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SUMMARY

1. Title

o A research on the introduction method of  Super-high-speed
wireless-communication based building-certification-system

2. The propose and importance of this project

o recently, the government provides to super-high-speed
information-communication ~ Building-certification-system and  home-network
Building-certification-system for using communication service conveniently and
promoting extension-communication by developing information communication.
But, the provision to building-certification-system based on wireless
communication is insufficient, specially, it is required about super-high-speed
wireless-communication Building-certification-system.

o It is required that proposes wireless-network installation standard and provides
super-high-speed  wireless-communication — Building-certification-system  for
raising wireless-network industry and making policy based on u-City issued

recently.

3. Substance and limits of this project

o The analysis and comparison of introduction instance for
wireless-communication based Building-certification-system by developing of
wireless-communication-service

The analysis and comparison the home-network
building-certification-system with the super-high-speed
information-communication Building-certification-system

The analysis ~ of  kindred  instance of  super-high-speed
wireless-communication based Building-certification-system in  internal
and external

o An analysis of offer-service to extension-communication applying wide-band
wireless-network

An  analysis of  extension-communication applying  wide-band

wireless-network



- A proposal of scheme for super-high-speed wireless-communication based

Building-certification-system
0 An analysis of development plan in u-City/u-Eco City  connected the
super-high-speed Building-certification-system

- The investigation of prevention method for overlapping investment and
extending service by standard certification-system in u-City

- A study of wireless-communication system communicating in variety
radio environment and element for realizing u-Eco City

- A study of radio-frequency policy for realizing u-Eco City
4. Result of This Project

o A research report : final report
o prearrangement of contribution to domestic society(conference, paper) inside

six months after finishing project.

5. Proposal of application

o proposal  of  applicability  and possibility ~ for  conventional
frequency/system/service  of  wireless-communication by  researching
wireless-communication system communicating effectively in variety radio
environment and element for realizing u-Eco City

o The super-high-speed wireless-communication based Building-certification-system
plays an important role in establishing U-Eco-City, by making standard

applying wide-band wireless-network

6. Expected effect

o Contribution to supply service and proposal institution standard of
wireless-network , by making super-high-speed wireless-communication based
Building-certification-system

o Contribution to making word standard and making early domestic standard
about  super-high-speed  wireless-network  connected  super-high-speed

wireless-communication based Building-certification-system
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=2 71713 AgE AAE F 3o, Geo-location”| ¥ A A
HES Ao &&o] 7gdr}.

71w Fde wHHoerE UFAE AL 9g ISKdnter Symbol
&l Rake FA17]E F&How g okd=
T+ 7HhE A e B¢ dEue A
5

7132 "Ha g4 Ve el #Hasy,

i
QY
0
=
Q
(@)

A7Ee AH AR S e A o] AbAE A

UWB tgel| A 7|2 Radar A¥| 2 W93} 2¢2e] WiMax % 4G 4]

H 2~ g Fo] TRERE UWB AHlA kol e & AdsE 3
& F¥shi= DAA 7[E°] &7, F5 WiMax

PHY ver 1204 & Zt=re] Fu &
4 Jbsd 99 BG6S AEA FUHEAS. 20089 19 1YH-H
Mandatory BG 27| glojz. z=9 Fag 9 742 #FH Q0074
29),7]=1(2002% 29), g=(2006W 3¢€), AE(2006%1 8¥), (2007
W 2AHE7)), T5(20079 12¥) 5o daHAAY A<

UWB && 49459 xFol A= dom, PHY S MAC 9ol A
AH| 2%+ 4 USB, 34 Bluetooth,1394TA 5] oW, MAC 49
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o WLPE Eeéle] Al H= DLNA 5o & @4l ¥4 USB &4
B WLPE §¢ d9d IP $8% /Mg & &8o= Vst 7)gol

Qe F oluh,

(2) HR UWB : WiMedia UWB[28]

WiMedia UWB+ WiMedia Alliance®ll 4] %38k Distributed MAC Z =&
EZ3 MB-OFDM PHY 7|$&& AR&3te]l 31GHz 10.6GHzS wholA -
41.3dBm/MHz  o]3ste] H#o=m AsE HEstel ¥4 10m ool A]
53.3M™480Mbps 2] Hol¥ HEHEE Agel= 7| solh

