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Abstract

u-safety service system inter-works with the diverse operation agencies, through CCTV network, such as the

emergency call terminal with built-in GPS, the mobile communication network, u-safety service provider, relay system and
CCTV control center. In the case of the emergency call, this service searches the location of caller in real time, and then
continues to search the location of caller through the control of CCTV in the searched place, and can provide the several
agencies like guardian, police office, fire station, hospitals, relief organizations and municipalities, with the diverse
information necessary for the secure rescue through SMS and wired network. In this paper, a new protocol and
specification for u-safety service relay system is designed and implemented. The effectiveness of presented protocol is
verified by computer simulation. The designed protocol of u-safety service is applied to real 3GPP and 3GPP2 mobile

communication networks to verify its performance.
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= 1. ZIBSEXE A HIAl gl HEHS{A|
Table 1. Emergency call information connection method
& type.
ARy
ik EYTE CYTE]
I HERY Array¥
MM~ FALA d3ssny N3ssyy
ZPC - CCTVER | XMLy XMLY
Nad A58y {ELEET
Lt HEAY 22388
WEAY NFEEHRE ol FEA A Fage
2 FAINZE AFT o AR HIOlEi o), g
I A IeEEAdE’Y A7)+ 80 Byte 2719
SMS A} 2712 S H T
¥ 2 SMSZE3EF™E =
Table 2. SMS emergenoy call information structure.
e Example M
231 DEX} 91K UE=EX| 0|8,
= FE OAX| Totts, 2IXEE &
SxI2 Hoxt EH Ug=ERe E5A FE(O|
= HAIX| £ Tez) §

(1) SMS S &XI /XY EMHAIX (80 Bytes)

i

3. SMS Z&At /RHE AR 7=

Table 3. SMS caller location information message
structure.
37| (Byte) 45 % A
8 1255 4 8 190D 12345678
10 1238 24 AT YYMMDDHHMM
11 SE% MEHB 01011112222
MNA o8 (s&x X
. Diledz% ] Corp
H5% M)
10 oo 02 -3 70 104854 E
ofglo gE(ER M oxt L) F/IM/N
. GPS & 7N =3 59 F&2(GPS G, M
URERD
20 JNNZGHL) AN BE(REE) | B
" HERE AT AYH1ad) 128.45.15,
T 43548
nee 432115
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(2) SMS HIAIX| GAl (£ 80 Bytes)

E 4. SMS HIAIX] A o
Table 4. SMS message structure example.

£% | sE% |4 |6ps, | AN | HE,
LEELTTERET

TEY | 3EN |3
4N HE | 88 | 08

i
rE oy
lot ot
E

1234 (1202020101111  [rasasus
s678 | 2130 | 2222 | C |BFE | F| ¢ | BHR | X
4321X15X

12 0% sfal, dloje7t ¢l

o

# SMS+ Left Paddings
= 75 0x00% A&t}

(3) SMS EEXt & MAX|

E 5 SMS HSX HE HAIX] M
Table 5. SMS guardian information message structure.
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Table 7. Data structure.
Message Size Message Data
4 Byte 1672 (orzhofl g2l)

(1) Message Header 7-% %9l Header: Byte ©-9] 9]
), ARI7F Qs dojHt}t 2o YA = Space(0x00)
A= Aoz FAS.

3 SMS+= Left Paddings €%/ 0% shaL, HlolH7} §1
= 7% 0x00(Blank) -t}

(4) SMS TIAIZ] Of Al

E 6. SMS ESA HAIX] A 0fA
Table 6. SMS guardian information message structure
example.

SER PIZEE| SEN HEN|HIXL| HER] (HEN2 |HSA2
Mo D |[Hg#Hs (98 | 008 | HAH | O |HHA

01087654

01011 (1234567(010111122 S oA (010123456 Z A
18) 321

112222 8 22 (18) 78 2

H
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o FAIAIZ dlo B
3k Zlo|t}, ?71]34/‘]% FAGH Array® (IF3EARE

37| (Byte) Md Example

11 SEN HYHS 01011112222 % 8 O|AIX| Header =

135z 2 4 ’
8 . IDE - 12345678 Table 8. Message header structure.
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1 2o 7Y T 1 EES 20 HoH Type

(227 PL, P2 et Operation . Operation Type®| [t 484t Bt
18 HER1 02 R Type Hy ytes
11 BB AN 01012345678 Message ) Messaged M& %# Stri
. 2812 0§ gAY Direction 505 72505 _Send(SD) tring
11 B2 dEN 01087654321 Transaction ID 8 Trace€ Unique ID(Trace ID) String

Message Body e Operation 80| ZQZ o= Data. | Bytes

(2) Operation Type2| &9

E 9. Operation Type 7=
Table 9. Operation type structure.

