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SUMMARY

1. Subjects : A Study on the Wireless Access Networks using 50lz
2. Period : 2002. 2. 1 ~ 2002. 12. 31
3. Direct of research : Lee kyung-ho (RAPA)

4. Results
1) A study on the function and service of 50z band

o study on the next generation service, network and
systems for the use of 5z frequency

o survey on the technical trend and developed and
developing equipments

o survey on the domestic and oversea equipments and
parts of Atheros, Cisco, Ericsson, Adaptive broadband
etc.

o Trend of domestic technical development and excavation
of technical development area
- Survey on the trend of domestic RF parts and

company of manufacture

2) study on the required bandwidth for the Wireless LAN
and FWA service
o0 Regarding of ITU-R recommendation M.1390 and F.1518,



for RLAN and FWA service

o Estimated 240Mz in the public environment and 200ME in
the Home environment for RLAN

o Estimated 260Mz in the domestic environment for FWA
considerating ITU-R F.1518 recommendation and I'TU-R
JRG 8A-9B

3) Analysis on the interference of frequency and feasibility of
sharing
o analysis on the parameter according to the regulation of
ITU-R, DFS(Dynamic Frequency  Selective) and
TPC(Transmitter Power Control)
o A proposal of the technical used 50z spectrum and two

service scenario

4) A study on measurement of the domestic 5@z-band

circumstances

o Measurement of the propagation loss and broadband
characteristic on the several indoor, outdoor
environments.

o A study on performance analysis of b0z Wireless LAN,
experiment of throughput test

o Experiment of analysis Dinamic Frequency Selective
— spectrum analysis of 5(lz
- Analysis of packet transmission rate

o Measurement of the domestic radio circumstance in 5(Hz
bands



- measurement of the stations of radar and satellite
Feeder Link system

- measurement of the domestic 5@z with BER and
measuring instruments

Measurement of the Interference between existing and

new station

- survey on the interference of indoor

- measurement of interference Atmospheric radar 1n
Seoul and Yechon

promoting of workshop of the strategy of b0z spectrum

use during the period of project, presentation of the

results, proposal of government policy

Analysis on the trend of ITU-R JRG 8A/9B, WPSA

activities.

— Analysis and study of current ITU-R sub-conference

Study on the technical and regulation of IEEE, ETSI

- Regulation of HyperLAN-2, IEEE 802.11a, IEEE 802.16

Study on the regulation of appropriated domesic 50z

— bands wireless access network

- examination on the regulation of technical criterion

_10_
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<3 2-2> 3 RLAN AH| 2~ 7F9)&

Popultion Area per
Environment Psi)etr;flit?;l Hser S 21
users/sq. km m’ Penetration %|Penetration %
Corporate 70000 14 5 30
Public 100000 10 2 20
Home 10000 100 4 30
x5 ¢ ‘Report of the FOURTH meeting,” Doc. of ITU-R JRG 8A-9B/132-E,

8 May 2002

ol 4 = (Population density)®= Hi1¢F ITU-R M.13909] A
ol A &9 HH
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e AEE

(Medium

=9} interacivity %

= 1¥ste] MiMM interactive Multimedia),

HMM (High
Multimedia),

speed
HiMM(High speed
VHMM (Very high speed Multimedia), VHIMM (Very
vt 1 2-32
Fol wet &= dEnye] ARNE EfHS FA3t= o] Fg Ao
A TRt e7HE oy &5 UEdth S5 tistd HErr o
(MIMM)+= e Au]|2~2Z A E-mail, 31439, 4449, &
o % oA FHY 27 HelH&2 4Mbpse|th i
(HMM) & Yr-¢A, FdAE
Alsel olZg Aol el il 10Mbpse] Hd ©o]E a2

& O3ty FEAYoHMM)E= HE52H, SHoldE-AH &84

speed Multimedia), interactive

high speed interactive Multimedia) = o3t &

FR e AuazA
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Ao 20Mbps®| dlolE &

(VHIMM)= tgZdelo] A 22 As 2w ol 15Mbps?
dolggo] dastrt. &3 A dstd &

o]

= TA8t7] fl8ko]l QoSell ek Al

op
O
=
>

Ir

Mul s Ed

<F# 2-3> RLAN AH]2= ofZglo]Ad % dHolH&

Applicaion | Maln Link | Gl | veddan | qos | Feak
S

MiMM(Medium speed interactive Multimedia

Email Up or Down 1.00 2.0 2.00
Video Confer. Up & Down 4.00 1.0 yes 4.00
Control Up & Down 2.00 15 3.00
Voice Up & Down 0.03 1.0 yes 0.03
HMM (High speed Multimedia)

Web Browsing Down 2.00 3.0 6.00
File Transfer Up or Down 2.00 5.0 10.00
Video Surveill Up 2.00 1.0 2.00
HiMM(High speed interactive Multimedia)

Web Hosting Up & Down 6.00 1.0 6.00
Clint Server Up & Down 3.00 2.7 8.00
VHMM (Very high speed Multimedia)

Spooling Video Up or Down 10.00 2.0 20.00
Streaming Video | Up or Down 6.00 2.0 yes 12.00
VHiMM (Very high speed interactive Multimedia)

Multiplayer y, & pown 5.00 30 | ves | 1500
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0.45
0.16
0.35
0.5
04
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300
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1200
1800
1500
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0.5
0.5
0.3
0.1
0.1

/h(average
over week)

Peak
Mb/s
10
20
15

data-rate | QoS | data-rate

Yes
No
No

Yes

Yes

Average
Mb/s
2
2
5
7
5

Main Link
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UporDown
Up&Down

MiMM | Up&Down
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VHiMM | Up&Down
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<E 25> FEEA RGN EYE F8
Publi Main Link Average Peak Busy hr Session | Activity
egvif d?igctiég data-rate | QoS | data-rate /}?(ea?\ftle(l)”gze Duration| Factor
Mb/s Mb/s | Uer week) | Seconds [Mb/s/MT
MiMM | Up&Down 1 Yes 2 0.5 90 0.45
HMM UporDown 2 No 10 0.2 300 0.1
HIMM | Up&Down 3 No 8 0.4 90 0.3
VHMM | UporDown 6 Yes 12 0.06 600 0.5
VHIMM| Up&Down 5 Yes 15 0.06 900 0.4
<E 2-6> 7H4 Ao AM e EgE 4
Publi Main Link Average Peak Busy hr Session | Activity
egvif d?rlgctiérri data-rate | QoS | data-rate /ﬁf;\fggg o |Duration| Factor
Mb/s Mb/s | 00 week) | seconds Mb/s/MT
MiMM | Up&Down 2 No 4 0.2 90 0.45
HMM | UporDown 2 No 10 0.3 600 0.12
HiIMM | Up&Down 4 No 8 0.3 150 0.3
VHMM | UporDown 10 Yes 20 0.1 3600 05
VHIMM| Up&Down 5 Yes 15 0.1 3600 0.4

* Note that these are estimates from the HiperLAN/2 Global Forum.
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APM ggreega on J Ij Application
AAA HA Server Group

[1¥ 2-9] CDMA 2000 1x, EV-DO¢ RLAN®| A&+

gateway s Witel| T WHE a1y & 4 Qloh o]9f o] QlFo]
AAEH o i ALER7) o] F S ol FohHA AH|AE ATk
| 918l Mobile IPol €3t o] %A (mobility)o] #] g% ojoF st}

Y. MoIP A&& % A5 7%

2% 2-102 Seamlessgt Hlol¥ AMRB|2E A&7l £33 MolPd
&9 g 7k S ek Aotk CDMA 2000 1x™ 2 RLAN® 9
AsTEE 7IWSE MolPE AlFstr] 9g Wyoln. o] F1te
MoIPE A ¥3sl7] 98 BHo 2= wido] A MolP client’} A% &=
4% FA(Foreign Agent)& &&3t= WH, @A MolP client <
Co-located COA(Care Of Address)7} A= Wi 2 wdof A
MolP client7} X4 % A &= 459 Proxy MolP WHo] 7}5 3kt
o] AEe] o] HEHIS w dES A g 9F
HA(Home Agent)ZFE P F4AE &9ub
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Allocated IP Internet
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{ 1.1.1.1 FA 1.1.1.1 3333 ~&oSw
CDMA{| WLAN —_——
Lo — p—
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418l COAE HAC ¢8 wEo] olFXHASS HAAA &
HA®] Biding Hl°]l&2 7A€t 1% 2-10% 22 dAE AAH @
Zo T w7tS o] F3dlel = seamless ¥ HOJE] MM AE AFLE
4 ok MolP 9% 938 Co-located COAE oA FAol ¢
T 7les TGS gt @d AAlo] HA A COAE 5 8%
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% A 3} (route optimization) WO =2  Binding cache, Smooth
Hand-off % Special tunneling 5=
AdEe] 43 RLANY S MolP A&S #18 Call flows 28 2-11
I 2 AAE mEA " AEY el HJEdE 9Ee PPP HE
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o 802.1X°_|§J 802.1x2 &

\4

< > |«

DHCP request & response _ Access - request & response

< T > <4

A\

MIP solicitation & advertisement
Registration request
(NAI, Challenge response) - Access request

»
|

v

Registration response(HA add.) Access response

<
< | < <

A

[2¥ 2-11] MolP d&<& 13 Call flow

_44_



oolu} 3

ANA 2 Aol

v} Hot Spot=

=

T

59 o

1

3. U< 7]
3

)

[TH= oL ghof S th

71 el
(20073 7+ A] 9

2z

=

50zt & 2

T

T

3l skou, dEe oy o

S

HE

2 5030-5091M.] 61Nz

i =

S

iz

WRC-20039]]

o

T

=
4

&of Sk,

==

T1EA,

F4900-5000MHz2]  100MHz.

[e]

sttba 1

<]
A

o

=

o)
oo
Mo

%) 55t

A Al =FT 7E

1w

3

o

T ITU-Rel

el o

o

T

7}

B

N

2ol FH<* 4900~5000M. 2] 100ME. 2 5030 ~5091ME.] 61Mz.ell  th

]

o
=

o[

!