T2 Yo g 31710.6GHz the ol Al 100Mbps o] k&, 7]&8

oo A FCC part 159 EIRP 7]&

(-41.3dBm/MHz) 9] & A or Zaudk S48 Adsie A8 £4
T =R AT

- B gl s e Fug o] & ge] Foju= WS "ysto] v

Aol We7tssty, e
L5 771 AgE AR F o], Geo-location”| ¥t A5 ¥  ad-hoc
U ES A &8 7]oHr}

- 7l Tde JdHoeERE teARE dAFd g ISInter Symbol
Interference)-2- =09]7] 9a Rake FAZ|E Z&Xo= T3 ofds=
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$ ke AHel 9 A% dehtE 4
% —

7132 "Ha g4 Ve el Hasky

- UWB oA 719 Radar AH]A 93 339 WiMax 2 4G A
A<

H 2~ 9 o] ThERs UWB AHlA =5 Jufdfe g Ass 3
Askal ' FIa S F3stE DAA 7€l 8.9E. T2 WiMax

PHY ver 1204+ Z=¢ Fu &
4 Jtesd o9 BG6E AEA FUFeAS. 20089 1€ 19FH
Mandatory BG 7ol gloif. Zh=e] Fa¢ 9 142 /120074
29),7]=1(2002% 29), g=(2006W 3¢€), AE(2006%1 8¥), (2007
W 24FE7)), (20079 12€)5o.5 AR AAL g

UWB &8 49459 xFEo] 2gsar 9lom, PHY 9 MAC 9ol A]
Au| 5= 24 USB, 3l Bluetooth,1394TA So] lo.m, MAC 49
o] WLPE %3dte] A~ == DLNA So] glg. @Al ¥4 USB &

I WLPE &% o¢g IP $85 71 3 §825 7|dstal 7ol
28 F ot
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2) WPAN 7]%&9] 7]

3

<& 4-7> WPAN dEAo W& 7le’l€ 5

[20][29-311]

T Zighee Bluetooth RFID UWB
TKbps(13.56M
Hzol]3}),
AT 250Kbps 723Kbps 27740Kbps(4 480Mbps
33MHz
o1 4)
A ¥ Smo|l (553
FHd 10 - 30m (A 10 - 50m o 10m
EER 7 100m)
135KHz,
13.56MHz,43
- 31 - 48G /

Frequency 2.4GHz 2.4GHz 3MHz( =8,

72 - 10.2GHz
900MHz,
2.45GHz

Modulation DSSS FHSS FHSS CDMA/BPSK
Access Method CSMA/CA TDMA Multi Access TDMA

Band Width S5Mbps 1Mbps 902M ~928M | 500MHzo] A

Numb f

HmbeEr o 2557 87 - 2107
Node
Radiated Power “50mWwW “150mW 500mw -41.3dBm/Mhz
A7) 7} 7bs 7= 7bs

1}, WLAN 7% S5 2 5A4[32]

WLAN(Wireless Local Area Network)el®t 9.3~ A7 714 &5 S
T S8 AN FAHoR YEYA FHES FHeE s EelkH, V=
Hel Zwold W HubolA ClientZbd #4 o2 Ash} 98 o ga)4
MESZE THSE B Eavh dados 3071500 Amel A
A o= 1754Mbpse] dlolEE AHoE HAFstE HEYIZE A



WLANo] 2} F2531 9t} 4 LANS AHesh= WEe 7]&2 glon,
10vE Ao dAgelM Fr £8YE EFF29 #2 WPAN(Wireless
Personal Area Network) 7]<o]y <= km A= 7 goA &85+ Hiper
Access, Z1¥ I IEEE 802.167 #Z2 WMAN (Wireless Metropolitan Area
Network) 7|<3= AF7d Aol F&EekaL vk

WLANS A3 98l 2ad 7|24 drl=s 4 guds v o
Hgoluy A LAN HIEH AR A48t 98] guld el 4Fsls s A
2l NIC(Network Interface Card)et 2F Bjuld-& & fuiA]l B4 F4d LANO|
HEAA F5 AP(Access Point)® FAE T 1 §re] #4kd 54 LAN

&

= aL v

- AR, AR, QA g 0 ek ] A" R o ® YE Y EY A

- WLANE o] &3 113 UES A 50| 7hsshr] vl AAl bUE
- ISM(Industrial Scientific Medical) Band A}8 0.2 HAuALE57F §lS-

1) WLANSQ 7]£9 £35[32]
7h) A el A

H90e Agsta, Aztelm mugdel Wk ® BA meke] $45m
YegEe] sy fue sl we Basin 2as gdel dn
FA7 ek A7) Abelel A L AMEel EASY A% W, A% A A
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A Aol et We dgEFS ARRRTE 1940 R E LAY A
o ARgHE o, HE7|® Y HEeo] Jhesta, 60dtE 9143 T

