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Ubiquitous security,

safety and medical services and Kkey
technologies for each service was investigated. And international

regulations and standardization trends was also investigated.

And new u-security, u-safety, u—health servicse which can be
implemented soon was introduced.

Finally seven initiatives were proposed.

) ol o sh= | Y, uobd, g
AH O
J& | u-Security, u-Safety, u—Health

- vi



SUMMARY

This study was conducted to make spectrum policy

about u-security, u—safety, and u-health in advance.

Ubiquitous security, safety and medical services and key

technologies for each service was investigated in Chapter 2.

And international regulations and standardization trends

was also investigated in Chapter 3.

And new u-security, u-safety, u—health servicse which

can be implemented soon are introduced in Chapter 4.

In Chapter 5 seven initiatives(about technology and
service for Sub-GHz, WLAN(Wireless Local Area Network),
WAVE(Wireless Access in Vehicle Environment), RWR(Road
Watch Radar), Radar for vehicle, MEDS(MEdical Data

Service), THz, were proposed.
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7}. RFID
Bl Z2(Tag)ol HAE ICH AFHY e LFARE FAFIRFE o
83} H) A 2] How  dE-gEssE 7)ES 9nE,

ISO(International Organization for Standardization)e]A] 7§t o] & =+
g 2 G EAH 2o ME o] E8F I QUTh
135k S AlelekH 13.56ME, 433ME, 900ME, 240z S & EF ISM
g o] &I EE FHodrh 135k e FE FE oY =
AP glar, 433 S Fa, Fuk 5o BF B g Aol
a lom, E?} Mu| 280 2= 1356Mz tHgo] = o] &5 il gtk

<x 3-1> I1S0Q| Fu} Y RFID ==
24 ISO/IEC 18000-2|ISO/IEC 18000-3|ISO/IEC 18000-6ISO/IEC 18000-4|ISO/IEC 18000-7
Fok= | 125~135 K 13.56 M 860~960 MHz 2.45 Gz 433 Wz
ohbp| ~ 10 cn ~ 50 cn ~10 M ~ 70 cn ~ =AM
= =& s -
Bt e ot -
E=D| = p = -
EfDR| sB|m™ 17} P HIwX x7t -
~ogc s=aE|, | IDFtE, ALE XH_T'_I'.;F;EI, 01_?_4, ’é*_T’;, ot S
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}. NFC (Near Field Communication)

NFC+ 1356MHz e BIHEZ2 2AE FAEA7&S 9vsty =2nf
A717], E3] AvtEENRSY g5 3 @ I HolHEAS AT F
AS Wk olyel 7Ee HFHFA AvntEIIE 7] (ISO/EC 14443) L
RFID®} 4353534 S A&t} 1356MHz By v d&=2 A8 FAE
A8 B4 W] wel 10cm °)We &3 ¥ (Proximity) ¥ Im WY 7HA <l
e I s %‘ﬂi & (Vicinity) 2.2 273 4+ 9 ISO/IEC 144433}
18092+= 4 2 10cmelW, ISO/IEC 15693 ¥+ ¥ SZE Im H
Gl TaRA] e el

NFC %2 " gded wet A2 g2 d555E A Y

NFC E& H|EEH4| A0lE 7= =5 :\ -
ISO/IEC ISO/IEC ISO/IEC f\’Cuw\‘w ‘/j\‘ T:é\
18092 14443 15693 ”\ / \ sical | ) \\ I 2Ie3]
sxwe | 7P| 2EE CI=1E= CII= I — - //
dezg | esdsE | S +5 — |
saeel | 100m 106m Im U o loeates v
Proximity Cards) Vicinity Cards)
HolE 106,212, 106kbps 26kbps 0|5} . == e L
= 424kbps - — S
~njEvis Ao aolg g
S8 20t | mHi2P)| (@7, EUs,
e AtEola)) p—
s Etgl1 Etgl 2 Elg 3 Efel 4
RF QIE{H|o|A IS0 14443 A ISO 14443 A 1SO 18092 1SO 14443
&= 106 kbps 212 kbps 106-424 kbps
IS0 14443-4
I=ES T 28 A Fof FeliCa ZREZ —
H=e| 37| 1KB 0|5t 2KB 03t 1MB 0[5} 64KB 05}
28 20 Chl SeMIA2 HE2FEN CHE S2Mu|~8 D8 EfT
L NE E2CEE Topaz™ ‘ 2L FeliCa™ NXP MAFARE™ ‘ ISO/IEC 14443 A/B ZEHE
¥ EA4 AR FTAIEFEY
<72 3-1> NFC == 4! Elgldd EA "l



t}. Bluetooth (IEEE 802.15.1)

