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SUMMARY

1. Title

0 A Study on Optimal Utilization Plan of Low Power Wireless Devices for

u-City
2. Purposes and Necessities

O Purposes

O Develop ways to improve low power wireless communication networks
for the u-City such as Wi-Fi, Bluetooth, ZigBee, PicoCast and others
for smooth implementation and success of u-City projects.

Q Build the guideline on low power wireless communication networks
for various environments and situations to establish the u-City

communication networks that satisfy various customer needs.

O Necessities

O Communication network link is the key to integrate the city intelligently
with u-IT such as BcN, USN and RFID and activate the optimized u-City.

Q Networks for realization of u-City are different from existing communication
networks and independent not to allow link with other networks.

Q Currently, many wireless communication technologies are used to realize
the u-City. However, due to the absence of communication guidelines
suitable for each situation, many errors and confusions are occurring.

O Therefore, demand on local governments for network link to provide

smooth integrated service is increased. Then, “the Enforcement Ordinance

- XV -



on Ubiquitous City Construction Etc’ including special provisions for
private networks was passed and used for building the u-City.

QO Special provisions for private networks include existing broadband
networks as well as BcN and USN to open the possibility of private
communication networks. However, link between private network and
commercial network or other party’s network is still prohibited. Additional
improvements of laws and systems should be made for u-City activation.

O It is necessary to develop ways to improve low power wireless
communication networks for the u-City such as Wi-Fi, Bluetooth,
ZigBee, PicoCast, WiMax and others for smooth implementation and
success of u-City projects.

Q It is necessary to build the guideline on low power wireless communication
networks for various environments and situations to establish the u-City

communication networks that satisfy various customer needs.

3. Structure and Scope

0 u-City Case Study

O Analyze wire networks and low power wireless networks for the
u-City in and out of Korea.

O Study laws on wire networks and low power wireless networks for
the u-City in and out of Korea.
- Study characteristics of low power wireless networks’ service and

system.

O Explore challenges in low power wireless networks in existing u-Cities.

- Compare specifications for low power wireless networks in and out

of Korea and discover improvement points and lessons.
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O Study low-power wireless networks built in u-Cities out of Korea.
Q Use local contacts.

O Contact experts.

Q Use local students.

QO Collect data from relevant conferences and forums.

0 Develop the improvement and optimization plan for the u-City.
O Discover problems in building low-power wireless networks for
u-Cities in and out of Korea.
O Suggest improvement plans for low-power wireless networks for
u-Cities.
- Suggest improvement plans for WiFi, BlueTooth, ZigBee, PicoCast,
WiMax and others.
O Develop the guideline for optimal application of wireless networks for
the u-City.
- Suggest the reasonable guideline for wireless devices with new
technology.
- Suggest the plan for building low-power wireless devices based on

consistency.
4. Analysis and Result

O Encourage expansion of 5 GHz LAN service.

O As for the ISM (24GHz) band that is most widely used in the u-City,
due to WiFi concentration, interference occurs.

O To use the frequency band of 5 GHz low power wireless device
smoothly, the 5 GHz band should be reallocated.

O IEEE 802.1lac standardization should be accepted to expand the 5GHz
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band and secure frequencies for wireless LAN.
- (Other countries) 5.85~5.925GHz - WAVE frequency band
- (Korea) 5.65~5.725GHz for broadcasting

0 Need to establish the technology standard for UWB, TV and whitespace.
QO When DTV conversion (470MHz~698MHz) led by the government is

completed, the 700 MHz band will be returned and then reallocated.
QO Therefore, when the 700 MHz band becomes free after DTV conversion
completion, this band should be allocated to low power devices. To
prevent frequency interference during frequency reallocation, the 700
MHz band should be used for FACS.
O Need to establish the UWB standard.
- For wireless home appliances used in the u-City, the frequency band
of 3.1GHz ~ 10.6GHz is used. Thus, its frequency band is 7.5 GHz.
- When the frequency band of 7.5GHz is fully used. LAN and satellite
communications which use 5 GHz will be jammed.
- Since UWB transmission power is suppressed below the radiated
noise of electronic devices, noise in the receiver is not serious. If the
number of UWB devices increases, even 1:1 power can cause large

noise.

O Integrate use of low power wireless devices to increase frequency usage efficiency.