A Aol ol g, B1F 99 T Axwd B 99 o Fe] Folsht v}

- DSSS(Direct Sequence Spread Spectrum) : H| B 2] HEE $A1%

Aol osl 3 He= Agks) dFedvh aPal o] 3 & HE H®
UAL A& AZ7E §e Heol A4 Fakdny a8y 3 de= b
olHE A g 7 HelHE 719 RijlEs thHgFo] 26MHzE

AT AA g% 83MHzetel 43712 A yfol AF&E 4= v

- FHSS(Frequency Hopping Spread Spectrum) : Ho|E & #& 235
2 Uy AFstiaA o FaaR s3si) g e AE g dEe
IMHz= gubq o= 78709 Ade 7kd ¢ 9lov ®ebst <Ay
wj&-oll AAEE g7i157] A= g

2) 71&74A133]
A7 WLANe] 3% IEEE 802.11 {3+<& ol#fje} o] W
Bl ~= 215 (Task Group)s o] &=A)gkt),

rlo
Fi
N
=
o
&

- IEEE 802.11 : The original 1 Mbit/s and 2 Mbit/s, 24 (z RF and IR
standard (1999)
- IEEE 802.11a : 54Mbit/s, bz standard (1999, shipping products in 2001)
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IEEE 802.11b : Enhancements to 802.11 to support 55 and 11Mbit/s(1999)

IEEE 802.11c : Bridge operation procedures; included in the IEEE 802.1D
standard (2001)

IEEE 802.11d : International(country-to—country) roaming extensions(2001)

IEEE 802.11e : Enhancements: QoS, including packet bursting (2005)

IEEE 802.11F : Inter-Access Point Protocol (2003)

IEEE 802.11g : 54Mbit/s, 240k standard(backwards compatible with b)(2003)

IEEE 802.11h : Spectrum Managed 802.11a(50k) for European compatibility
(2004)

IEEE 802.11i : Enhanced security (2004)

IEEE 802.11j : Extensions for Japan (2004)

IEEE 802.11k : Radio resource measurement enhancements

IEEE 802.111 : (reserved, typologically unsound)

IEEE 802.11m : Maintenance of the standard; odds and ends.

IEEE 802.11n : Higher throughput improvements

IEEE 802.11o : (reserved, typologically unsound)

IEEE 802.11p : WAVE(Wireless Access for the Vehicular Environment)

IEEE 802.11q : (reserved, typologically unsound, can be confused with
802.1g VLAN trunking)

IEEE 802.11r @ Fast roaming

IEEE 802.11s : ESS Mesh Networking

IEEE 802.11T : WPP(Wireless Performance Prediction) test methods and
metrics

IEEE 802.11u : Interworking with non-802 networks (e.g., cellular)

IEEE 802.11v : Wireless network management

IEEE 802.11w : Protected Management Frames

IEEE 802.1x : Port-Based Network Access Control

TR, WLAN #Fd weE A 7l 7+ 2 Asdyd me 548

=5
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Ay EE oS 2

<3E 4-8> WLAN xwdd we 7|e 7|+[34]

T 802.11 802.11a 802.11b 802.11g 802.11n
T 24GHz bGHz 24GHz 2.4GHz 2.4GHz bGHz
A N
A2 172Mbps 54Mbps 11Mbps S54Mbps | 300Mbps | 600Mbps
1o T -
AA Ho 150Mbps | 300Mbps
1.2Mbps 25Mbps S5Mbps 20Mbps
AEEE o] o] %
MIMO & | MIMO &
FHSS,
H 1)) DSSS OFDM DSSS OFDM ESRel M
OFDM OFDM
BFEAE
100m 70m 100m 100m 300m 210m
7]
% s}
4o sk 458 458 458 4o sk 458
o -
Q15 Hk2 = 802.1X 802.1X 802.1X 802.1X 802.1X
) : ) 40bit, 40bit,
_ 40bit, 40bit, 40bit, _ _
ol 5 3l ] ] _ _ 104bit, 104bit,
_ 40bit, RC4 104bit, 104bit, 104bit, _ _
o Y 152bit, 152hit,
RC4 RC4 RC4
RC4 RC4
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<3E 4-9> WLAN A2

of mW& PHYSA[34]