BFEAE 2400~24835M TS o] &3 AN 717] el AAH

o7 BAEANS 37 93 gFoF 199943 129 EF%F~ vlAd 1.0B7}
W7 H o]3 AFH(Adaptive Frequency Hopping)E #&3F vld 127}

2003 11 A8 = A},

2004 10€¥el=  dHeolH  HEEEES Hi 3WE AR
2.0+EDR(Enhanced Data Rate), 2007d 7€+ 4 %4&
3 K7 %5S 743le SSP(Secure Simple Paring)’}t Z3td 2.1+EDRO]
HEHAT. EDR 7l50] AlFedl gAg wet 7]E9 AEEEE 2730
o’é}/\l QAN o Hs] ~EZY AH| A T3 o] a&HolH o HEFd=

HAIE ZHA . ol E FHAIE S&Esta 7|E(EDR)E U 84 oY tH
H A 3.0+HS(High Speed)7} 20091d 4€o Wz Qlth WA 3.0+HS+ 7]
= EFFE ASWde adE AEE #Rb ofdEh 80211 H
PAL(Protocol Adaptation Layer) 7| &S & &3t EFF2 7]7] 7+ do]
B 2EYY, 394 A5 22 E&FY dely " AR =7t 75
HATh Egh A9 e Vee WA ol B HlE HEARE £
T A = Ao

20079 6¥€ EFF 2 SIG(Special Interest Group)+= =552 Low
Energydls= AMEE S8 EofE Ji&sHA 20109 6¥€9 Low Energy
Zleo] A" EFFA WA 408 IRET A 408 AR A S
AW 24 Mbps A&e Adsty A8 A8E 484 49 F 3

=, AoAo), A, 171 A0} Fol Aol Fsell.

Class | Maximum permitted power | Range | | Version Data rate

(mW) (dBm) (m) Version 1.2 1 Mbps
Class 1 100 20 ~100 Version 20 + EDR | 3 Mbps
Class 2 25 4 ~10 Version 3.0 + HS 24 Mbps
Class 3 1 0 ~5 Version 4.0 24 Mbps




2}. Sub-GHz USN(Ubiquitous Sensor Network)

THHE s E AT < |EQAZTH Aol ZQ
e AHE AdS F v o= ?Mfﬂ 7 om, o FrHAY
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| SH=EHA 7]¥ [EEE 802.11¢ WLAN 7]<o|uv IEEE 802.15.19]
FREEE 1 BFES 2008, 22 AHAESHAA A 39
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o = [EEE 802.154 i

[EEE: 802.15.4°0 4 &g A=

o]~ + TEEE 802.154%

ol AF

IEEE 802.154 PHY A= 20m
£33 Ha 20914 Hd 250kbps<]

o #3458 o

A A sEaL Sk

<E 3-2> |IEEE 802.15.4 7|=%& A}Qk

"I REs

Z|Hko 2 Y E

#3518 AAHGT,

=3 A

7HA 7171
=5 Ko}

—[Ij
[‘_u
=
opx
N

AN AL, ZigBee et
=3 o Zg Aol UH
of #Het W8S FAHSY ZigBeed ZREZ ~ES A AL
ojule] AT A 868/915/2400Mk tf

ALLEL 2 2t= FTFS

- ALl =

Frequency 868 Mz 915 M 2.4 (lz
Data Rate 20 kbps 40 kbps 256 kbps
Modulation BPSK BPSK OQPSK
# of Channel 1 10 (2Mk) 16 (2Miz)
Packet Period 53.2 msec 26.6 msec 4.25 msec
Flzcefmer < 92 dBm < -92 dBm < -85 dBm
Sensitibity
Range 10~20m (ImW) 10~20m (ImW) 10~20m (ImW)
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Personal Area Network)o] = A}-&¥# ),