O As low power wireless devices are specified into too many usages,
devices with the same technology and communication type are not
distributed because their use is different. And they can be used for
other purposes, resulting in confusion.

O For wireless devices with new technology, even their power is low,

they should be registered whenever they are employed. Whenever a
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device with new purposes is developed to provide similar service,
frequencies and technology standards should be established, resulting
in decreased flexibility in the system.

O The use of low power devices should be extensively decided to cover
new wireless devices with existing categories. If this is not available, a
new use should be added.

O Thus, Korea needs to classify frequencies comprehensively according to
service characteristics. If wireless stations become obsolete due to
development of wireless service, to increase frequency efficiency, they

should be integrated into low-power wireless facilities with a similar use.

O Encourage the use of ISM band in Korea.

O The ISM band approval system should be improved to encourage the
use of ISM band in Korea.

QO According to Article 19 of Radio Waves Act, all wireless stations
should acquire approval. And only wireless stations transmitting weak
signals are excluded. Thus, 50 W or higher wireless ISM stations with
ISM equipment and operators should obtain approval.

O However, the number of unapproved wireless stations is increasing
and the number of unapproved illegal wireless stations for ISM
equipment is growing.

O Therefore, approval should be exempted for ISM devices such as
lights, microwave stoves, and ultrasonic dishwashers and medical
devices such as MRI and heaters which are covered by the Electrical
Appliance Safety Control Act though their RF power is over 50 W.
Instead, they should be controlled by compliance certificates.

O To reduce interference in the ISM band, the use of unused ISM bands

should be encouraged.
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5. Policy Suggestions

O u-Gity low power wireless devices should be optimally used so that they can
be used for policies and basic data to improve the u-City sensor networks.

O This study can be used for policies for u-City sensor network building
and frequency allocation for u-City low power wireless devices. Also,
it can be used as basic data to establish and revise laws for wire and
wireless network improvement.

O This study can be used as basic data when a new u-City is built.

O This study can be used when u-City advancement plans for Korea are prepared.

6. Expected Effects

O The u-City communication network will be optimally built to use more
low power wireless devices (WiFi, BlueTooth, ZigBee, PicoCast, Wibro
and others) and vitalize the broadcasting equipment industry.

O Guidelines will be published to stabilize the u-City communication
network for society integration and minimum confusion.

Q High quality communication environments will be provided so that all
people can benefit from quality communication service in the u-City.

O Improve quality in wire and wireless communication networks will
raise life quality.

O Optimal use of low power wireless devices will facilitate the mobile
communication industry.

O Reasonable establishment plans for low power wireless devices will
provide the frequency control basis suitable for technology service change.

O Laws and systems on private communication facilities for the u-City

will be improved.
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O The guideline for u-City communication networks will drive growth of
relevant industries.
O This study will be used as a technology reference when relevant

devices are developed.
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2) u-Health
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- Ak AR P Qe AAFFEEARE E/I5H], SARE Hste] 3
H ARz FrEe G9dHE T oyAY F712 £X)83 A0 Watts
per Kilogram[W/kg|>.2 3%

- "o 79 ANSI CB51014 123 9) AR zAe] thate] SARS 1.6[W/kg] ©l3t
2 sk =

Q u-Healthol X AF&EH 1 Qe 24717
o) o]%zg Jﬁzx%d-u]

PEESPS H87)%
608 ~ 614 MHz
1395 ~ 1400MHz WMTS
1427 ~ 1429 MHz
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Q Activity Monitoring Module

[O22 4—10] Activity Monitoring Module

- 3% VRS AA 7k AREAE 9] Q14414
- USN %944 TinyOS B
- IEEE802.154 7|9+ 24GHz <
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¢
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e
N
olr

- 12bits ADCE ©]-&3F H3} dHolg E4]7]

3) u-Road

-

Q ITS ¥ Telematicss &3 AAFE QA4AE0] FHIFHEZE 7|&d HELojagx}
o] HYAH S Tk &MY wEAI2EH Y
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[22 4—11] u-Road 7HE=

ATC AM | AE | EC | HWM
SNZiassol | Susswe) J xagm@aﬂ xEeaEs J Sl

AHS HMM

E HOIZ2A AL ITS HESrEER| ﬁ
__ NS Intelligent Transport Systems FFM
HOARAAE SIS, SiEaa