Operation 1038 £ .
1472
e z 167 Requester Operation
SOS ™4 1 0x01 A Rt SOS ¥HE Q¥

(3) Message Direction| &9

¥ 10, HIAIX] ME WEF 58 7=
Table 10. Message transmission direction structure.

Message Direction | Value Operation
SOS_Send SD | O|EEMA(AAAY SOS A&
OFEMUAMAYR)Y sOS HEY ot §

SOS_Response(Ack) AK

(4) Response &% 321 Operation Type©] SOS
A4 o] A 2L Operation Typel. .2 &€ 799
Response(-5-#) Al o}2 9] Response &% 32}v]E =
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Table 11. Response common parameter structure.
e 490 Bl 0| § Type | &4
Client 9 Message TraceS 9@t )
7}
TRACE_ID } DY #e TRACEIDE H N4 String M
RESULT Jhe S HOE Zitcode 0 O M3 | String
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Table 12. SOS request property message presentation Set Order No + “” + Data Set #x¢] NAME]
structure.
LENGTHIVALUE = o]Fojx|w wkof A&z o R o
g5 2ol i TYPE | &4 26] A AO. o] A = ofe] oMo E n
TelcolD Jb8l | EAIAF D -KT/SKT/LGT' | String | M ol A A flef M Datas { ) <hel A4 o2
SenderlD | 7t | 29 MapHs String | M R i=a
SenderName 7t | 29l 0|2 String M
SenderSex 7HH | 2ol M String M
LocationType || 7Fdl | 7|X|=, GPS 7& String | M (3) Array Data 74 Ol Al
SOSTime JHe | SOS A A|ZE String | M
Latitude | 7HA | 9= String | M E 15 Aray Data 74 OflAl
Longitude 7 | A2 String M Table 15. A dat ruct |
POI >rel | POl Sting | 0 able 15. Array data structure example.
GISCode 7t | GEOCODE String O = PARENT1 PARENT2
Memo 7tE | =2 String | © PARENT_CTN 01011112222 01022223333
ParentData | 7t® | E3X} O|2/M3tHS Array | O PARENT_NAME ST SAE

(6) SOS Response Property ¢A] #IAIA] Body©l 335
= 2ol 3

I

# 13, SOS Response Property MIAIX| E8 F+=
Table 13. SOS response property message presentation

structure.
i Zo| ot TYPE | SM
4=
CENTERID | 7pa glcﬂﬂv 51'5517;?'365‘5;}%@3 String | M

(7) SOS Result Code

ir
ar

14. SOS Result Code ®$ +=
Table 14. SOS result code presentation structure.

RESULT CODE 28 e
0 SUCCESS NZ
1 SYSFAIL Al A Ao
2 FORMAT ERR | OJA[R| &4 o=
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Table 16. XML schema presentation structure.

Ye|HEY A 29 %
SOS 1
Message 1D 1 A2l Mz
Status 1 AR Send, Arrive, Receive
Sender 1 SEX HE
Phone Number 1 SEX Motz
Memo 01 E0[(Ha])Aret
Appearance 01 EYAME
Sex 1 e
Telco 1 ARIRL B
D 1 AR 1D
Phone Number 1 ALRIRE Motz
Center 1 CCTVMIE HE
D 1 CCTV M ID
Phone Number 1 AE MatHs
SOSTime 1 SOS Azt
GPS Location 1 SOS 2hd Q%]
Location Type 1 GPS, 7|X|= &tol O|E7|X|= XIEE
Latitude 1 e
Longitude 1 8e
POI 01 POI IXN=ZERY; EotE)
GIS Mg 01 REY2Y Mt As
Parent List 01 H3X} 2lAE
Guadian on HS Xt 0|8
Phone Number 1 Ho X Motz
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s ARE W
1 WrEA] g AR (),
01 & AMGSAY ALESHA ol H(AlE)
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Table 17. XML emergency call information structure.

CenterID
(107 2))

TelcolD
(5%t2l)

SERIAL
(8%t2)

SenderID
(11%r2])

YYYYMMDDhhmmss.XML
(14%2))

v

E 18 XMLY ZI235E™E ES oA
Table 18. XML emergency call information presentation

structure.

KTO00CHK0000000010333344441234567820120129041601.xml

TELCO ID CENTER ID SENDER ID SERIAL YYYYMMDD

(5% ) (10%+2]) (11%2]) 8% 2) hhmmss.XML

KT000 CHK0000000 01033334444 12345678 2%1421210129

oI, u—QHMH[A HARS

NFgsEG1E FA-FA8e dARZES SMS 4
ARE, XML SAREZ st ofefo] 2t &
gk 543 Al tiste] Aot}

1. SMS AEE : 0| SHPC HS

7t 9

(1) FAAAGAANA o] 5FAA A FAPCE 7
$8 DR 1FeEARE BA8a, BelEs )
58 e,

(2) SMS AAREL FAPCO Az}

Lt 785 9 g

(1) =4, o] &AL #AMH A8 F7A 9
Al, XML AAIEE, CCTVEFHAAMY So A%st
of ZIgsEAe ey JHe] 558 OfeRE Ay
skt
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Fig. 3. XML connection module diagram.
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S|
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(1) XML Directory Property

v
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Table 19. XML connection module directory structure.