Sub-GHz &217l+¢ x+sle IEEE7F %35t 9ow, IEEE
802.15.4g <}t IEEE 802.154mo.& o] & 4= <t}

IEEE 802.154g+= 2vtE 8= AH|AE
Network), HAN(Home Area Network)gli= £o15 w51, 1km 5414
A Hu IMbpswe AEEEE 222 g Fata vt FSK(Frequency
Shift Keying), OQPSK(Offset Quadrature Phase Shift Keying),
OFDM (Orthogonal Frequency. Division Multiplexing) Al 7}4 E& A%
of gk % 2Fo] FAHY Z7d uid iTES ek, 201249 4€
[EEEC A #HF qtAc] SA= A

IEEE 802.15.4m< 802.15.4g°ll A AF&3t+= FSK % OFDM =A% 7

—_

£& TVWS didel d43t7] el 20119 A0 20149 HF #F
N S85s BExE A3 341 Folth
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v, WLAN (IEEE 802.11)

HH S ol 2.4/586 ISMHelA ZAYF NS 9 7=z )
Hke) 7] A1 2Hsk IEEE 802.11 7]1«-¢ 20099 99 IEEEC] A
sAdERom Yoyt zustdo IS d=FshA @i AFsH] A
Gbps o9 A% £x7F Fashel wegl 2008 11€0l 1
o FAsH 20149 29 HE XS TRT oFolr.

IEEE 802.11lacolA&= 4 HAEEHEE Gbps ooz AEst7] 9 st
ARE %) & B g AREAEY EA] H & (Multi-user MIMO) 71
o MEA =gt AT

IEEE 802.11n< 20/40M %S AEstloy IEEE 802.1lacol A+
T A EZE Hd 47bA] GFAIA dolH ﬁahﬂr s £25 F71
A AT g 7]Ee] A dF ERk ofy g, HdAg s
A 1607t A4S 3g3to 24 Radar 59 Z_“é/dioﬂ sk 33
3] Aol 7hsatA HUt

5HH, 802.11ac E =3l A= 1Gbps o9 A% &2 x]%s}ﬂ 913
A 23k 80MHZ/16OMHZ/] T 9E Awsl|

o 7]& F % 24GHzE AHEstE 802.11b, 802.11gete] 3k S& X
718 AT,
<E 3-3> WLAN EZ4d 7|2 e
a2 = IEEE(Institute of Electrical and Electronics Engineers) &2
= 802.11 a b g n ac
Selois 974 99.10¥ 99.10& '03.1& '09.1& ’12.5(D3)
ZEnjeChed 2 461z 5GHz 2.40Hz 2. 404z 2.4GHz, 56z BGHz
FENMESEE 54Mbps 5Mbps 54Mbps | 180Mbps 1Gbps
ZDI™ESRE | 2Mbps 54Mbps 11Mbps 54Mbps | 300Mbps 1Gbps
FHHEK| 35m 100m 100m 210~300m 1km
== MIMO-
CtSst OFDM CCK OFDM OFDM
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TRANSPORT Layer 4 } IEEE P1556
NETWORK Layer 3 /.
DATA LINK Layer 2 | IEEE=®802.11p.
[ ASTM 2213
La 1 e - -
PHYSICAL ver B DSRC
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. . ) Pulsed doppler
collision avoidance radars % 30GHO| 5} AHA| Pulsed fre
M.1452-2 | and radiocommunication (CEPT, sliiAt= hobbin 9
systems for ITS =0 pping
applications 2 freq. CW
% 60GHE CHSd AtA| | Spread spectrum
(CHZ | Z4H =)




A}. ubiquitous—-Health

u-Healthell thak #h4lo] mopA|HA thekgh A2~ 1?43—’ A= Al

)

S 9% 71 B Aoz tE BESF el A W& Folt

ool = ISO/TC2159 ISO/IEEEL07391 4 E#88 Fxsm glo
o Ze = 20079 TTAZ TCAATS 37149 938) A
[EEEe] tf-§3st= =l 35S /MY Folth

2, AR AR, BRFFTI —o‘)i Zﬂ } o a3 %"711}—123 EER:
=94 dxFolt IEEE 11073 PHD X2 EFE A8 HEASF