_45_



Zuhg e 490075000 M, 503075091 Mz

e Hot Spotell 91o1A] e} QIEHl A 2=(NWA A H] )

o ool T zdlojagelA A 300 mEES] AR

# Ao] b5 Al 2~HE

FE | e FEEAC flofA el IEUl AN =(FWA A H] )

o AW Jhgom 3 AW 3 kmAR] AR T4l The
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o A T 20ME A 7 A
(490075000 = 4 =4, 503075091 M. : 3 =i'd)

=T i
o Ald T 10M/AMES F2 FUiAY Add diEiA=
ARE bR A tide] A&
o A Fu B3 tF(OFDM) W4, A4 g4k ~a e
ISP H} Al
%E Ho]'}l]] = ‘_____]—(DS) o
o WEZWZ A W Z(phase modulation), F3FHEZE, H
M A = oyt 53 A

eI A 250 mWe] &}

Ao °]5 10dBiolsl. tiuh, EIRP7E, Ad o5 10dBi2 ¢t
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SAW Z ¥, LNA, PA &
- OFDM =¥ 2 MAC 7]
o IEEE802.11a 7124 A ¥

o AEELE SAMbpsE A Y

9

5o 71A%Y H(AR5120)

stal 72Mbps7hA] Al &3stE HE B

= Y
o A /M FEYENA MES FHF Foly, 20019 7S EEH
ANF AFTIES 109 49 E US$35 o4

2) Cisco(™] =)

o 20001 Two-chip AR5000 solution 7i%F

- RF H[R-RF5) : 4l NF 6dB, 4l °o]5 Aol 70dB, &4l
o] 5 Ao} 60dB, 41 %2 0dBm, ¥%=< PA % LNA I8,
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o IEEE802.11a 714 A

o AEEEE 54Mbps A Y

o LAN HES=Z AZE& A~z vz Aid Agoz Ay
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o F LAN A%<l Cisco Aironet 340 Al 2& 5d AE U+
B2 dE-d-1d& FAHALAN ofEFAolds 918 x+ 7|8
& T UEYA £FAS AT F A= oln ARE dF
AM 2 Hes AT don, FYg FAH EFAY Cisco

WT2700 74 FE(suins A4el 48 #e A% Aol
Asg Qs ATFoRA Aol B gt A4 A



P4

]_

Ol
=

M A FAEC] Fole Qx AT & A /198 Bo
]

g2 FA 22 Z([Dell’Oro)iikell WEW Alxzs 7])A]
AAe] 31%E, YESY A 7= AlFeo 20%E FHEa Y= A
o2 uEhd

M GAN AsY2 9 AEEjte] wWEw, '802.11b'e] Al FERE A

2
19990l = 8 elo] AuA Fkoer = 2003974 272 E A

A Ao Ay

H

3) Ericsson(Z=¢] &)

@)

O

O

O

4<% 54 Mbps(gross)7FA A

Hyperlan2 +24, OFDM =49 #

LAN #4949 @ 5 30m /52 150m

Quality of Service, QoS

- =4, YL, "Er Yol &8 A4

- 802.1p ¢ ATM QoS A ¥

Het

- 56 bitell| 4] 168 bit 7}A] 7FH = key encryption(DES)

=

- A : pre-shared =+ public key <1

4) Adaptive broadband("] =)
o IEEE802.16a/b T2
o AB-ACCESS U-NII SYSTEM SPECIFICATIONS

A4 E 0 AE T 25 Mbps
SlElH o)~ ¢ 7Y A Y} Access Pointe] RJASEEE ATM
25(U-NII  signaling)¥} Ethernet(10BaseT)S A 93tH, Cell
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A3

site’¥H] = ATM X+ Ethernet 7]¥HS A
- Modulation : QPSK
- MAC : TDMA/TDD
ZA] 254 AFgA A QDEke, 2 7Fd A

A g

- Users : AE @
FA ] Users

- Network Management

o o
ol

- GUIE A Y3t T8 A2="o =2 Cell site, Control Server

9} Subscriber Units ©] IPZ E241%5 M, Cell siteols] APS o

2 at7] ¢13F Linux”] 99| Control Server A|Z=¥l

5 Mz ol At ikl A&t
o Al EAA] FAWM xF qFEe 9ste] il 2l A
FoS ® 2-79 YERR ST
o W ofm Aol wulFolAvt AUAYS WEF FAU
3} FWA AFF+S % 2-8 D # 2-99 7]&3A )
<E 2-7> FAR mEar A ofste] ARl AlE
gy | A%y | A =4 =
Cisco AP, CPE BWIF 570, WT2700, VOFDM Now
Ericsson |Chips, Eval, BD|Hiperlan2 50z, Hiperlan2, 54Mbps 20019
WiLAN| AP cpE | FDM LWiLL, W-OFDM, 32Mbps 20018
Intersil Chips 802.11a Prism, OFDM, 54Mbps 20019
Atheros Chips 302.11a 5z, OFDV, 54~72Mbps 2001.9
TeleCIS |Chips, AP, CPE| 802.11a 50llz, Art-LAN, OFDM, 54~66Mbps 2001.9
Radiata Chips 802.11a 550, COFDM, 54Mbps
LinCom .
Wireless Chips 802.11a OFDM, 54Mbps ?
. 52~5.8l;, Radiod4, OFDM, OFDM/Conv,
Envara Chips 02.11a TDD, PMP, ASIC 54Mbps ?
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<E 2-8> #jFolAY AT A

LAN/MAN #| &

aopy | A | ow | agsw | gy el 74
S | &9
Cylink AirPro T1 DS 1544 Mbps - - | 3okm |standalone (DSX-1)
B standalone
Breet FreePort DS 5.7 Mbps |1W ERP| 80m (ethernet)
€C
DS/TCM, B 5.7~5.80llz
I\Slgrtzrxifggs{ FreePort 1T DD 16 Mbps |1W ERP 3km P2P/PMP
: B standalone
AirPort I DS 57 Mbps |1W ERP 2.9km (ethernet)
Lymxse Model | ps | 154 Mbps | 23aBm | - | 80kn | standalone (DSX-1)
Glenayre
Lynx.sc Model 2 X 154 B standalone?
31600 DS | " Mpps | 2dBm 80km (DSX-1)
g g 5 Kbps to B standalone (V.35,
P-COM | Model 100-5 DS 2048 Mbps 100mW S0km DSX-1, G703)
Model 101 NB
Wirdloss ISA CardLINK 10 Mbps 50mV | 36m | 9Im ISA card
Model PI0I | NB
Wircless PC CardLINK 10Mbps 50mV | 36m | 9Im PCMCIA card
RadioLAN| Model 10A | NB
Wireloss NetworkLINK 10Mbps 50mV | 36m | 9lm ISA card
standalone
Model BL2OS | NB 1 yovios | 500 | 36m | 91m (ethernet)
Wireless Backbone LINK
standalone
Model 5800 FH IOMbpS _ _ Sk ( ethemet)
Wireless Ethernet Bridge
standalone
WaveSpan|  Stratum 20 NB 20Mbps - - | Skm (10/100 Mbps
ethernet+DSX-1)
standalone
Stratum 100 NB 100Mbps | -1dBm Skm (10/100 Mbps
ethernet+DSX-1)
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<E 2-9> FulFolAY MEF B FWA By A&
3|Ahg A& 8 w2 AEEE | TeAY | ATl | A
) ioStar, DS/Conv,
ioWave oLink TOD 2Mbps 40km 24/51, | P2P/PMP
Nokia RoofTop | DS/~ TDMA | 12Mbps 16km 580z P2P/PMP
Proxim | Stratum -/RS 20/100Mbps | 40km 52~5.8l P2P
Westemn | vami| DS/, FDD | 45Mbps | 24km | 5258 | PP

Multiplex

YDI LBRAP2 | DS/-, FDD | 20/100Mbps |  8km 52~53 | P2P/PMP

Adaptive AB QPSK/-, BM -
Broadband | —Access TDD DS ofm 9.2~5.80k PMP
P-COM AirPro | DS/-, TDD 2Mbps 3okm 5.7~5.80Hz P2P
o. Iy %
1) ETRI
o ETRI:= 50z FteY FAHEY A2 7e/id Z2HAES

THF

- 2494 ARSAR

- A7 2001.3 ~ 2003.2

- BBAT FAQA  NaEgA, dR A~

S AT EE o Ao TAREE A% /%S ZE 5AMbpsH

50z ¥4 LAN Access Point 714 7§



2)

3)

o A&
~ IEEE 802.11a OFDM =9 714 7)4t : A d 445 54Mbps
- 50 ¥4 LAN MAC Z2EZ A7 7|< /|2 : 54Mbps A

T
o FAHFEY A= AT 0 B-WLL(E+= BWA)¥ 5
il

L RS

o ETRIC] 50 3] FAHEE A Vet Z24E
NextLink®} &5 Frofstar glomw 20014 50 AF7ss SH
skl 20021 A E Y-S

NextLink
o NextLinke 246z FAd /A2 A4 IEEE 802.11a PHY
2 MAC #H& Mz A

o U5 NextLink AFe] 7HEA &oll oo} gl ARgoltt.

< Single chip 56z UNII-band transceiver >

- CMOS Process technology

— Dual local oscillators

- Support for IEEE-802.11a standard

- Highly linear receiver with LNA bypass switch
- 6dB receiver noise figure

- 20Mz integrated IF channel filter

- Fully differential signal path for robust performance
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- Completely independent transmit and receive paths allows
full duplex operation

- BPSK, QPSK, 16-QAM, and 64-QAM modulation

— Dual receive ADCs and transmit DACs

- RSSI ADC

- Up to 54Mbit/s data rate

- CMOS process technology

< IEEE 802.11a Medium Access Control (MAC) chip >

- Time synchronization

- Medium access control

- Fragmentation and de-fragmentation

- BSS scan, create, join functions

- Access point control of infrastructure networks

- Host—accessible managed information base (MIB)

- Seamless Roaming

- Stations monitor

4) RF-TNC

o Szt AF o= RF-LINK 10MP(802.11b 7+24) =9 & A2}
mjSol™ Chip® =9 7Fs oo wef 20019 2ol £+ 114
o AFE =4 9%
- Intersil Chip ©]&3A o+

o RF-LINK 10MP(802.11b 7F4)2] 2 A}
- T35 Oy 5.725~5.8250H
-ty AEE%= 10Mbps(2 A AE<4 %= 8Mbps)

- A% ASK

[.ﬁ
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- Media Access Protocol CSMA/CA

- AFEAZ 10kmGxA ¥ F2A] 75 A7l 10km ©]7d 71He)

- Bit Error Rate(BER) 10-5 w7t

- #2171 7% -83 dBm

- Connector SMA 504

- Plug and Play, ¥ %9 A% AXEoe EFQ

- Bridge % IP Routing 7] %

- UIE4 Interface UTP Port

- 71¥& {4 Ethernet¥} 100% <F=gh 3 % SNMP 94 7
Al 71

- 2709 Radio Modules AR&3dte] 3wt Efjg gx] a4d
w2 EYgE A4t

- DSSS(Direct Sequence Spread Spectrum)Al&o = FS 2
A W el g

- dlolg HokY S 9138 64bit Data Encryption 7]

5 C&S HAE=EA

o C&S+ 1993y Ads o] WLL, W-CDMA, IMT-2000-8 A%
Hl 2 gAA e, S48, ASIC /ME8d T Hd 7&Ss )
Wk al AESAIZL e Al A AR P oS

C&SE 24Mbps7HA] A Ysts= 2 3 MAC(Medium Access
Contro) & 71 2538t om 54Mbpsd Edl S Adapgd
T A2 IC 2010 A AA R R ol 9l

o] & CDMA Direct Sequence Spread Spectrum (DSSS) =
2o 2 [EEE 802.1la 724& AYst== A5 =4, Modem=

12 715 A5o] By, dA4 Mac = /s
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o 2002 2€97}A+= One chip Sample 7R3 o A o)m 2002 sfyt
7] FEAEFES EAY ASYS VA

o RFIC iAlet &2&7] A9l Joinol o &+

- 9w AzdAE ARG A LY A7) BAR T A
& A5t Qo] FTWFATL e FAE FYAG QFo] o
ele 4749

6) 1&C(http://www.inctech.co.kr)
o INC techi= StarLAN Chip Set& 7l#sti &
o StarLAN FA# AL 54Mbps FA @ A28 2] <y
AFH dEH | A7tA] RE solutions AFEa om, #

2-109] 2t¥-2 P 9g

<3 2-10> StarLAN A T4

STLRA 56z RF/IF Converter and Synthesizer
STLIA I/Q Mod/DeMod and Synthesizer
STLPA IEEE 802.11a Base-band Processor
STLMCA Medium Access Controller
STLMPA Base-Band Processor + MAC Controller

el Ane ven

rlr
e
Ju
=g

o 19 2-12+ 33l

o)
=

il

o 7 2k

ully
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SHE IEAF —
izl (P

(P
= g PR
— e il s

- Corimi

S TLAA STLLA

BTLHCA,

STLPA
STLRIPA,

[719 2-12] INC N AFe] &=

7) g A 2= (TeleCIS)

(@]

Al s gharglo]l Ayl Al WA AR Sl =

Weole 1 vt (http//www.telecis.com) @A, S0zt = 7Y
dhol] glo] 7bd obd Y14 FAE HriEa 9lon, 20019 949

