43 3.25 3.18
7.18 352 3.66

6.3 3.45 2.85
6.33 3.86 2.47
712 3.46 3.66
6.43 421 2.22
712 4.1 3.02
6.39 3.84 255
6.86 458 2.28
7.11 4.39 2.72
6.45 3.95 25
6.54 3.87 2.67
6.72 411 2.61
6.36 3.58 2.78
6.53 391 2.62
6.84 3.86 2.98
6.19 3.84 2.35
6.71 3.78 2.93
7.21 4.09 3.12
6.39 4.01 2.38
6.74 3.81 2.93
6.48 3.75 2.73
6.82 3.69 3.13
6.44 3.68 2.76
6.57 3.87 2.7
6.62 3.73 2.89
6.35 3.77 258
6.43 3.94 2.49
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¥ 4.8 TTS Converting a Received Packet A3 A2G , 3G AEAIZF v 2L)

Wilcoxon FZ ¢ AA: Aol
94 = 0000000 B FH5 = 0.000000°] 774

Wilcoxon FAH
N NHAE) A= P T84
=z}o] 30 30 465.0 0.000 2.760
A Ay P-zho] 0.05HT Zorm g F A AFAe] A7 d5S &
S 9n 3G AEHES MEA AEHE Ase A 5

4) AA dlo]g w]a
Ao mE 67112 Ad WS 5824 (Test for Equal Variance) 2
2 AEAY zFol7b QA AmECHH 3 499 72k AAEAlLS fo|grt

A ol flolg e Haflx 3o A#glol s 4 9= Levene's AAS

¥ 49 AA "oy TRAAAAI}

2B A 2G, 3G, 2G_1, 3G_1, 2G_2, 3G_2

do & A o off
lo o 40 o2 Ao
N
X

E Rite] BUFYh
7 st ol gl Rate] thEU L
g a =005
®% WAe] 95% Bonferroni 218 3¢ S
X N xEF HA CI =
2G 30 0.891816 (0.596503, 1.46189) “ia
3G 30 0.057505 (0.042627, 0.08505) et =
2G_1 30 0.286827 (0.198948, 0.45340) il
3G_1 30 0185553 (0.125193, 0.30153) 22 —
2G_2 30 0.307806 (0.228512, 0.45459) %2 —
3G_2 30 0.309000 (0.214238, 0.48865) g d o4 o5 de 4 0 1 5 n

R0 FNF FOF HS T X BN 299A A2 GELD

N AE 45 = 99.1667%

4%

2%
L EAY P
U Ha — 0.000

Levene AA 14.72 0.000

a8 44, AAEHoOlE SEAAA HnT
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