PTIS PIM | RGS | TS | TRS

SESEENE| Sueste| ‘ EXB2onY J SpioEnny ‘ DEHDHS

@ &

O u-RoaddlA] F& A= & A|2H
O ATMS(Advanced Traffic Management System)

- Enge] A% B4, 4T 5ol 1% JUE AAY & YE A2WE AR5
WE AR AN B4R, o] B B2 wEe Belst A4 A5 A
e 7%

O ATIS(Advanced Traveler Information System)

- WE o, B2 AR, SR SRR A F=7, 27 FA 3%
T 4% wE RS M HHeE, A W 9e7] 55 T 28l A,
gestA Al

O APTS(Advanced Public Transportaion System)
S UERLE $GAAY HRBE vgos ANSIE U BEFUY ¢4 2

F A4 A RS dieus 25 A 2 3F FAdle A, a2 2
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UEY 5= A% HRE AT

QO CVO(Commercial Vehicle Operation)

- AFHE B4 2 A%l 9%, LaaE, A ARES BALGIA seteka 4
Azrem AALAE AN

O AVHS(Advanced Vehicle and Highway System)

- Aol wEAY, ANE 14 5O 1A AN AEAC FAS el
Ae A5S, E24d A5 FANEL AR5 94 14 Fdow 1

ARE e E2age] $Ee FUF

Ho

0 u-Roadol| A AFEE I = 417171
Q oleAgHA7]
- WEBH 738 VDS(Vehicle Detection Subsystem)
- WEAR FHSET AR, WED S V4L AT WEARE A5
Ll RgoR 8K B fANSTE Selstn T, okt L& S $use]
e WA ok Aol U

- =2 209 poled] AR 10T of2 AL A

(33 4-12] uSHE 28 VDS Jid=
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- UTMS(Urban Traffic Management System) 844 717]7]

© B2 GAA A AAske] =2 A RS ddska, AsAlo)r] AAA A
% Az AA 78 ke

- 71E FE A9 30 A HAZIE gAY, Himjdges s g
A B

- AlzAe}7Ig AEAl AARE AlgAle] B A0S B3 AsE wEAls AA T
& 7kso] 7hsstal 7IE AR Aoyl FEREA wiE AA ks

[22] 4—13] UTMS HX|M AX|7| JHE=

- WAR A7

o
M

- B o) HAZIE o8kl wAR Fiiel o] AL wE
Al e B WL d@AS5E AFA =R T 37D

- WEAAN A (Transportation Systems Management, TSM)S #1g+ 4 A48 #H5

© RE §A2 o83 2AVESA 75 7he(shte] Alof7]eh o die] AA7|3t
o #E=FA =2 8)
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- B ZAel Bk diy] 38 24 7ks 2 AAARE et
- F3)A ZA AReAAY 7] do] mieks Bet AlwAor] H3)H 78 Alo]
- A A et

L, S Sold BiEAel A Al g B84 A5 s

(O3 4-15] CH7 [, =ZARY AX7] JHE =

- Bz QbR A7
- BT JYRES Jd SRS getete] 25 Wzl il B4
© Y & HEAE AelA B3 PR Y(Urban Traffic Information System,
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B4 5 9 9 A9
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9% ARl A B FoA] A A %

(O3 4-16] EAX; HMX|H HX7| JHET AX7| HE=

- ol A AA7Ie WE Foee doltte] SIER 3m20ns)E R3] S5
50MHz9| 27} Baste, o] W] SAFIE 7IE 25 S0MHzY HE

& 7HA =} F 100MHz9] W% Fo] F el

<E 4-7> O|SARR} HA7| EE

REETDS eI e He7|s
24GHz EAZAMNA 7]&
24.075~24.175GHz 24.125GHz (ISM t)
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O 3&}o]9fj2~(Hi-pass)

- SfolsiX(Hi-pass)= FH(FEAY Rl EAlCIES] Qe ARl Bl T
ZICAAZR=TE AbE R Re] Bl sl FAEE AEdhke T dMSE