Z1E/MEs gasta 2001 1290 = AAES ARATE o4
ZE AGS 7HA AL AT ol tE 9w 3|Ate] sk FH A A
= o ddoln, A B v|eEom Hol R JlEAo)
AR o] IAE = Wlela ej=xglo] kel Fostal 9
ong SAdg A Vlsolgtal WAle %’iﬂr% Al &=

ARk, A o] FArigel g ofe gk A= A AsA Ak
olg| gk MANF JNTFA Il JATE Bt =
A7l Adsto] AUA 238 7dE ¢ ds AowE

.
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8) MMCH| A= &2 A
o MMCH| &% 2 %] (www.mmctech.com)< 1998\ d 58 W-CDMA

2d ADSL 2Yl 58 7iEstar, HF 11Mbps T4 @ solution
I EFF 2 USB ol9HE SAlste & 2HE FA9Us Hol
i gt
o o] ZAte A e Jjdke] Frojsiar Ql=dl obF A A QL wE
A2EE AAstA] i dow, A|2="3t 7jwHo] & ZoR
LA H
9 715t A

o AMAHA7] 2 LGHAAE= AHA A

o=
on, mdl Hol RF uts @2 A% )

o (F)FS, (F)Ir=LFH Fo] RFE S One-chip 7Hel Fofst

I glen, (F)GCTE 2§ el 188t g5
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A3A 5l Y Fs Loy E A7
1. RLAN 22 [IYE MS

50bTHS] RLANSE FWAS 3l 289E 452 94,
ITU-R #agk M.13907 F.1518& r#lstddth. ITU-R M.13909
IMT-2000 28t % W&ol o] §5le L8rjel® 45 4348
RLANC] 583} ITU-R  JRG8A-9Bef A Draft  New
Recommendation(DNR)  “Methodology for accessing the required
spectrum for generic NWA networks(RLANS)" & %®FE%lom,

DNRS RLANS AFF7H AMFA 314, 33340 59 340 &
N

i

3 o] DNRelA xgowie® AbE& fls) ETSI BRAN
HIPERLAN/2 T+4°] A2#" 548 o]&33+d, HIPERLAN/2,
[EEE802.11, ARIB HiSWANa T4 Aol x5 7Fzl RLAN A
2ds ddew 3.

HIERPALAN/27]%F 3l RLAN Al2=89] £8 ti9 %S [TU-R
M.1390 "Methodology for the calculation of IMT-2000 terrestrial

s
o

spectrum requirements” S F3sto] AFESHA T
w AolM = IEEE 802.11a 7124 RLAN AFdA WS -2 wetol
Tst7] 913 e o Fo] Heto] FAIF WHE o] &t ALbst
# Strh. 24l Al ABl2~ 1 5 & (Penetration rate)9] A4 3HeE A
|Oo R Q% FQ o] e Fo] AtE ol gt
T3 802.11a2] e Z AXbo= Step C5 ¥ DO A4bik2]o] HA
H

A1
sttt WA B "ol A= M.13909 S FANES A3 £ W W



A A7 RLAN A

1
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Y
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o A

RN

© % IEEE 802.11a -4 7]%He]

Hr < o o o W
B U ™oL R N
= ~ = B %
S Low e
e o) T N — o ol
o . RGO (s
4 D )
) U uvlm
il T Foa T z
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0
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= oo & H g o
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N W o W o o
O
< 3 o X = N
i T OOO® W o o
-~ X W W e T oo
3 do X WO

Ao
st7) 2

Aol

Al 1#
DCF "7y &< a9

L

o j

) .

-
Z =
LN

=3 AP (Access

-
It

IEEE
F T}

[e)

| SN

3
)

E

b AL &7

]

S

T
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]_

=
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Point)®} ©¢E(Stations) EF AW oFH WH(Omni-directional
antenna)®] AF-&2 7}7g s}

27 ATEE 2005 2010
Potential users/ sq. km Penetration % | Penetration %

714 70 000 5 10

TE 100 000 10 20

7+ 10 000 2 5

<¥ 2-12> 71934 Auel e oA

& A 719 37

A= 2005 20103

A Rk 7 30m 7 40m 97 30m 97 20m W7 10m
A 9o 2,830 m* 5,030 m? 2,830 m? 1,256 m? 314 m?
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& 4 23 8%
A = 20054 2010
Al w73 v 40m W7 40m w7 30m w73 20m v 10m
A oo 5,030 m2 5,030 m2 2,830 m2 1,256 m2 314 m2
<% 2-14> 9] 4 Al e 4

e a7 (200549 20109 %)

Al \kA k7 15m

A o 707 m2

Al

Y. STEP B: A& W& JA4EEe EYY 54 Y
1) Ab&A}4=(Users/cells) 24 (STEP Bl1~B4)

7}) ITU-R M.[Method NWA spectrum]®] A}&# 4=

A G AR 5 AAS ] sk, &4 3 AHad A
o FafoF gt 20109 TEEE IAFES 20%= AoEo] Utk
kA 9EE40me] Aol A Fad I dlef T
= oot 22 wAA N ot 101 o= AldkE ofof gt}

Mo 2ead 0% AFEES 19
S mebA] At
o1l TjojE

_O‘L
H
%0
o

X
%
rr
(i<
Fo
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MO oo N o >ﬂme o A
B o it " o s » T = o = s o 2
W R 2L °F s ST T
X %0 uMqu_LuurﬂAoM Baﬂﬁlu H71ﬂﬂu|
. mﬂﬂl_/ th A ° e - M
me_l g o ‘O| s ZT ‘Aluﬂ R ~ oW m_x ol O#E Zw\-w ,WWL A
1 ™ faﬂ15ﬁoN & u',ﬂow %wST
% O SR 4o P
. N ! X X B
ay maw % WL in o oK = o X° (o ol = T &
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TSI 2200 bW
Is = ¥ L TRy gg%@mnaukg
- = 0 o JHI =X
Lomrﬂ%%d% H%Mwmﬂ.mﬁxd%
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3 a= 20053 2010
A8A 30m = 40m 30m 20m 10m
Aue | BF e 5 | AF 4?:3} *}ﬁ-z} A}-)g:z} *}-)S:XP
%) %) & & 5 &
MiMM 0.88 1.74 2 7.04 3.96 1.76 0.44
HMM 1.18 2.33 1.71 25.14 14.14 6.28 1.57
: HiMM 0.88 1.74 1.43 5.04 2.83 1.26 031
3| Ak
4| vamm 118 2.33 2.86 10.07 5.66 2.51 0.63
v 0.88 1.74 2 7.04 3.96 1.76 0.44
& 5 15.88 10 54.33 3055 13.57 3.39
Az B 40m B 40m 30m 20m 10m
Aus | BFE | gen o | FTE *}f_-z} *}f_-z} A}-E-Z} *}-)S:XP
(%) (%) T T T T
MiMM 1.76 8.85 4 20.12 11.32 5.02 1.26
gz | HMM 235 11.8 343 17,25 9.71 431 1.08
74
HiMM 1.76 8.85 2.86 14.58 8.09 3.60 0.90
VHMM 235 118 571 28.92 16.16 7.17 1.79
Vl:/;M 1.76 8.85 4 20.12 11.32 5.02 1.26
3 10 50.15 20 100.99 56.6 25.12 6.29
S| s g 15m - 15m
4
A5% ~ | AFE P
An| A AREA] A2
qn] %) 83 5 ) A 5=
MiMM 035 0.024 1 0.07
HMM 047 0.033 0.86 0.06
HiMM 035 0.024 0.71 0.05
VHMM 047 0.033 1.43 0.10

[>
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m
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7] w0 tH(STEP B6-B7).

_64_

by B o kol
I

XX 2
T oW N mhw 2 . 5] 5§ |3
N .
gl O *2 3 5 |ow :
iollldr;o = 4 8 = g

~ < 1
Mo ;o]../l,m}

O - ﬂt“_m N ERP
How oy % ow o B | f
oo oM ° & :

—_— Il - W| u” ol -
T Mo o mﬁ X Aﬁ i : " T
__d_ﬂ._ulat.“q %

7.&.01@.%_._ M_m + _ - &
= ]qﬁro o

T o= W |4
TR ° Mo mr..-_m ) e |ER

%%%% o
0 ~—
w_uerﬂﬂo >..,_-mqumwmmmmﬂmwm

Y B = 4|l K| =] =
~ op T in
TaxwTa 2 BHHEHEBEHUHEIE

T o~ o T . H 1 1 1 . o il
IERSAC RS S - 2k | 28| 4833
d _ . 4 22 | 3333
mm T S i M_.. <l el

S & [ (R
= S LU R AR A A
Lpﬂq_woﬁﬂ = i - S n
o o TR 5 : ) 3|
4w w g0 U : (3¢ |8

oo 4



Yidio Tandeis|  Tp A T i
M g I » [ | e wie | o
Gt | B | g | e
Wapras (e e
hw"’ L T s
nepoge op
W0 [ tomate] O [ 2mw | mooe | * w | M e | e
=
mnn prend | LY T
Wk A LB
e i :E;- > o g8 i a V-
T hird Barmars i T
ok | v | wme [ meme wia
VHM v # R ol T miee |
Mt | o | oawe | ame
veay | Woeee | E| s | e | s we | MO ome | e | ge
o L . - .
<R 2-18> Huf FAeA AEE d5A

IR o= S s 3 [ (LS
il =28 10 ais
Foars- 10 [} =2
W
\ pel 10 &g -
L T e 1me mass » o £ T8 RO . hosr
=
rpiay perag-| 1ms e
Wik Hostag- 1 m- e ETE
b S - o | oaene | W i i
Chrnl e 100 e
dpakag U T BB+ frs il _—
T e O o s i (L 30 [T &
Bty D im [T E
o| Msbgmm | U b ] ETR y
R &0 im LT i fLP i 3 (LT e [T

_65_




<3E 2-19> 3H4 R AH| = EE Seh
I e ] E# 8 3 F (Relative Busy hour activity/cell)
3 AL &7 2005 2010
Ak 30m 40m 30m 20m 10m
MiMM 0.0054 0.0220 0.0124 0.0045 0.0014
HMM 0.0808 0.8694 0.4892 0.1760 0.0543
HiMM 0.0305 0.0881 0.0496 0.0178 0.0055
VHMM 0.1175 0.5060 0.2847 0.1024 0.0316
VHIiMM 0.0145 0.0587 0.0330 0.0119 0.0037
TFT &4 2005 2010
A a4 40m 40m 30m 20m 10m
MiMM 0.0553 0.1258 0.0708 0.0314 0.0079
HMM 0.0104 0.0152 0.0086 0.0038 0.0010
HiMM 0.0266 0.0432 0.0243 0.0108 0.0027
VHMM 0.2376 0.577 0.3248 0.1442 0.0360
VHIiMM 0.2125 0.4829 0.2717 0.1206 0.0301
a9y &4 2005 2010
A a4 15m 15m
MiMM 0.0001 0.0002
HMM 0.0001 0.0002
HiMM 0.0001 0.0002
VHMM 0.0022 0.0068
VHIiMM 0.0040 0.0113

3) STEP C4-C5 : Al2¥9o] M|~ 53 (Net_System_Capabilityes )
Al Ak

DREL IEE PR R R b

of| Al Al 2~¥1Ql HIPERLAN/2# 802.11av Ed A o2 e E
F2 AHgdth webd ARE A9 2L A9 g4 ddEe £A
5 adE A& & Aok v 802.11a> CSMA/CA W2 & AF&3)
oE, dwe] B AP FA GAAE datt Uit FAASE
TRy B AR FNE4F £80] WolHE AL ¢ & v

HIPERLAN/29] AMH| =&
sElo] F858S AAYY. durdE oz HIPERLANAYE 3 79
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<E 2-20> 3|A} Ao A 9 802.11a¢] AH]| A F& €