W2|HE | O{EE|RE g =%
XML SCHEMAZ HMZst= ClaE g
SHEMA (../xml/schema)E O
SOS XMLE MASH= ClalHz2|
RECEIVE (../me/rec?ive) °©
ACK SOS ACK XMLZ XMZEsl=
C| 2 E 2|(./xml/ack)
RECEIVED SOS XML 9l2 XMLS XZsl= |z
READ E{2|(../xml/read/receive)
SOS XML 9/ XMLS XZat= C|a
ACKREAD E{2|(_/xml/read/ack)

(2) XML Center Property

v
ar

20. XML A 2& Center Property 7=
Table 20. XML connection module center property

structure.
dE|HE OEZ|HE g dd H| 3
D ZHME 1D
NAME HHAME HE
ADDRESS HHUEH T4
ADMINMAIL Z2|RF Email =
(3) XML Teleco Property
E 21 XML 9HZE Telco Property 7=
Table 21. XML connection module Telco property
structure.
Aa|HE | OJEZHE g 4% H|

IPS SUA PSS " TERE LY
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(4) XML Log Property Fotal A JA AAT F JEE FAEE FA
& RUE A A =S detr] Sl o
E 22 XML ¥AHE= Log Property T+ Warning 7]% A o] Bz o]t}

Table 22. XML connection module Log property structure.

ot
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B) XML 5o&4dr AEo45 Ack A RUE ] EAE1, Databasedl #7343t}
S — @ REEYE BARee Fa 5ozt oY
Arrive: XML 712 §§7g57} MUY AARSN HALA S x3], Az, A9Hzs] ARdE R3], A
Receive: XML 2123 2H 'S CCTV AHA AN A0 Halg A %3] 59 V)5S ¥3sic)
sendrall 4) AARE Fe) A2 B2 Ve 74 BATzH
— 2 EANBACIEE AEeto] Bad weh AN A
6) AARE 7157 CCTVEFRANELQRA 2 s)ss waa
il disi vheat el Aefskalt. 5) AHEA BT} FEE A AEE AE Y
D QARES XMLY AREZFHRE CCIVRA ge) Q4o golgt UL A1F, thabd $A%%, o)
Az 54 DEARAA Adehs 98¢ AT 9 qpet 2A/EAL U BS TF
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XML AFEEARE dol Addrh AaHew Iv. 4% 27t
XML HEEHRE ¢l H9d Receive AckEs
Agdatel, /xml/Send HFE el A7) Bow=FoA Aot y-obAXH]Af  Protocol
© 7 &AVE 9k COTVAANZRAME 3 3GppWeDMA %39 9 3GPP2UXEV-DO 31 A7
XML 22 ARE elolM, saAgr(ols, A3 o EEA W] AL A dAE= A olgel 2ol A
Ak oA AREIE, AHE FESh, AT A moyope BaA AFAT u-dAA 2 SA o
Vel CCTVAMERS Alotelel 22249 AHE 49 ggaes g2 du 79 shiel ARt shi
staA A A gz pAsdn ]2 Este] BER (Bit Error
Ratio), PER (Packet Error Ratio), FER (Frame Error
3. ZE[ZZ : QrelMH[A S e Ratio), BLER (Block Error Ratio) 5& 243 4 9
u- AR =AY AT A A o] FEAIARE K] o} 29 5= gagy TAEE Uehdth o= YES
HeEAY] 3 ARE 4 2 AR FAPC 2 ge mdskA @1 e A golAe st
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sk ZRIYS T8, 72 Ve ved 2l x| o= 8 ojudt ASE oRAThd|ol A uhAE
Bof @k Packet-& MS, BS, MSC, u-QHIAH 2 MS, F7]4 2
8 MS2 FA] dAFsdrh & Sl AW XA
7t 222888 £ s Qo= 100% J3ES AFst7] wol AlEd ol Al
SMS 2l EE2 $A15E SOSEEHEE 354t A 2l sked e} 1o
Arot HoAARe Ao wEt AMEE F dREE a9 6L A o) TEAY FAEE Yehdth o)%
ASCIT =353} 22 e o] Agjet T A 72w
& Ao 7} Cello] AHEAF 7, A Tke] A7), o],
Lt 215285852 M2 WY 22 7= "J@ﬂﬂ%«l P L AFEALY] o] &t ZF AREAL
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5. Link level diagram.
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Fig.
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Fig. 6. Network level diagram.
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Hull Curve of 1xEV-DO rev.A in AWGN
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