- SfolF ol ARgehe (Al B Fu)EA e AeA(IR) FkEA
(RF) 82 74217} Sl

- ZupEal S Aupdols RlE s 7ol 1%0lske] ol 7Fsde] Shs

- Sfolul AAE M e Ftojull2 =9} OBUON Board Unit)Z Bl @
717} RkEA] Qlojolst

- TE7IeL EAPIE 7] SRS IR(AN T REFASR) 771 WA e® ool

ET) REWA (35 $4) REA(H24 54
LA 9 A O EAN(TE] AQA EA
S| -RaAne FAGH o RReAE) | Lo AT 494 F4

3 ¥%:3)

AEANHIAGEARE, BN, - BRE AT 87
Ffd R 24 5)9) 5] §olFl| Fug ATt Be
FAREFA(ZZER)NE SERBIESE
Velslel AstE olg
A9 [ AAM A B F2UE A A 348 6, A58 wEe A8

Y

<E 4-9> REFIS S4)24 57

AT A5 FRE

100 ~ 300MHz 40kpbs —107dBm
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4) u-Security

0 uGityd] 27 e NS A% AL A7% B Ba PRI 4L
£2 wolFt o] w2 uCiys DA E ZHolw, 1 FoINE ‘uSecurity
wSafety Gity = 715 9187 FAZRE AL 271 841 Az

O uSecuritys EAI9 AlRe] FAE A7) 18] WS} AMAZ CCIV Al
H6] 3 CPTED o274 daksh Wlog ASe) ehde 4707 2

O wSecurity’} 7129 AFEIS} e B ALHHRA AN thgo] Tbs
Sthe Aolm, mAle] Ak} W, AdAlE, WA AN Sol tiF ARE
ANZe R AF-EAE BE 7|Bo] o|F AT & LS Fe AY

O uSecurity A2HE AW ARAAE ol&e ol WA A2dE Fo
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O uSecurityol| A ARS-SIAL = 717]

Q u-Pole
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<E 4—10> u-Pole E&

PEEE A871%
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O USS System

[22! 4—20] Uss System 7HE=
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U-Security Smart %21 21H12] Tauch®}
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Mo Bole B2 79 AME B AR ddstA wiAE F glem
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N
N
ok
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2. u-Cityio| £~ F

1) 5GHz 74 LAN AHl~ &) f=

A

0 u-Cityoll A AHEFQ F47171 &
O @A uCitydlMe= =FF, Zigbee, Wik 5 2] 714 S4M4le AR shal &

<ZE 4-13> uCityo|M ARBSCl M7 SAHA 5 &
T FI4g 9 = 2AEAY £4
. 2.4GH
=AW (WiFi) Giz 54Mbps 50m HlolE "%
5GHz
Ad—hoc
EFEA 2.4GHz 1Mbps 10m 2793
UWB 3.1-10.6GHz 480Mbps 10m ANV A%
0.8~0.9GHz
; ~ Ho|E A&
Zigbee 5 ACHy 0.25Mbps 50m o) E %
Picocast 2.4GHz 4Mbps —
O 2009 WiFiE ®AIZ @27]50] $4dt7] AlFstuA we7] 7k
oF 12009+H o & wotEly 9
O Al /Mg &8=7F =31, olfrt Ha e Wikidl diste] Agsgzal 2
A8 S s
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0O WiFi(F-4 AP) 4] #3

O FH 1d Aololl o 2u7Fg F7kgh 135k 7370 7F Aol AA|Eof &
O S AL 50%°¢]/dol(SKT 53.5%, KT 545%) HFEA A=
<E 414> SAAIE WF M| 88
TR SKT KT LG S|
] 22,939 40,479 -
A4a 11,576 15,977 -
A4 3,330 7,171 -
-kl 2,886 7,576 -
AR 1,376 2,050 -
AFa 892 1,080 -
A 42,999 74,333 ok 20,0007) oF 137,0007)
0 WiFi Ags7 zA}
O Aa#Adigu & ZAMEY
<# 4-15> 4o =2 WH E5Z1
Az AN - Hus&e Ha&Es HAAEE
AFSR BSSID |4 | 2547 B
A (g o) PSSP TAREBAZI T8 | Khs) | (Mbps/Kbps) | (Mbps/Kbps)
thegE 11.88 1037 8.86
KT ollehWiFi |A5—B6|11.n| —45
JqZ o 6.73 5.78 4.57
eze 9.94 6.67 3.7
SKT | T WiFi zone |6B—A2{11.n| —59
gz 10.61 8.71 6.34
thege 2.96 1.712 0.75
LGU+|LGI-IP10000N|4D—B4|11.n| —75
dz= 4.15 2.7 1.57
[PRo=A= 7.42 6.56 3.75
AR anygate 86—A4[11.n| —63
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AL dacom37 [D7—-0B|l1l.g] —52
dz= 21.81 18.1 15.36
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N M1 Fke e
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} 502 & o 700MHz B9
=
39 FACS Fi-2
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24 LAN