Corporate environment
BPSK | BPSK | QPSK | QPSK |16QAM | 16QAM |Adaptive

Modulation | OFDM Subcarrier modulation
Bit Rate | Bit rate/20 MHz Radio channel 6 9 12 18 24 36 15.96
S ain 95% cell is reilable 02 | 02 | 05 | 06 | 09 | 00 | -04
Scenario Office with walls
e.i.r.p. [dBm]|Equiv. isotropic radiated power | 23 23 23 23 23 23 23 max

30.0 30.0 30.0 30.0 30.0 30.0 30.0

Max AP-MT separation [m]
Reuse 4 4 4 4 4 4 4
Mode area (%) 25 16 14 19 9 16 100

<H¥ 221> ¥ 3ol 802.11a2] MH|~ =8 T

Corporate environment
BPSK | QPSK | QPSK |16QAM | 16QAM |Adaptive

Modulation | OFDM Subcarrier modulation | BPSK
Bit Rate  |Bit rate/20 MHz Radio channel 6 9 12 18 24 36 26.49
Sys;g,;fg‘“ 95% cell is reilable 2.0 13 0.6 26 4.0 48 25
Scenario Office with walls
e.i.r.p. [dBm] |Equiv. isotropic radiated power| 23 23 23 23 23 23 23 max
Max AP-MT separation [m] 80.0 80.0 80.0 80.0 80.0 80.0 80.0
Reuse 3 3 3 3 3 3 3
Mode area (%) 5 5 14 17 8 53 100

<¥ 2-22> W] Ao A 9] 802.11a2] AH|A & ¥

Corporate environment
BPSK | QPSK | QPSK |16QAM | 16QAM |Adaptive

Modulation | OFDM Subcarrier modulation | BPSK

Bit Rate |Bit rate/20 MHz Radio channel 6 9 12 18 24 36 22.98
Sys Margin 95% cell s reilable 0.9 -0.1 6.3 5.4 1.5 | 108 5.8
90%
Scenario Office with walls
e.i.r.p. [dBm]|Equiv. isotropic radiated power| 23 23 23 23 23 23 23 max
Max AP-MT separation [m] 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Reuse 5 5 5 5 5 5 5
Mode area (%) 13 12 11 10 9 44 100
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Number of AP, = 1

L]

Modified users, = total use, / Number of AP | 4

L]

Calculate Modified Traffic, (T, )

L]

Calculate Current Throughput, Number of AP, =
based on Modified userse and Avaerage date rate Number of AP, +1
¥ A

Calculate Net_system_Capacity, ( S, )
based on Current Throughput

v

Calculate Required BW,,
F=T,/8,

NO
F, <20 >

YES

Required Spectrum, = Number of AP * 20MHz

(29 2-13] A4 E Y= A=HH
a9 2-132 of#ie 2 HHow A z}
2 802.11a2] MAC L2 EFo EAS Htgdsl7] 9k, vtE-4<l o

g g o R o] Folzith

g %7 APY $2 1% 23
>=

Al
o 374 (e) AP+
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A APe 5 Sk wE A yFe FA QEY AMEA & HEE
yUeldl Aot} 3 Jfe] APZF A Qs &3S 192-16, 19H2-17
I a1, o] WslE =& g o] 835t AXtE AP Alx¥ 8%

8, I1¥H2-199F 2t} 3 7HAHIAHANANE FA AHU

L)
rlo
I
o,
\)
L

—&— 2005 radius 30m
e —— 2010 radius 40m
50 2010 radius 30m
—w— 2010 radius 20m

2010 radius 10m

40

30

20

users
[ J

Number of AP

(29 2-14] APF A= A F(IANBT)
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100 4 —=®— 2005 radius 40m
\ —&— 2010 radius 40m
E 2010 radius 30m
80 \ —w— 2010 radius 20m
\ 2010 radius 10m
1 \
60 \
[ \
g .
=}
40 \
[ )
1 .. \.\
20 \ N e
v _\! .\. o
i \V S " S o—o —e—¢@
OfF——T 7717 7T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13
number of AP
[L9 2-15] APE A3t AR F(F584d)
0.735
0.730 ) § o
e
1 oo
0.725 e
] v o
0.720
| o —=&— 2005 radius 30m
*g_ 0.715 b —o— 2010 radius 40m
£ 1 / 2010 radius 30m
3 0-710‘_ / —w— 2010 radius 20m
E 0.705 // 2010 radius 10m
1 4
0.700 //
0.695 - /
A .
0.690
T T T T T T T T T T T T !
0 2 4 6 8 10 12
Number of AP
[2% 2-16] AP9] o] W& F&gke] s (3ALEHA)



0.67
v v — h
0.66 /_ o«
& 0/
5 065- ./ —=— 2005 radius 40m
£ —&— 2010 radius 40m
5 0.64 - 2010 radius 30m
£ v n . —w— 2010 radius 20m
/ / 2010 radius 10m
0.63
/A
062 4 ./
T T T T T T T T | UL 71
1 2 3 4 5 6 7 8 9 10 11 12 13
Number of AP
[29 2-17]1 APe] ol W& &3 WHsl(z+374)
0.1250
0.1245 o °
0.1240 / e
0.1235 ] /’//.7.
0.1230 4 hd
> ] /
£ 01225 /
8 0.1220 ] / i
e ] / —=&— 2005 radius 30m
o 0.1215 4 4 —@&— 2010 radius 40m
g 0.1210 2010 radius 30m
o 0.1205 —w— 2010 radius 20m
2 0.1200 ~ ¢ 2010 radius 10m
@ 0.1195 4 /
< 0.1190 4
0.1185—:
011804 4
0.1175 3
T T T T T T
0 2 4 6 8 10 12
Number of AP
[2% 2-18] APY] <ol W& A|x®) =852 (3A187)
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0.254

0.252 -  m e o
)l e
0.250 - v/ /- o
o/
0.248 -
> /
g 0.246—
gl 0.244 —=&— 2005 radius 40m
£ 0242 —— 2010 radius 40m
L - —#A— 2010 radius 30m
[
b 0240 - —w— 2010 radius 20m
% 0238 ] 2010 radius 10m
z U]
0.236 .
0234 4 ./
022 4+——F— 7T 7 7T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13
Numberof AP
[Z19 2-19] AP9] pof] W& A|xvl #8552 (F3374)
¥ 2-232 9 BAE 722 283 dY9ES ALkgE Aot
<3 2-23> U] Bl A Skt e A
Year 2005 2010
Corp
Environment arate Public |Home Corporate Public Home
Cell radius (m)| 30 40 15 40 | 30 | 20 | 10 | 40 | 30 20 15 [ 10| 15
O &
iﬁ(ﬁ)‘%‘% 80 | 240 | 200 | 320|160 | 80 | - | 600|360 | 240 | 120 | - | 100
iz
g AEE 279 &4 € #AH
1) Al 134
a92-14 2 292-159] w2, 20059 2 20109 AF 2 FF
AN APS] 7t Lolda® Abgatel F7} zadth T
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= B4 AR SWUe FWA 220 .
ITU-R F.1518% adstglew, oldl ofg = Traffic Model

ITU-R JRG 8A-9B Traffic Model& iL#latth s FWA 48
HdE Ee A9 neAY, AuAFs 2edd® 4 @

WY B S dE ARskad.

(1) o] 2 uA A& 93] Wireless Access SystemS &3 3
o

XS 93 Wireless Access Systeme 54 RF A4

T AR R AS

(4) T2 Access A" o&) A|dE spectrum® FFAFES 7t
Al=ge] Egy &3S AaAE ¢ S

(5) Wireless Al=¥le] Eefjd &2 FA%W AA senjge 7]<1
5}

(6) & A AY H= os A2RY FiHEHE T ool A
FWA A28 Egg &5 Hrtetes A

. AIALE

o EdY &FS H7FE #8 v 2 Abgro]l g Eofof &

- e AsFE A A
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S ) z] Al H HOL/%

- 71E Al=HE 9 1t EE V=

0 Annex 19 At&71F8 & e o AHZ2 MWAS FWAZE &
Zdt 442 A% =A% 8% 2 s0E BsE A o
€& 9 3 <

t. ITU-R F.1518 Fa2U&

ITU-R F.1518> MWAS$H FWA Al2="lo] TDMA ¥+ FDMA
Aol 2 g AuE ARSsha, AHle Hle Welld Ael
2 AREEA g Alde Addsts Vles R AadHE TR
star itk FWACIA 2% A Steve] 2E, AF Algo= 3F

He Has & o+ Ao

N
N

1) Coexistence Model

coddE AEe daAE 1Y2-203 2e ®AS Y @ S

0]
PR
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Coexistence model

Coexistence area Service arej[o/rEWA
Service area f(KIi/IWA

MWA base station area

FWA cell station
Cluster area

Note 1  The service areas for the two systems may be identical.

Note 2 Cluster radius for the two systems may be different. 1518—

[1¥ 2-20] FWA &28d99% il =4

7} Radio Base Station Model?} Cluster Area
(D Radio base station model
o] Rdor= MWA Base Station®} FWA Cell Station®] 72
A oA AAE X, e Fag gqS o] &gttt F A

ge AzgelA ge Algel @9 e PEEAL

&gt
FWA Cell Station< HH4 rf& =
MWA Base Station< ¥ rmE 7H A9 S AW o)

@ Cluster Area
Fa APAFE AL AEE7]) 98 7 Cluster Areas 714

atar, 1 A9 W Aulx B¥xE= gdsita A 3

P>

rlo

>~
oo %
2

¢
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Cluster Area°lA&= #2 FTIHFE A&st# Ho, v &

Cluster Areaol = AAFE & S St}

@ Cluster Areaol A 2=

A}

KeN
=
)

OY2-213 FZo] WA r& VA= FY A B 938 Area's 7}

Astal, A¢t BY AAAYG PAS etk ) A9AE 7HA
S e AYela AYBE S FE AYoe=m shgen. 1
o, A9Ce A9 AW dom, Ho H4dRk= Base/Cell Station
Aol Hrl PAIHANAME BRG] o2 Base/Cell Stationol A
T wdskA e oA A ANEE FAEHA HH, wkeF Ak
= 19 = g

A BA| & ¢]

1R18-

[729 2-21] Cluster Area 4F=

SHAI, CARI 9] 7HdAE ofg] Ao EXEFH o AxA|w Ht A
FHE, CAAY FdolA FAHE A4

A e o, PARAA D/Us

o
N
N
oX
ot
kY
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D/U: PVC/PVB(T)

D : Y%= A5y

U @ dskA 271d 4 Asda

Prc : A W FAdA AFE= PHoAA #4149

PrB(r) : A9 B FAlo|l A 7+4 Radio Statioo] 73S F&= PAHAA 4

r: A9 A Bola] ub7A

2l
5

o] 7] A cluster area W4, rcZ 3},
Required D/U= P ,o/ P ,5(7 )
7 g,

}) Traffic Model

Aulz A ) AIAE #FLSA BEH] Adrkn A, 7}
?:}X} 1E§ u, 7L }\]/\Eﬂoﬂ/q 7].01;} Eﬂ]-‘?‘%% ’_‘g_fTLQ:: EWN|
S5< brta 7pA e

t}) 2= * 9 (Calculation Target Area)

ITU-R F.15189 A& 28dgF &S S AExd9s 24¢
o FWA A28l A9 BE FA%e] v woz A&y, od F
T odE =9, vKm S VA= FEHASG TSR FWA AH2 A
A2 dAAFoR Jbg T & vk T, WA FxH o] AFE
RS Ads mor 5YH Ao 77 & 5 Uk ol" A
5 1y, AE A9 gy Zol 2d & 5 U