2w Diffused Directed-Beam T Spread
Infrared Infrared Spectrum
e 1 - 4Mbps 10 - 155Mbps | 5 - 10Mbps 1 - 11 Mbps
o] & 4 Good None Good Excellent
94%7;?71%) Al 5 - 10m | A 26m | Hd 10 - 40m anggi_
Frequency 1012 - 1014 1012 - 1014 18GHz ISM Band
Modulation - - FSK/QPSK CCK, QPSK
Access Method CSMA CSMA CSMA CSMA
Radiated Power - - 2omW < 1IW
Fos AHgslst | 23 ¥ge 28 #2a
< e 7%

N

t}. WMAN 7]& 5% 42
%

1) WMAN 7]

=
o T

7 WIMAX(802.16a)

WiMax

o @ gl

DSL” 7id oA

o% A5
o sge
802.16e 2l
o= Ho|H
A Ak

WiMax+

[e]
Rl

°F$40,000 ==

=2A

ofF Fulg wivE LAY
IEEE 802.167 ETSI HiperMANe®] 7]¥}3}o]

SEES

¢l 256FFT OFDM H2)&

F3he e
° o,

=

O

o] akal 9t
Z1dbsl 250 2 2 o]l oA FUE
Z719] all IPH-S A &stal glom vy s =ER

HowE HQl

_80_

27/B S Bl BEx/o)E 4
TA/BHAE REL 802.16-20047F 2
< 350k 2 580 ol s/ B oH|s
A7be] s MH~F A Fgetal glo

B3/ o] 58

Iy

of Z|dak= “FAd




- AH]2~ He 0 50kn

- H7A A B

- 54/9% 5 g Auzd mEE QoS B
- 29 EY o4& Sulg @ 3.8b/Hz

- A 280Mbps/7] A =+

- Holg ©AF& @ Hd 72Mbps

WiMax®] A E# 7l o ws= 2307240, 2.572.690k, 3.473.60kH S
Ao, HE7F 92 572558 |t T Ut o s AMEE oA
2 EY L 337340 R 36742k tHI o mA o] AL 4G A A
g Zlolw oleje] ofdEl TVZF Y49 TV H3kge] we} @A o=

07708t = F2A dvt FF H5 7 o FHA He AHEDL

0.470.7G o) o]t}

2.3, 250N G2 Etolalolel A el AE Foll dom, 53] &=,
o s/ mdAzAE on] FHstgon, AVPERAE FAHO R ¥
& 7kstal v

25726900 e H, v, Bed, v, WA ST oju] sl o
W, GA] A7PEE A= A A o w8 W E F7bskal T
473602 MAAIH R ndy A AL FEHe WiMaxg o2
Mdeste] A&
AAE AE5HA 150 NS EFEE F23] 3x5 Mk LS Al
[e)

o}
Fogom, UG AMAE ATHE AYAE HOWALS T4
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e
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O ot &
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2
o
rir
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fuj
o
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>
A
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rr
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ke
rir
by
-
-
ok
1>
tio

et

58 F3t A(HE 7 PF)elA = 7] ZEFYE 5723758500k
5470757256k N A& HE Fol 9o 256FFT OFDM,

TDD, 10Mz Ad WgEse F4 s2tuHE adetal v 350 Fi
A GE 7t Dol A= 27 ZEgdR 347360 EHEE i glon,
36738 WNGE AFEY EE FUHHA gigdes AE Fo om, 256
FFT OFDM, TDD¢} FDD, 35 %+ 7M: A d9F 59 4 daugE
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e Yok FEHAAoA TDD % FDDW EFE aystal 9o
M Z}z} AedS Jpx 3 9lonl TDD Whaleo] Al477]4(AAS, MIMO)e| o

2.3 2.327 2.3315 2.3585 2.363 2.39  2.4GHz
o | ol - o =
GB GB GB
1FA 2FA 3FA 4FA, SFA G6FA TFA 8FA 9FA
2.2GHz
A |<-> B o+ & 4> 2 4GHz
Operator(27MHz) 4 5yHz Operator(27MHz) 4 5yHz  Opetator(27MHz) | gpH
|I 100MHz |I

<29 4-3> WiBro ik &3 3%[35][36]

}) WiBro[35]