% olgshs SN e A ARl AR gou, Al UWBS] #4 Zvt
£ ol8sh= 71719 g7t S7kshe FAIClER 1) 1die] 23] Yrjeke dAl=
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1. Zigbee

Q Zigbee 574
O v|=471283|(IEEE, www.ieeeorg)ol A 2003 58 54 AAEHPAN)] #3Hat
7IEE AdY g A7 R 7O HESS 725 2= 74 PAN s

2l IEEE 802154 =A| #73} 14 ((PHY, MAQS L#sI%s

0 Zigbee AH-F3k Y

QO AM- F34= 24GHz, 868MHz, 915MHz tejolH, sujel|l A AM87Fs3 F3}
= 24GHzSF 900MHz H9Y)

O 24GHz W92 ISM HIEE 752, 74 LAN 5% FEHE H99Y

Q Zigbee 7% 740 LANHY| F&5 oAU ZHA FHE AX7E A
g ) A57 4S wjAS) 8] 24GHz B9 S 1670 AEE E2le

Q ZigBeew AZFY WAz Faloz 213t Alo] HlolHE 4415170 A3t
71E2M FZ Z2ol7} Fol B LANHS] FEA] A 7} 7Fs

O JASAE A4S 5 a9l Sl IS71(SH: TTA, TUV Korea)ollM 15
S AAEIH, 1% A3 ZigBee Web Sitedl] FAIE1L U
O S Mol FAIHERE FF3HE Adide S FAsAS d5steior &

R
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Q Zigbee 74| 1AL}
Q ZigBee 71&2 3hbe] AlMTo] 255709 AIA =S AAT 4 U H
65,0007 go] 73t
QO FHSHA AXNEES ANT A AEF715 & AR F712 =gA 443}
of & =59 AZ ARl JbeaAT AE A 9 dAFS I AEF
717F weE %o F9 ko AXE Ae S22 HEYI S o] & AE
T 4R AgA AR 7sE LA Koke AV 2T 4 ) wE
ol ¢ 507} F& ofe] =E=E shte] MEH AR F4sk= Ao A%
O F7F AAAddle Fokg AdS WAt & WEHAZ g5t Bele &
Arzpo) 27t YIS dh= Zlo] wA
O T FAMY Az FAESL At AAA o= AH Far S A=
2] st=s st ARgske Aol nieAg
O HIEYZ 7FeHe 717152 983 Aul2 AFS oM 2 d 5 250
nasojol s, HjHz|Z Tl M9 Sx9} SEAAHd wel F7)
g U= 2A st wiEE] &S HAssteof dkal, ZigBee =% ol A Hl
BlE] At WslE Ask wWiEE wA F71E AR dEFE V)5S o84t
of WieR Azt 2 4 A=E stojof T
A AMTAA A== 4 W) 9 884, 5 HE wiEHE gt

=)
5
28 A & AETh S ANY 8 TERE Fa olfelE, AR

O B} FdAAE 7lEd vls) Ade 7leolzt &HA ZigBeeolut, HiE 2] 7]t

zZukd, AME7)7), 71718 =Qelds o7l Elel A 2nldRrE 3R

O ZigBeed ERMAIM IC 7] LHAF= & ol AUA @Fou, b& 71718
Ao F5E71E FHshs Frolle ERALC] A5 TSt LBlHF7E AA
= FA7E ok olele o] f-2 ZigBeer oFAZIA| AIMARQ] SGA NN F2

SAEAY Fagt AGel AL Bz AREL 3
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2. Bluetooth

O Bluetooth AF&F3th
O ISM HIE9) 24~24835GHz 9L AM&-aPH Wz 0 2 GFSK(GHSK) 4]