7hA U uge dE BHes d&stn Jdon, dA EFF2, USB,
ZigBee 59 ZEdS AHolslal 9

Aggregation Health
Manager Records

® 8 Telehealth
(7] Service
ZigBee" Center
Local
Area
Network
(LAN) 4 #
Interface f—— |
) Bluetooth’ T
Personal Health
Area Record
Network Network
(PAN) (HRN)
Interface Interface

<72l 3-6> u-¥A Jio|=2tel



TTA PG4199) A += TTA.KO-10.0463°1 4 u-A Azxrd s
TTAKO-10.0477 A= NAA7Z71719F AHZE B4 T2EZFS 49
shal 9l
Z}. ubiquitous—City

u-City vz F+3tE u-City Av = d8)9 A 34 (g, g, &8
#2])s T3 Tl Anladge g8 Ax 2 uCity AHY &
AstE 98] 2006 -8 F2H A

&7 AP R T MIIH R
U-City £ 91 A 8] A
., ¥39 238 B3 8a %A ...
: J HURE e
U-City AU A HIE{E O] A
: 3
fl—— vcosEamRs .. =y e
- * -
o 9 W AE| E-ﬂ-ﬂ!#? HE{HO] A
“”i iﬂli‘r ey HeSUINE
X & upal
oiCjoju € R -
ZA: u-City w38 29
<12l 3-7> u-City E& 27 A



o= olFofx=H FAENVE
A7N%S u-City AHl~ A 9
EAARE S45tn AFste 71+ 2 RFID/USN, WiBro, BeN
§ Auzo AdAEEE] & Zas

GIS(AX 2] g BA|2~8), LBS(AA B HA| =) S3F 22 &8 AL A7

["O

2z FA71719 o] golgtE SHAA FF AA HEHd dEEHe
714%  W-iFi Mesh Network, ZigBeed H#HARE HA3AZ
WiBEEM(Wireless Beacon-enabled Energy Efficient Mesh Network),
RFID, Binary-CDMA 59 7]&°] 2 185 & FA 0]t

2011 10¢€ AlA Z=9 U-City#d AZ7Hs9 YEY=AQ ‘U-City
World Forum'7} Z8 ¥ 3, sre] U-City 7|+ %53 5 U-City AX
wFet JHAA TES A% 'U-City =4 71«39, & 7H%48}°ﬂ
u-Cityot #&gh =4 FF3h= o] 7]sitof M3l =97t ¥
om FENFHE 20129 =udlA U-City World Forum %Xﬂﬂﬁﬂfl
Z MFs 3= U-City7t =4 FFoz2 HELEL o yolrl AA

=
=
=
=

g HET 5+ 9E e tasts P,

=t



1) Fazate F

Al 2011 3} 20129 =

°©

3l ITU-R H.a1A ol A]

5

3 59
9

W
bt
o sloH Feuas

©

At

5}
=

,_x]
4

BA

A2d7ed FHY TA
F2 AHH I, F8 A s

z3} Abe 5ol

B

=K

3

o

ste] Al

7=l =

Far, sig 7lsel o

S

A
ey

1674 =

—
I
sl

P

=

=

=

=

7171

i 2171
—

—

H clof&

0|

0| &3
=2
S

=

=

A O
=
k=

A Z1EE 0l

7
AL Z|=s5tks 717

=2
A5t
A

A
!
=

=

H2|oM FME

AZ| AL H
o

HelolM &

o
Al

]|

—
e

=
[=)

o

|

=

20 %I
olm ok
I or
MY
&0 |l

==
1o

o~
\(Ks}
O -~

- N
n gl

N
<
aF o

<# 3-7> ITU-R

Telecommand
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ég 10500~10550 (Equip. for detecting movement)

sz 10500~10550 (Equip. for detecting movement) 17700-17740 (WAS)  [18260~19300 (WAS)

=t 24600-24350 (RTTT)
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Lithuania, Luxembourg, Malta, The Netherlands, Medical D’ata Service Systems
Poland, Portugal, Romania, Slovak Republic, operating in the freque?]/cy range
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EFTA: Iceland, Norway, Switzerland, Principality of | MHZz to 406 MHz
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USA FCC 47 CFR part 95
Canada RSS-243, Issue 3, February 2010
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Singapore IDA TS SRD, Issue 1 Rev 7
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