2=
ETRIONA 71 F< WiBroAl =¥ FZ2EH-L wd7](Access Terminal) 2
7)1 A = (Access point), ¥ Z A ~eF-E] (Packer Access Router)s 2.2 A
Aok wdr)ep A=kl ARSI [EEES02.16(IEEES02.16-2004,
IEEE P802.16-2004/Corl/D2, IEEE P802.16e/D7)°ll 7]¥ket TTA<S] “2.3GHz
FUJdEUEE"S ET. WiBro ¥4 HE 749 5HL ohseo <3
4-8>3}F 2}
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<% 4-10> WiBro ¥4 724 EA[35]

3 =

= 3

Frequency BW

2.372.401 (100Mz BW)

Service Type

realtime, Non-realtime, besteffort

Backbone Protocol

[P(Internet Protocol)

User Data Rate

to 3SMbps

Cell Capacity

e 30Mbps / FA(OME)(Basic Model)
e 50Mbps / FA(OME)

User Mobility (=60[km/h])
Duplexing TDD(OFDM)
1

Frequency Reuse Factor

Channel Spacing

More than 9ME

Minimum throughput

e UL 128kbps,
e DI 512Kbps

Roaming

Roaming between WiBro Operators

Cell Coverage

“1km

2) WMAN 7)< 7]

WMAN &7 A dAE7)&
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<E 4-11> WMAN AF7|<d o 7)< 7]5[37-39]

o
2

802.16a

WiBro

2
ol
b
ki

e Up to 75Mbit/s

channel)

(20MHz

e Up to 15720Mbit/s (20MHz

channel)

¢ UP to 45km(LOS)

¢ Down to 1~2km or less for

e UP to 15km(5MHz channel)

A 2| A . ) e Down to lkm or less for
NLOS in—door coverage, in urban | )
) indoor reception
environment
Tl ¢ 2711/10  366GHz. 2.3GHz LicencedBand
A =7 Selectable channel bandwidths Selectable channel
Z 1=
= between 1.25~20VHz bandwidths{up to 20MHz)
Three options:
¥ 2 k2 Singlecarrier, OFDM256, OFDMA
and OFDMA
QoS Native MAC QoS support / Native MAC QoS support
0
Service differentiation levels Service differentiation levels
27 LOS LOS
Hand off _ .
e Fixed access only Hard Handoverakswldnjs
il
o5 Fixed access only 60Km/h
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B35 AAE 9lek dxel Fof W AH|x Fokol MAEES Aolsd
S 2ol e 4
<FE 4-12> AAEE T (X Jop)
Q A
T e o2
e A+S2 | ASE B S2 =
AMARHE(D),2) | MAFE(),(2)| MAFH=(1),(2)
= & /& B2 EF | B2 EF | B2 EF
SISy 39 | GEY 39 | U5y 3L
802.11
@ 802.11a 802.11a
el 8021b a1 | so211b
BEn4 | 8021lg 802,11 80211
802.11n -9 -9
N .802.11a 802,11
AH 2H2| | «80211b | A=y 802.11b
2 (WLAN) | «802.11g (30m2'ct 3CH oAt 2CH 1CH 7| =A%
@D 80p 11 | AP T4
= ol
ged | FAUNS g si0s UTe caTse,
BAMOIS | SSAOIZ | 1y catse | UTP CAT3
(=) | uTP CATSe ©
=LK
SRTH g o 2 ~ 3r} 1r Bluetooth
*Bluetooth | (30m? et © ZioB CF){FID’
Igbee,
Ziggee | ACIMOIERS = e
Al <UWB 4 Xy
N ARSI K|
At 7HQIEH | WRFID gH%SO&I* fUWE
&t oo} So L g
; (\_XAID_E) 600Gz 7|7| 6OGHZ,V|_C7|
> (802.1530) 7= HIoR
) - Bluetooth, Bluetooth, Bluetooth, Bluetooth, |72 0 2 Af
VLC?|7| | ZigBee ZigBee ZigBee ZigBee  |AIR3 24z
wisible Light | DC[H|O|E |  ALC|H|O|E ZC|H[OE ACIHOH = s
Communication) _7I._<_IH 04 _‘?'_ _E_XH a% a% Ol:!
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9= 8¢
CDMA CDMA OMA | SM7I7IE
HE Q20 ‘WCDMA WCDMA “WCDMA HAEL of
M F8E[=| -WiBro *WiBro T-DMB o=
F47171 | or-pvB -T-DMB SATAY
.CDMA DTV DTV ool
AI:I o/l o
At 9|§_I_|9|_ *WCDMA
E %EE‘J *WiBro
(;) WMAN) | «T-DMB HELY
o1V | DRI T sy o 2r 1c
SAHZI| =
o 0|24zl
tt;ﬁ 500m O} ~ 700m O[5} 1000m O} =AlFA| 2
ot
o|AAz L |
<E 4-13> AARRE T (A H A Eop)
2 ral
At Hl2
A+ S5 A S5 BS&
YA =() +| AR =(1) + AHARE=EQD) +
=3 oo g YA = (2) | dAE ) | dARESE ()
o T T S 571 Oldt | & 370 Ol | & 17 Ol
+ MABEE) + HAZEE) + HAIREE)
FHHZ| K| 56m ~ 70m | 49m ~ 55m | 35m ~ 48m
802.11a s 43 Mbps | 38 Mbps 27 Mbps
N - ~ 54 Mbps | ~ 42 Mbps | ~ 37 Mbps
A FHHZ|X| 80m ~ 100m| 70m ~ 79m | 50m ~ 69
st | =g
ﬁ =pla13 80211 N 9 Mbps 6 Mbps 3 Mbps
= = nsse
1) (WLAN) ~ 11 Mbps | ~ 8 Mbps | ~ 5 Mbps
FHH2Z|X|  |80m ~ 100m| 70m ~ 79m | 50m ~ 69
802.11g ianr 43 Mbps 38 Mbps 27 Mbps
-er ~ 54 Mbps | ~ 42 Mbps | ~ 37 Mbps
80211n | 24G | HHZ|X| 240m 210m 150m
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w
=