= AREshaL slom, 79709} AR Fejstel AT IMHz F5 AR

O 74 LAN# 59 Fug tjof & ARgsh S o2e ~HEY Sihgs
& ARgala, ke BR(12TR 16003] Fukr A W) she AR
FAE dof Fddse] el 7 Bl BHEN ASAHE ALRSRIES
ol 9l3, Fuig TFTA R Het 750l AHo] Y

A

O Bluetooth H|o]E] A4

Q HIE714 Hlole AEiA3 5714 $4 Aol Slol 543 dlole] x| A3t

0 HZoe A=EY F|=Met A7 740 2H8H L 237 wWo] AREI U

0 HIEHA 715 H=F el AdE 2P| FUls Adshs Ho 770
717VAA Aol 7Fsst

Q 7171 43zte] 334 g Z2udo] oA EFECE AFHIL dou,
zauide] FR7F g H ol thet EofellA E8ar]e ofslw Mol A

O 75 AlES 74 29 35FE FRE0] S8k wet a3 23 AR

- Class 1 : d}Z8 100mW(20dBm), 54142 100m

—

- Class 2 : HUEY 25mW(-6~4dBm), 5214 30m
- Class 3 : U8 1W(0dBm), 54142 10m
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O Bluetooth ¢1=
QO EFF2 AFL EF5F2 g3 A5S 2 29S8 o83l AES /st &

H3JollA Q18 ‘?_%‘7]1(“7{‘4] U571 : TTA, TUV Korea)olX 743 353H

O Bluetooth T4

0 S5 V& A= =AY 74 J9xe] Bo| ARE-EaL glon, 4
deoze= F2 AYY B4l Fioz wAsl Adshs F4 2 7|5
2 o] ARE e

QO Ao 7Rt Heolg 8ol Aiate] 248 A71717F Holg &2l
wo] ARGE I glom, Ao 4

O YHome HESA 740 U 7AZ Fo] ofefd] 4 MY AM==R
TAE WE I ARgshrlols FAF

O EgH UEHA7} AAZE Al 18 A= Alzto] Qe Wgo] glan, wiEE] &

meko] ZigBee7]&ol Bl 4 HIE @ol wlEHE ANk AlFole TR

3. Binary - CDMA

O Binary - CDMA §7

O BRFAGA(ITA) #F "2 74 ths vole #ES $3 Binary CDMA
MAC/PHY T14(TTASKO-06157)" o= F3 EoF W45 ARE-3te] R 424
"lE o9 Piconet(AHEAF F-& AMEA Aul Fue] Ao BA AE &8
o) TR FA Al2E SEEe] B, FA, Ao §9% 7lwel AJMENE

rlo
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A 9ah, Ful 9L 2400~24835MHzE 25F 80709 FuE AR & S

O F3l¢ HolEe] AHTFsd FIFE FolA 7HE FHol 58 16719 F3

FE AT F PG5 2o PAS ABH] 287

il
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Q Broadcasting®] 7Fsatthe 43S ol&ate] G 74 F=Aloly wlo]aE
FEAE 2N A o] 88 £ IEE S Audio §F AlFl g ARdst S

3 IRHIL e

O Binary - CDMA - PicoCast 2499
O At Fw7)7iske] d4E& Adshs 52 7'2E Picocast’t AHsh= Y
& FA el NRE AAe] ol2r7A] tslate] mlele] u-Citysh

u-Korea 7780 F23F &3 ddd Aoz oy

4. Wi-Fi

0 WiFi F4% 54

O $4 YESIS) uA Ax) 2 oJEA EAS MM gt T 7%l
Mg o, 2ol Hodl 748 o83 WAlo] A gEsE o} IEEE
oA EAA Fee] HFE AL

0O Wi-Fi A8 34 g

0 FAdY] Fus e 98 7)o tdow FEE0 45 1 glo] AR

o) FF5de, He GUS AU FAE A2 ZAES ole) Ro) B
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0 WiFi P8 584
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2 e

O ML wAez 39 Holy HFo] 7hediy, shte] gL FJER oF
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om 542 ofefe} 2
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e WA %
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O RFIDT EAS(=HA17]) 22 “1bit RFID o458 1-:3H IDE 7F= ‘n-bit RFID
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=
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Q
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