Calculation Target Area Size, S ,
= min (close service area size, cluster avea size)

S0zt FWA Al=" EA4L2 [TU-R 8A-9B/77-E “Sharing
Between Radar and FWA in 5250~5350M"¢} IEEE
C802.16a-02/31r2 "Suggested Text for Document IEEE
P802.16a/D2-2002 section 8.3.5.2.7.1 Receiver Sensitivity”& #F
Zsdek. @A Sithel FWA Al=#le] gk %+ IEEE
802.16a°ll 4 3 Foll slew, A= 3 C/Ts A4 vty
B JoE 98 A7 Foll Atk thFS Aol A 5250 ~5350Mi
el Al FWAANES 93] ITU-R 8A-9BelA #sdte= FWA

Al 549 ool

<3 2-24> ITU-R JRG 8A-9B FWA A=l 54

Base station

Remote station

+ Transmit eir.p./ Power
- Antenna Gain/

2W / 0.2W

10 dBi/Rec. ITU-R

F.1336 Section 2.1

2W / 0.067TW
15 dBi/Rec. ITU-R

Characteristics 20 F.1336 Section 2.3
- Bandwidth 20 ML
) ) ) 8 dB
- Receiver Noise Figure Vertical or 8 dB
- Polarization Horizontal Vertical or Horizontal
- Active Ratio 909 10%%
(0]
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o] JamAe o5 2.
<3 2-25> ITU-R JRG 8A-9B FWA Al2#l A1
Parameters From base station |From remote station
to remote station to base station
Transmit e.ir.p., dBW 3.0 3.0
Free space loss (1.5 km), dB 1105 110.5
Receive antenna gain, dBi 15 10
Feeder loss at receive station, dB 10 5
Received carrier level, dBW -102.5 -102.5
Nl n 20
C/N, dB 20.3 20.3
@ 2odydgF A=
ITU-R F.1518& MWAS FWA Alz=gle] FE3e A48 7h
gotlen, shue] MWA Al=dlat FWA Al=do] &8s 4
o4 BE Azade FEEE A4Sz A% o] ne @,
AEAGS A4 W, e Fuag g2 Ad ok A
Fets Edgol o S
HA, MWASH FWA AJAgle] Mujs oM dejus F E
g " vk o] Foiinh
Uy ayand u; o ay
MWAS FWAA Z=gle] & Ao A ¢hgh 7|7} o] Fofxith

o AgEe, AEAGeA F Edn e bt

Se(uya,tusay
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b>B(s. (u,-a,tus-ayn.)
b.=min(b,, b,
B(a,n) : B Erlang$t5=
B(an) : EdFY a= 7} n outgoing MES 93 £4 g5

w 3 EA Slotd A28 9Z

b,>B(s. u,a,n,)
ffzw-nf , FWA Al2=¥ 7%
AZNA, p i Tee UFee HAghelth
b Bls, u; apn)
g zdo] ol 2] A of(Separate Control) =]
Ao Ade 7] ALkE e Eed 71

2 I ARG 50NS FWA 289 E 42
Sel AFE SlY FWA 2addZ

[

== 98, ITU-R
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F.1518¥% M.1390& 7|wtoe = TTU-R 8A-9B Document /132-EES %t
AR A=

1) 50zth e} FWA A]2~#l Application

50kt FWA Al2~gle IEEE 802.11a9] RLANZ|uFS] A] 2~ dlo]
U xE7lE0l ber] old HvlE FALE g dHE fe
HATh 71E FWA AlZ="2 100ke]d tidelA] 7etso] Fob4
54 3 #-EREY 4 s wAR 2A & HA g 1
adu, H+, OFDMTJr 2 aas A5EA L Sty aE F
o] &rs] s glo], FAY Aol A, AR ol
g A = ﬂ%é}oif?} FWA ZaAo] F7tsta lof, +4%3
EA 2 Skt FWAZE o8& 2 so= At
FWAS ©] &% MHlas vhadt o] &5 nH= ofd 2EM
Hols 8 & & oy, 14 Aujagts ol dAF =
MU S QoSE BASte]l Arls & o Slus S 7R

- Internet access

- LAN bridging and Remote LAN access

3

— Video—telephony and video conferences

- Real time video and audio

- Computer gaming

— Telephony, voice-band modems and fax.

g, A= H48S A% ¥ A4S 918l RLANY Hjushd,

& HoAe ol RLANS F9mol A2l Wireless LAN 71 ol
Aol o] &o] ol Celldtd el FKm7t =+ 4 Coverages
M= ARz AgEd. Eed RLANY  F87]%0]
HIPERLAN/2 % IEEE 802.11a®] 7]<c°] #&H = 33, FWAE
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IEEE 802.16 TG3, TG459] 7]<o] g Hr}.

<3 2-26> RLAN¥ FWAS] H|

RLAN FWA
2 HIPERLAN/2 & IEEE 802.11a @ |EEE 802.16b
% Wireless LAN % Wireless MAN
-Low Power -Need P to M System
-Short Distance -Cellular; sectorized with frequency
-Mobility(Roaming) reuse
-Portable Device -Connectivity to wired infrastructure
@ Office, Airport, Warehouse etc. /core networks
% QoS Support
@ Broadband Service Provider Application

S5zt FWA A9 Z A=2S 938, ITU-R F.1518 A2t =
b BAS Fausigon, Qs EUY W AMu]lAs AbEA) o=
5& ITU-R JRG 8A-9BE i syt
7h B 24
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<F 2-27> ITU-R 8A-9B Public Traffic Model

Busy hr . .
- . . . | Average Peak - Session | Activity
envPi)Fobrgrcl ent hg?rlgcg;éﬁk data—rate| QoS |data-rate /hse(ZiIS?aS e Duration Factor
(Mb/s) (Mb/s) over Wee%) (seconds) | (Mb/s/MT)
MiMM Up&Down 1 Yes 2 0.5 90 0.45
Up or
HMM Down 2 No 10 0.2 300 0.1
HiMM Up&Down 3 No 8 04 90 0.3
Up or
VHMM Down 6 Yes 12 0.06 600 0.5
VHIMM  |Up&Down 5 Yes 15 0.06 900 0.4
ofw), gAY EdTe et gol TE 5 vk
<3 2-28> AtE&AY EE A=
MiMM 0.5
Aztg MERY HEH S Ak 2.2
(for Busy Hour) HiM M 0.4
VHM M 0.06
VHIMM 0.06
MiMM 90
Session Duration HAM M 300
(':._l"?'l : _7:5) HiM M 90
VHM M 600
VHIMM 900
MiMM 0.45
Activity_Factor Packet Communications ':”\\AA’:\AA 8 :13
(ME Xl Erlol o|ROIX &= o3l x| F) VHM M 05
VHIM M 0.4
MiMM 0.0056
Traffic/User HM M 0.0017
(eref - =) HiM M 0.0030
VHM M 0.0050
VHIM M 0.0060
) 2FE %] 9 (Calculation Target Area) 27
Fle] 23% SIHUe @A 9A0WH e dolqm Qor, Fa 7]
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Al FEA Ao BEeth B Sule 235 AX=TEE AA
= AYET 2uE& Y AME &l somw tE £9 ITU-R
oA AlE-% = Penetration® U} =2 10%S 7F4 3t
7Hg 1t
- MEl A AREAS R 1817/ kn
- FEA ATE = EA EA 20006)
7+ 2
— Penetration : 10%
- ITU-R : 20054 2%, 2010 20%
<3} 2-29> Population density per environment(ITU-R)
Environment P%%;};%gm Arﬁgel?er 2005. 2010.
Potential Penetration | Penetration
users/ sq. m2 % %
Corporate 70 000 14 5 30
Public 100 000 10 2 20
Home 10 000 100 4 30
744 3
- C/1 1 20dB (ITU-R 8A-9B)
- FWA<9 7% A& <rely A8 22 Remote Station®] Qe
1} F/B(Front Ratio Back)E 1¢slw, Bt} @& C/1E 712
T s
714 4
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- Remote Station <F41#® : -67dBm (a-b+c-d)

a : Base Station ¥41% 9 (EIRP) = 33dBm
b @ AFEF E2(850m) ¢ 105dB

c @ FAIRHH Y o] % & 15dBi

d: FdAelE &2~ 1 10dB

- AN 2z"e] FAREE AAs7] 93 @A IEEE 802.16a2]
AP A+ o5 7Y Iy E 1H5 Y=
o FAZE 1 -74.8dBm (16QAM, 20Mk, 3/4 Code Rate)

|3{-.::||:Iilj:h OPSK 16QAM 640QAM
(MHz) Rate /2 Rate 74 Rate V2 Rate V4 Rate /2 Rate 4
1.5 -94.8 -83.1 -87.8 -86.1 =816 =78.8
175 4.2 924 572 854 809 791
10 -91.8 -80.1 -54.8 -83.0 =785 =T6.8
3.5 912 -69.4 541 624 778 -76.1
30 -89.6 -B7.8 -82.6 -80.8 =TE.3 =T4.6
6.0 -88.8 -B7.0 -81.8 -80.0 =753 =738
70 -88.1 -B6.4 811 -78.4 =749 =731
10.0 -85.6 -B4.8 ~TE.6 TR =733 =71.6
12.0 -85.8 -84.0 78.8 770 725 708
|;..}::|'::Iil;:h QPSK 16QAM 64QAM
(MHz) Rate v2 Rate ¥4 Rate Y2 Rate V4 Rate /2 Rate V4
14.0 -85.1 -53.4 -78.1 -76.4 719 =70.1
150 545 831 7T E 761 718 o8
2.0 -83.6 -81.8 -T6.6 -74.8 -703 -BB.5

<3t 2-30> IEEE 802.16a At ® F27 %

» AFE ]9 (Calculation target area)
- Cluster ¥H4 : 2.64Km
— Cluster Area : 22Km?2
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= Cell B4 @ 840m

th Be =% A

- % d|o]H %(Mbps) : 31.12

<% 2-31> & dHolg & A=

MiMM 0.0056
HMM 0.0016
Traffic/user HMM 0.003
VHVM 0.005
VHMM 0.006
MiMM 2.24
HVM 0.64
Traffic/Cell HMM 1.2
VHVIM 2
VHMM 2.4
MiMM 1
HMM 2
HEsE HMM 3
VHMM 6
VHMM 5
MiMM 2.24
HMM 1.28
& ololE Z(Mb) HMM 3.6
VHVIM 12
VHMM 12

- A" &= (Mbps/Mz) : 1.26 (bxc/a)

a: Ad WgE = 20Mk

b : Net System Capability the throughput value
= 70% (ITU-R 8A-9B Doc/132-E)

c : Physical Layer Throughput : 36Mbps
(16QAM, 3/4 Code rate)

o
-
- Cell B &89 F 1 2469 - @
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(Zdloly &3/ A== &)
— Cluster® Cell & : 107] - ®
(Cell Area / Cluster Area)

- % 2809 E 24690 -© = @« B
-8 Adg 13 A
- g8 2909 E : 260ML

ol 35 AEAG
= 50 FWA A2 918 ITU-R F.1518 Aokt ITU-R
JRG 8A-9Be] Ejd ndg 7kAa, Hu @4 AT Ledd
Z & AFEE Bkt Az F260Mt o] 8 7HE AS d 5 3
t}.
g9, S 50 250~5.35001, 5.725~5.8250th Y 1] 1
7

o9& b
547075.7250ztH 9 dF=2 A MHlA= AME & 5 3ls Aolg 4

| Y
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A1 5k A5 87384

~

1. 50z MLISM

2 Hdo A= IEEE 802.11a ¥ HiperLAN/2 ¢ 3} 9l 5 Gk
el Ad S4S A3

A CW(Continuous Wave) =4 %+ Power of complex sum of
individual ray & Ab&sto] theksh &4 Fdo dis 4= &4
7} exponent #F, ¥x A So U g EA BEAS 3 A

o

ojt}. m3F Power delay profile, rms A ¢ &XAHrms delay spread),

Bt %3 A A(mean excess delay), coherence bandwidth 52 3tj

o AY 54 BAL £9F etk Ad SHS BAE A

A\

A3 Bol Aol 7 A WRS &8 Aotk

7b Bdg 74 34 Ad 54 HH

A=A 93] Al2t" PN-correlation #tie FAx1d =4 A

RS obef 1R I 3ol AA FAF-S AN 1Ela "ol A g
o m 5ol Ut

baseband % BPF
(M-sequence)