—

~ 300m ~ 239m ~ 209m
Hz e 240 Mbps ~ | 210 Mbps ~ | 150 Mbps ~
—e 300 Mbps | 239 Mbps | 209 Mbps
168m 147m 105m
g | THEXT Totom 0 ~157m |~ 146m
GHz e 480 Mbps ~ | 420 Mbps ~ | 300 Mbps ~
= 600 Mbps | 479 Mbps | 419 Mbps =0
N ° 0 % 11 % 21 % B77|=
swizlel ms deg | Oy | ow | 0w | maace
BET4Y
FHHZ| K| 40m ~ 50m | 35m ~ 39m | 25m ~ 34m ol
Bluethooth o 578 Kbps ~ | 506 Kbps ~ | 362 Kbps ~ | x| x|0|H,
-en 723 Kops | 577 Kbps | 505 Kbps PHY%'MAC
FHHZ|X| 24m ~ 30m | 21m ~ 23m | 15m ~ 20m gxﬂ;_ﬁlg%
ZigBee o 200 Kbps ~ | 175 Kbps ~ | 125 Kbps ~ | 2 mxe
= 250 Kbps 199 Kbps | 174 Kbps 2t
FH2|X| | 8m ~ 10m | 7m ~ 7.9m | 5m ~6.9m Eﬁfmz?
| Uws iaac | 384 Mbps ~ | 336 Mbps ~ | 240 Mops ~ £/ 70|24
A | et =en 480 Mbps | 383 Mbps | 335 Mbps |9|, 30%2
CHIN=P¥]s[} EeE
ft (WPAN) o | ZHEIXI| 4m ~ 5m |35m ~ 39m 25m ~ 34m | myst
[ TS
= g e 5.6 Kbps 4.9 Kbps 3.5 Kbps
L-_O T
(2 REID ~ 7 Kbps | ~ 55 Kbps | ~ 4.8 Kbps
_ o | B{2IX] |80m ~ 100m 70m ~ 79m | 50m ~ 69m
[eX=)
= PO 32 Kbps 28 Kbps 20 Kbps
- ~ 40 Kbps | ~ 31 Kbps | ~ 27 Kbps
. ° 0 % 11 % 21 %
SM7I7I2 ME S | 0% | 2 20% |~ 30 %
- )(k)l-'ég - J(kjl-'ég - )él-'éék
12km(5MHz  |10km(5MHz | 7km(5MHz
HH 2| X]| channel) 0|5} |channel) O[S} |channel) 0|5}
o|=to0;| Wibro - St - sl - Shek
DoMat 0.8km 0|3} |0.6km O|5} |0.5kmO|5}
(WMAN)
10M 7Mbps
M&4z | 10Mbps 0|4t
~ 7Mbps ~ 4Mbps
. ° 0 % 11 % 21 %
SMII7I2 ME S | 0% |~ 0% |~ 30 %
)EI
Qt OIE{m|o|A, O|E90f, EMEN 70 % 50 % 30% OfAk
g MH|AZE AS200H|8 ~ 100 % ~ 69 % °
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