Sr:?;[lor frequency
g(e44333) synthesizer

| @ |

L ESY

19 3-1 PN-correlation &4 A" FAIE AL

_95_



£ F power amplifiers ©]g&3slo] FAATE 30

2
dB S%stsith ¢telve] E=dats $a1d8 S 25 dBmo|th

A/D
converter

E BPF

Signal
generator
(E8244A)

19 3-2 PN-correlation =74 A]Z2~dlo] AR JLAI &

a9 3-2¢ FAN TAEEE vEhdY 58 i TS = 100 ME o

) 1 A7) 7 v ekl
2 LNAE 53 531 A3 samplingS $3te] 300 Mp= +3}
TE WET LNAZF 26 dBe] o] 5o] UARE #2145 9] A7]7 |
19k3t7] W&ol F/E 255 sk 300 e sHo= Y

o

il

Y
= 100 Mkl A5 E 2 (k= 1638 s B¢ M-sequence F 7]
oversampling®te] PColl A3 stc} o] &5 1xvit}h Falste] B
T+ 100782 A 78k

AE A dHeolHe 300 Mke Faparol] HFA AES AAHE
M-sequence©]t}. 5.8 (ol A 300 M2 F3+E WH & =g o4
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(f) Rx O
g 3-5 7z} 41 R A" M9 power delay profile
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a9 3-5% 4 A FelA =743k A9 power delay profile?] & H-
2 A peake] 9IAE 600ns A Mol 13t Hu] peake] A7|=
Aatskst agelrh. webA Hdf peak 600nsel 1A o
power= H ol peakeZHH drii} FolEes AE & 5 vk a7
i H peak S ZAFE 2us7hA S AA AIFE B G =S S
a2 noise floors HU peakoZF-E dHtdg o=z 30 dB ot&
B 7] wfjFo] maximum excess delay:= WA Z 7007800 ns< WA &
S AYe 1Y 3-52FH & F Utk

el F3F power delay profileE ©o]&3ste] =4 2ol A <]
propagation lossE ettt ¥ 3-62 g9 wWE propagation
loss® A# 7} log scale® o] At} 4219 propagation lossi= #]
ol AfrEit Aol nlis) o Azt HojHo] whepbA 1 3F
AL o] B9k T3 At W FdE losstE ¢ L A7)
Ae=d ol A= Y 3-5)0lA & F Kl FERE, 5 A
A oA HHFes 72w o 34 AFSEREH &

=z
A tElvhel wbt o e EAjste] dube] whAbe] SA o] el ar
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L( propagation loss : dB) = -12.97*log(d)-51.68 (2] 2.7)

s & F o o] A9 exponent= oF 1.39L & & At}
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propagation loss
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© \ o
~ _65 L
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g0 = 12.97x - 51.684

75 | y = 97x .
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distance (log(d))
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Adel Fdd 542 Ade delay parameterE E3te] & 4 3l

o} 7} A" Hi Maximum excess delays= i1 680nso. & dhul

7)
ATFaA e SAHAEYG A Yee S & & Uk 19 3-8
2 Mean excess delay?} RMS delay spread® 7% 3&H&H X o|t}.

Mean excess delay:= 8ns™47ns, RMS delay spread™= 22ns~80nsol
&4 B,
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18 3-11¢ =43 power delay profileS vlE o2 259 37 of A
9] propagation loss& T3t Zo|th A4 37 o] FFA QFEH Y Alol
£ ZAYE 9 559 22 FoEo] 7tE 2 dojA A mE
propagation lossE& T3l A2 & ou|7t §ls ez dusie zh
YA wWE lossE TR T. AAH o2 B propagation loss
115 dB =~ -90 dBoll $1x38ke] Ad FAA e &Aool s Ark=
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L( propagation loss : dB) = -24.28+log(d)-24.41 (2] 2.8)
a9 37182 A" HAANAY losse HTHAE YERAL A
BLoxE 54 HArE 4Es] FUAT the BERdAE e 2

standard deviation of propagation loss
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2254 Km; 16 Spot Beams

5758 km
Veoverage=5,852 km/s; Period=114 mn
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FEHsEhe] APAGS 4TRE obelst 2,
Single Satellite Coverage : 70° latitude
Dual or higher Satellite Coverage : 25° ~ 50° latitude
Mobile link : CDMA
Feeder link : FDM/(uplink), FDMA (downlink)
Frequency of feeder uplink : 5091 = 5250 Mt
Frequency of feeder downlink : 6875 = 7055 M
Feeder uplink Band : 160 M (= 10Mkz X 16Ch)
16 channels uplink (RHCP 87§, LHCP 87})
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another 16 channels downlink (RHCP 87, LHCP 871)
Satellite visibility time : 16.4min.

Minimum elevation angle : 10°

One-way propagation delay time:4.63 ms(Min), 11.5 ms(Max)
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STAS Association Request B+ Reassociation Request @<
9] power capability AR QA5 o] &ste] A4 2L AAAT of FHA
g 3 Aol dig HAAWAEAE TS APl AlFafof g

AP= AL o= BSSol g =24 AFdHAge] dA-S =
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ol AEHA feva I
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BSSE &3k AP, IBSSE Al#stE STA & T54o0= &
Atz STALS 2 Adel tdk TPCH# FA|7o] 7MsshA] &
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Hag d Adel dgd A HAHASEHAH ¥ Beacon %
Probe Response®] country AH 84 E o]83e] BSS T+ [BSS9
& STACA dafxof gttt HAag o Ado]l gz 22 HARAF
A=E YL Beacon ¥ Probe Response®] )+ country FH 249}
power constraint X 849 %3S o] gl BSS T IBSSO t}
£ STACIA s o g},

BSSol A AP+ 17 o] A43= EE Beacon 2 Probe Response
oM =2d HAWAEAHE AGeioF ot AP BSS7F #AH= 5
F 2 HAgidEFdYgs WAY s Aok 1Yy = HAdEAd
ge Aty A e dupvkEgs WA AJMAE Z2Acdd oA
HESY HAEE g afof gt

IBSSo A IBSSE Al#st= STALS 1730 HAFst= Ee
Beacon % Probe Responsedl A =7 HdEA=E S A oF s}
IBSS®e] t& STAES 159 HEsk= EE Beacon % Probe
Responsed] Wal] w3t =224 FHdFAdg#AS AEoF st}
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IBSS9] STAE IBSS7F §A ¥ =
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AY power constraint

2 WAk gobof k.

84 TFE country AR QA G AR
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STAS thga ge el e8] ate AelA AdelA
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Aldgule] A&t AS @A Il Aol §l
Hle] 3 EAZ dA ZAVFolA FF37F 929 RLAN(Radio
LAN)S F8 Ad tdez shal, 7hs3t WA FWA(Fixed
Wireless Access) 7HA AW E Hd ddiE + =5 o

FWAS 4ol 212 AzAbER ol old Bz Ag & 7

rr

defelar, Al

w0l gold 8Rlla® HBHER vl Fai I
wwshE o] A w3l Draft Fejo] Atk 802.11hE A&kl A=
ANFT B AR AeHE FAL e 2
o IEEE Std 802.11a-1999 Edition[Wireless LAN Medium Access
Control(MAC) and Physical Layer(PHY) Specifications]
o IEEE Std 802.11h(Draft)

(2) F3h5 89

FE k@ @Azt ARAgel Wk Fx ¥slE [EEE
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2 7Fgstel g A4S ¢ d=E Sk weba, P el dig

g W E A FIig A= Adste] adstEE ghrh w3
Band 3(Upper band)¢] 7 %o RLAN #H|AE AsA oz AHH
of wet FWA HulE &&st=s sty AlFddH| o 48§ Fi
e He 2ok

o Band 1(Lower band) : 5.15075.2500Hz

o Band 2(Middle band) : 5.25075.3500H:

o Band 3(Upper band) : 5.72575.825(

ol

4

HI TS

oZ

kil e #Hold (A4, e, s, 714 % w8, LA AH =
(FSS @ Fixed Satellite Service) ® o] &A1 H]2=(MSS @ Mobile
Satellite Service)® 3}, RLAN A{H]2=A] 214 Access Point(AP),
NIC(Network Interface Card) 7+ @3fell iy e FAst=%

U e Gl g £42 7]E Ml Al=Hle] 93] RLAN

o WAL e ol RLANG| ofalA 7]& Fae] s
GGA Awrl WA BT AE 2RI QE FAR
TR W 2N ge e o

0 5250 T 53500 A $&HI Y +&, VAL Holg

5470 ~ 56500z thejelA &%= 8, 7138, Aukg gl
ol FH 7h5A
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oFo] FH 7heA
o 5150 T 52500 e U= F FTFY ol v A H] = (MSS)
v g 3¢l Globalstaret ICO Alole] & 7FsA

t}. RLAN A€ 73

Rl M= ATk e] A@H] RLAN A|=®le  IEEE
802.11aE # &gttt RLAN Al=®le] F8 742 v Aoz
3-10, 3-11, 3-12I.

<3t 3-10> Operating Specifications

3 = A H) 3

Wireless Medium

CSMA/CA (IEEE 802.1
Access Protocol A/ ( 1a)

Duplex TDD (Time Division Duplex)

Burst Frame Length |1 = 4095 Octet per Burst Frame

Wireless Technology |[OFDM(Orthogonal Frequency Division Multiplex)

Modulation BPSK, QPSK, 16QAM, 64QAM

K=7(64 States) Convolutional code

(Coding Rate = 1/2, 2/3, 3/4)

Data Rate 6,9,12,18,24,36,48,54Mbps(6,12,24Mbps=Mandatory)
o0 Band 1 (Lower band): 5.15075.2500lz

© Band 2 (Middle band): 5.25075.3500Hz

Center Frequency 5.18, 5.20, 5.22, 5.24, 5.26, 5.28, 5.30, 5.32(flk)

Occupied Channel

Bandwidth
Antenna Port

Channel Coding

Operating Frequency

16.6ML (Channel Spacing : 20Miz)

508

Impedance

- 213 -



<3% 3-11> Transmit Specifications

3 = A W 3
Maximum Transmit [© 5.15 ~ 5.250) : 40mW (2.5mW /M) 6Bbi Ant.
Power Levels o 525 7 5.35(z) : 200mW (12.5mW/Miz) Gain =g
Transmit Spectrum | 0dBr@fc+9Miz, -20dBr@fc+11Mt,
Mask -28dBr@fc+20Mk, —40dBr@fc+30Mi
o In band
T Lower band | Middle band
Peak Transmit B B
In band & out of 50mW ©]3} | 250mW ©] 3}
band spurious Power
_ .p Peak Power | 11dBm/Mi
emission ~ |4dBm/Miz ©] 3}k .
Spectral Density o] 3}
© Out of band : 40dBc °]%¢
Frequency Tolerance| +20ppm
3 3-12> Receiver Specifications
3 = A W 3
Data | Minimum | Adjacent |Non-adjacent
Rate |Sensitivity| Channel Channel
- Minimum Input (Mbps)| (dBm) |Rejection(dB)|Rejection(dB)

Level Sensitivity 6 -82 o]} 16 o] 4} 32 o]+ PER <
- Adjacent Channel 9 81 o]} o 31 o] 10% at a
Retect; 12 [ -79 °]8t 13 o] 4 29 o4 PSbU

e]ectlo.n 13 77 o5t 11 B 27 o| A Length of
- Non-adjacent 2 74 |3 8 oA 24 o] AF 1000 bytes
Channel Rejection 36 | -70 °]3F 4 o)A 20 o]
48 -66 ©|3} 0 o] 16 °]%
54 -65 ©| 3} -1 o] 15 o]+
Maximum Input 30dBm

Level
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2. 4 A¥] 9 Components® Z4A
RLAN Alz®]l 2 A]g o #4593 Componentst U2 =
78 wkEslofof gk},

m 50z RLAN “gH]

- =

F¥WZx Single Carrier A EY FAMNE7E A HH 02 F&
7Vsste]oF 3o} (m] A9 A] Signal Generator ©]-&)

May FANE7E AEHqor FF Jhsstelof o, $4
o4 1000Bytes 2719 PSDU Al & dAF7|2 A% A
Fotal, oA PSDU 4l&e] tigt PER(Pecket Error
Rate)s =74, %Al 7Festolol srh.(v] A YAl SmartBits,
Chariot 52 AF&3le] PacketS 9]F-olA 4= dEsta

Return® == Pecket¥} H]nLdle] AEA T E4)

® DFS(Dynamic Frequency Selection) ¥ TPC(Transmit Power
Control) 7|5 °] A& % ojoF st}

DFS 3 TPCe #H&5ol we W3s A7 93
DFS/TPCell W3 ON/OFF7} 7}sakooF 3o},

- DFS A48, WAz 59 ddto] shgaloof @,
- TPC H4A A, davre] zdo] st5atelof @),

= Rul7lE Fobg S8 5 T 6l A Foe Rujr)s
AFg-Fe

m RF Cable> #|ZAtwlth Loss7t Zdolstmz Fo3te] ALg3)
™, 5 NN E&HES AAE AFS AR
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O In band and Out of band Spurious Emission

O Adjacent & Non-adjacent Channel Rejection

O Maximum Transmit Power Levels
O Minimum Input Level Sensitivity

O Channel Bandwidth

O Spectrum Mask

O Frequency Tolerance
O Maximum Input Level
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Mobile
Station(A)

It Attenuator(A)

AP(Access Point) (-100~0dB)

-

Mobile

Station(B)
It Attenuator(B)
(-100~0dB)

AP Console
[——c——
® ======
Signal Generator
[2% 3-65] A& & 4=
. 8% AE 7
A4 AP F2 671 FARRL, FFY, A7, AEolEEAl,

KT, SKT)ell thsl] 5150~5.3500 the o= Fd= &7t weroer
AT SAe] w7 AR AR
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A4d Stk Fs FHTH BEAAE

ul=ro] FCCol A= 50z t19S UNII Lower Band (5150 — 5.2500Hz),
UNII Middle Band (5.250 - 5.350Gz) % UNII Upper Band (5.725 -
5.8250) = wjgstR o, e CEPTAA+ Lower Band (5150 -
5.3506z) ¢} Upper Band (5470 - 5.7250k)& 14 FA LAN Al2=Hl
(HiperLAN)= #18] &datlvt. =l A= 5725 - 58256k o <l
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& DAY FATUST), FAEA, A

go] ARHL 9k oo ,
TEALSA, $F AT Fom ofn o] gt Az of Yoo
N A e A

R N T
g BAEY] A A ARAen 4PL F
ol AEste] A3k AR FaAste] 7
of el wAe = e AT

=
ol
o
N
&2
rlr
o>
o
=
=
o
Lo
_1
[‘_t.l
)
1o
l-‘>4
of
=
o
o
o
=
e
Anj
>
fols
ol
2

- 221 -



o

g

A AAa, 0% Slal Adum Ag Fog AL bsd F
2 A%87) 9% 56k U] ATAA BH AP, BY w9l
ol FAAS A A9 d%e BAG] 98 sk o
A9 BAAEe SA8A og s 9% EAQ
NRzAL Bev 2o

IEEE Std 802.11a-1999 Edition, Part 11: Wireless LAN
Medium Access Control(MAC) and Physical Layer(PHY)

Specifications

F3h5 W)

5150 - 58756 el HA Fa He ol el Ad-ES FA st
ofof s}, A@Au Y Fas AP ABHA DA of
dol Fahg wglel oal A@e FaAska, Wyl B el

galA e fFetel sl4s) 2 st

- Band I (Lower band) : 5.150 - 5.2500lz
- Band II (Middle band) : 5.250 - 5.3500

dr

o) =]
T8 G E 24 Y

deold (A%, @&
9173 A H] 2= (Mobile Satellite Service : MSS) & thFsdt 7Hg 4
of vis Fgo] olFolxek ARt & AFelM= FA el 7}

4 ARHOR 4P F & Ax delddl FPL AN AW

, @9, 71 dely 3 ARE dleld), olF
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TE A
o {714 54
Ao A AR FHle] H7H AL gSHet Fom,
A& AFa %] IEEE 802.11a 72& =535+ )
&7 4]
3 = AL % ] 3

Wireless Medium
Access Protocol

CSMA/CA (IEEE 802.11a)

Duplex

TDD (Time Division Duplex)

Wireless Technology

OFDM(Orthogonal Frequency Division
Multiplex)

Modulation

BPSK, QPSK, 16QAM, 64QAM

Channel Coding

K=7(64 States) Convolutional code

Number of Sub-carriers

52

Data Rate

6, 12, 18, 24, 36Mbps

Operating Frequency

Band 1 (Lower band): 5.15075.250(
Band 2 (Middle band): 5.25075.350M

Center Frequency

0.18, 5.20, 5.22, 524, 526, 5.28, 5.30, 5.32

[540% 4]

g = A% v 11
Maximum ~ .
- Lower band (5.1575.250) : 40mW(2.5mW/MHz)

Transmit POWer | Niddie band (525 5.35) © 200mW(125mW/MHz)
0dBr@{clOMHz
Transmit -20dBr@fcl11MHz
Spectrum Mask -28dBr@fcl20MHz
-40dBr@{cli30MHz

Occupied Channel
Bandwidth

16.6MHz (Channel Spacing : 20MHz)

Transmit spurious
emission

<-27dBm

Spectral Flatness

Spectral lines -16 ~ -1 @ +1 ~ +16°I|4 2dB ©o|3&}
Spectral lines 26 ~ -17 2 +17 ~ +26°]4 +2/-4dB

ol

Transmit Center
Frequency
Tolerance

Max. B20ppm
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¥ = A% I
Minimum Input Data | Minimum | Adjacent |Non-adjacent
Level Sensitivity Rate |Sensitivity| Channel Channel PER <
(Mbps)| (dBm) |Rejection(dB)|Rejection(dB) 10%  at
. 6 -82 o]3&} 16 o] 32 o] Ak a PSDU
Ad]ace?t (.Ihannel 9 81 o3 15 o 31 o Length
Rejection 12 ~79 ol3t 13 o] % 20 o] of 1000
18 | -77 o8| 11 |4 27 o)
Non-adjacent 24 | 74 ol 8 °|% 24 o1%% bytes
Channel 36 70 ol 4 ol s
ann 18 | 66 olak 0 ol% 16 o1
Rejection 54 | 6bolel| 1o4 | 15ol%
Maximum Input
-30dBm
Level

7} 5k e Asad 24N E

Aoz A AlA
Spectrum AnalyzerE ©]-&3}o] 6A13F o] A7 8314, 510

0~5.9000 ol WALE = Aes SAH I

Jﬁ‘l

g, 71& SRl g8 A EAAE

ol

71 A5-(delthol o3 7 SAAIEL oy Alwset 93
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olAdd I deldet T EE JdFHE AdolA FA A
PER(Packet Error Rate)& A% ]l”c‘i}oq ol &g F4d
of Gl el EHet=d F40o] Utk 7€ F5F(=eld)el 9
A AP 5.150~5.3500: “4105}01]*1 A & deold Al
57 A& AY9elA AP Mobile Station 7Fe] PERS AT

AJE= APolA  1,000Bytes =719l PSDU(Physical layer
Service convergence protocol — Service Data Unit) 213 & AT
712 wkE H$3}al, o]= Mobile Stationol A FAlEH, o] uf

Mobile Stationol| 4] 4413 do]E ¢ Packet®] Error&< #413kt}

= 1o
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dA e, 4 FAF 2= 1,000 Byte 2719 PSDU(PLCP SDU)
AzE T HHYE T FAoR dEsts Vlee 73
3l AP(Access Point)E ©o]&3lH, ® AlgdS 98] 7|idt
PER AN RE== H8ksto] ALR3r}

- A4 %% (Tx Rate) : 6, 12, 24, 36, 48, 54 bps

- T3 (Frequency) @ 518, 520, 522, 524, 526, 528,
5.30, 5320 (8 d)

oAl HdEe PacketE FAIEF 41 Packet
Counter, CCA Counter, RSSI, C/I, Error Packet CounterE $|3h
71 dlolHE AAdstE 7S 38k, NIC(Network
Interface Card)E ©l&3dte] & Al 93] 712g PER Al@d R
=2 dgtste] Abggth A E dHolH = 4l Packet 4 Al

2Elo 2 HEH3
Al Packet 24 A|2~H

T 72 B dolHE o] g5t AlE
Agste 7lss T3t A=ge

WA dlolee] Aol 7}
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o h = H 6 o = =
7 SlaAE AHEA el e RE S4AES A5 AL A

a Ztzy skl e, 5150 T 5.250GHz tigel disl zb A
G AAEY B3 FolA urtko]l dellA A
IEEE 802.11a 74+ 7I€o2 A% Aadow H7HEAY. &
ol Hlagte] 'P'= A W Avle] A Power LevelS e

=3
o AP(Access Point)

(A=

L)

]

Band| 7 4| F3+ SAAA v 3
5.1801k 11.4mW/10.6dBm P=16
5157 | 10mW | 5.2000 10.2mW/10.1dBm P=16
5250 {(10dBm)| 5.220 12.0mW/10.8dBm P=15
5.2400 10.4mW/10.2dBm P=15
5.2601k 53./mW/17.3dBm P=9
5257 | 50mW | 5.280# | 53.7mW/17.3dBm P=10
5.350 | (17dBm)| 5.300 53.7mW/17.3dBm P=12
5.3200k 50.0mW/17.0dBm pP=14

P : A& Power Level
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[Spurious]

F 2| Fa% EE e
5.180M -29.4dBm/-48.0dBc P=16
5.200M -34.7dBm/-44.8dBc P=16
5.2200 -31.0dBm/-41.8dBc P=15

< -97dBm 5.240 -33.8dBm/-44.0dBc P=15
5.260M -27.7dBm/-45.0Bc P=9
5.280M -30.8dBm/-48.1dBc P=10
5.300M -31.8dBm/-49.1dBc P=12
5.3200 -32.0dBm/-49.0dBc P=14

[Center Frequency Tolerance]

T 3 | Foas = H Iz
5180 | 5,179,999,199Hz(0.15ppm) P=16
5.2000 5,199,999,281Hz(0.14ppm) P=16
52200 | 5,219,999,279Hz(0.14ppm) P=15
52400 | 5,239,999,242Hz(0.14ppm) P=15
< 20ppm
5260 | 5,259,999,234Hz(0.15ppm) P=9
52800 | 5,279,999,251Hz(0.14ppm) P=10
53000 | 5,299,999,239Hz(0.14ppm) P=12
5.3200 5,319,999,202H2(0.15ppm) P=14

[Occupied Channel Bandwidth]

T oA | FRe | =A% i @
5.180k 16.3MHz P=10(9.9dBm)
5.2001k 16.3MHz P=9(10.3dBm)
5.2200 16.3MHz P=9(9.6dBm)
5.2400 16.3MHz P=8(10.5dBm)

< 17MHz
5.2600 16.3MHz P=2(16.9dBm)
5.23800k 16.3MHz P=2(17.3dBm)
5.3001k 16.3MHz P=4(17.1dBm)
5.320lk 16.3MHz P=6(17.1dBm)

- 228 -



[Spectrum Mask]

= iﬂ'/\ _
T it A = 4 A H] a1

<—-20dBr @(Fcxt11MHz) -30.8dBr

518# [<—28dBr @(Fcx20MHz) -48.3dBr |P=10(9.9dBm)
<—40dBr @(Fc+£30MHz)| -60.7dBr
<—-20dBr @(Fcx11MHz) -32.8dBr

5206 |[<—28dBr @(Fc*x20MHz) -39.0dBr |P=9(10.3dBm)
<—40dBr @(Fc+30MHz) -45.8dBr
<—-20dBr @(Fcxt11MHz) -32.6dBr

5226 |<—28dBr @(Fcx20MHz) -39.6dBr P=9(9.6dBm)
<—40dBr @(Fc+£30MHz)| -48.0dBr
<—-20dBr @(Fcx11MHz) -35.3dBr

524  |<—28dBr @(Fc*x20MHz) -46.1dBr | P=8(10.5dBm)
<—40dBr @(Fc+30MHz) -60.5dBr
<—-20dBr @(Fcxt11MHz) -30.8dBr

526l |<—28dBr @(Fcx20MHz) -40.6dBr |P=2(16.9dBm)
<—40dBr @(Fc+£30MHz)| -484dBr
<—-20dBr @(Fcx11MHz) -25.1dBr

5.28f [<—28dBr @(Fcx20MHz) -32.5dBr | P=2(17.3dBm)
<—40dBr @(Fc+30MHz) -47.1dBr
<—-20dBr @(Fcxt11MHz) -23.8dBr

5306 [<—28dBr @(Fcx20MHz) -325dBr | P=4(17.1dBm)
<—40dBr @(Fc+£30MHz)| -45.3dBr
<—-20dBr @(Fcx11MHz) -23.2dBr

5326 |[<—28dBr @(Fcx20MHz) -30.2dBr |P=6(17.1dBm)
<—40dBr @(Fc+30MHz) -45.6dBr
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[+ =]
Data Rate T 4 = PER(%) | ®]
6Mbps < -82dBm -82dBm 0%
12Mbps < -79dBm -81dBm 0%
24Mbps < -74dBm -76dBm 0%
[FAIS o =5d]
T 2 PER(%) H 3
-30dBm 0% 0%
o Mobile Station
[52] &=9]
Band A Fag S44A L] R
5180k | 11.2mW/105dBm | P=11
5157 10mW 5.200 10.0mW/10.0dBm P=11
525l | (10dBm) 5.220 10.7mW/10.3dBm P=11
5.240 10.0mW/10.0dBm P=12
5.260 57.5mW/17.6dBm P=5
5.25~ 50mW 5.280( 53.7mW/17.3dBm P=6
5.35 | (17dBm) 5.300M 60.3mW/17.8dBm pP=7
5.320M 47.9mW/16.8dBm P=9
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[Spurious]

4 A
-35.3dBm/-45.8dBc
-38.0dBm/-48.0dBc
-36.0dBm/-46.3dBc
-35.5dBm/-46.3dBc
-30.2dBm/-47.8dBc
-30.5dBm/-47.8dBc
-31.0dBm/-48.8dBc

-31.3dBm/-48.1dBc

al
P=11
P=11
P=11
P=12
P=5
P=6
P=7
P=9

m

_11}1

R B
5.180(
5.2000
5.220
5.2400
5.260(
5.2800
5.3000

9.3200

< -27dBm

[Center Frequency Tolerance]

_lh',

H]

m

F 34
5.1800
5.200(
5.2200
5.2400
5.2600
5.2800
5.3000
5.320(

5,180,018,837Hz(3.64ppm)
5,200,019,014 Hz(3.66ppm)
5,220,019,110 Hz(3.66ppm)
5,240,019,195 Hz(3.66ppm)
5,260,019,285 Hz(3.67ppm)
5,280,019,358 Hz(3.67ppm)
5,300,019,442 Hz(3.67ppm)
5,320,019,525 Hz(3.67ppm)

P=11
P=11
P=11
P=12
P=5
P=6
pP=7
P=9

< 20ppm
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[Occupied Channel Bandwidth]

P oA | Fas %74 W
5.1800 16.3MHz P=4(10.1dBm)
5.2000 16.3MHz P=4(10.0dBm)
5.2200 16.3MHz P=4(10.2dBm)
< 17MIy 5.2400 16.3MHz P=5(10.0dBm)
5.2600 16.3MHz P=0(16.0dBm)
5.2800 16.3MHz P=0(16.4dBm)
5.3000 16.3MHz P=1(17.3dBm)
5.3200 16.3MHz P=3(16.3dBm)

Data Rate T A 42 PER(%) H 3L
6Mbps < -82dBm | -82dBm 0%
12Mbps < =79dBm -79dBm 0%
24Mbps < -74dBm -74dBm 0%

-30dBm
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0>”

N

[ M
o

m =
S

°

o,

°

iy

o

ot

(2

o

Ho

Aol A% B A3} FA
a|

Bege] zmEgel wept s gelold AEQl 534008 dAN A
93, o)) el sHEe] fEHA Wk mepd, Ae
Ao Mgl deltistel GRS At A ART FaR
ARG the P GAES AN ARe A% FHA 2
FEAY T4 e

(7)) 51806 thelol A e] Packet W45 A

U5 ¥ 51800 thelA 24Mbps=® A3+ Packets =43 2
=24, RxPkt, CCA, CRC, PE&= Counterzts 3 Alst™, RRSI, C/1
 Hogs FEASH FZAA YERYR o] 1,00070 e Packetol] o &
o 7} Ay E =] gkekom i RSSI= -56dB, C/I& 22dBZ vl -

3
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PE

(%1
23
22
22
21
21
22
22
23
22
23
22

-96
-96
-95
-95
-90
-90
-96
-96
-95
-95
-90

0

100
100
100
100
100
100
100
100
100
100

CCA | CRC | RSSI
1000

RxPkt
100
100
100
100
100
100
100
100
100
100

1000

TrmNo
10
Total(Avg.)

2 Open Spaceell nje} W3ko] AL glom,

o

A

oy
i

ruze)

0|

EXR I

A x

A3 AP¢} Station®]

o
oo

RSSI

-40

o
[re]

|
[gP]iSsH

601 701 801 901

501

301 401
Received Packet
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201

101
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C/l

40

w
o

n
o

HWWW"““WWW

Interference[dB

o

0

1 101 201 301 401 501 601 701 801 901
Received Packet

9 3-75. 51806t RSSI #k 3 C/T gt W=

(1}) 5.3206 thedoll A 2] Packet MEE ¥4

s #2e deld Alzek P vk AdE]l 53200 o <ol A
24Mbps= A F 3+ Packets A3 A3 =4, RxPkt, CCA, CRC, PE

= Counter#s #4181, RRSI C/Ix= ke ZA|3L FolA
Efrhco] 1,00070 9] Packetoll thHall ol &7} @A A eFgkow ot
RSSI&= -53dB, C/I+ 24dBE wi-§- ¢t A o= FAlo] 7hsdh o=
L e

TrmNo | RxPkt | CCA | CRC | RSSI | C/I PE

1 100 100 0 -53 24 0

2 100 100 0 -53 23 0

3 100 100 0 -52 23 0

4 100 100 0 -52 25 0

5 100 100 0 -52 23 0

6 100 100 0 -53 23 0

7 100 100 0 -54 23 0

8 100 100 0 -53 25 0

9 100 100 0 -53 24 0

10 100 100 0 -52 23 0
Total(Avg.)| 1000 1000 0 -53 24 0
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o 28-S A7) Fol gk RSSI #t3 C/1 kel WsAg s =2
3 Ao = Open Spacedol weh ko] Ao glom, Sl AF
o] wtEAH oz Alge Ay AP9 Stationo] AR FE7o] Abgh 7
Hop B Im AE9 =02 AlFES T 9 dF JFs ¥
T Ao Z Yehdrt

RSSI
v Mﬁyﬂ
1% 3-76. 5.3200t RSSI #k3 C/1 3k W34 e

A7) Alg el A e o] 51800 ¥ 53200 ol n]s=%
Al AdE 45 F Anew, ofo wep o A A0 2A(AP%}
Station®] x| Fo]7} ol Algro] 3l o‘Toﬂ AR Packetol

s v H)S ALstare 1,00071 e Packetoll sl ol 2] 7F A & 4]
2400 7bsd Ao epui,
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(2) AHFHE)A S AR

uSL

4 3}

A2 Y "B Aol A 53200 thelel #Heold Alsrt HEE
= AgezA 53200 gy} L E= AR ALY FA A
Gl el EAst7= st tE 2" oA G AFAHR
2 Y H @Y el A4 AFE

47 2N thehtRe] e Aol M sldelelr AE 5320
G helol A A%H I, ool tdd i sAEHe] PEHA
O A, dlole Ash TH Asfele] gHETE B

F AR Faw AT B 2Ee Y R A2 Ade

A8 FHA 2T 5T FHL e,

[0
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(7h) 5.180CH th ol A 2] Packet AEE w4

e = 51800 oA 6Mbps® HA%3F PacketS =43 2y
24, RxPkt, CCA, CRC, PE= Countergt= ¥ A%, RRSI, C/I&
Taks A ol A vERZ o] 1,00070 €] Packetell dhal]
17F 2o AP Mobile Station®] A Xx|=o]7F vta F41

ol xpgFE ol ofs) AN A HelA FIFo] WS AH o]
o] FFee FAVE s AoE Al EH, - kg
7besk AR e

> ﬂi‘lN' =2 o
r>ooge M
(NS

off
o
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TrmNo | RxPkt | CCA | CRC | RSSI C/1 PE

1 100 100 0 -60 27 0

2 100 100 0 -60 27 0

3 100 100 0 -60 26 0

4 100 100 0 -60 27 0

5 100 100 0 -60 27 0

6 100 100 0 -60 25 0

7 100 104 3 -61 97 3

8 100 100 0 -60 26 0

9 100 100 0 -60 27 0

10 100 100 0 -60 26 0

Total(Avg.)| 1000 1004 3 -60 34 3
0e a9e 47 Eol o RSSI kit O @) AaAHs 4
gk A2 =2 Open Spacelel wel W3to] A9 glom 54 Al oA
C/1 gkol F& e wabsl wAsE ol el Eael os Ay

Qe W Aoz Ardd
RSSI
-50
=55
%‘60 T

101

201

301

501

Received Packet

701

901
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C/l

® O N A O ®
S © o o © o

Interference[dB

[}
o

IS
o

F—«ﬂ‘—(ﬁ‘“—“—w‘“i—-hn—rfﬁ,_,w»——w—-

n
o

o

1 101 201 301 401 501 601 701 801 901
Received Packet

a9 3-79. 51806t RSSI # 3 C/1 3t W18 H

™

(W) 5.3006H ool A2l Packet dEE &4

O 3w 53006 t oAl 12Mbps= &3 Packets 5743 2
2 A, RxPkt, CCA, CRC, PE¥ Counter#ts A8k, RRSI, C/I
= BEge BAG BelA tehbRe] 1000709 Packetol Tl
AR o7 A=A S AP Mobile Station®] AX|3zol7F vt

NZeo] vrol AFF A ofs) AR AHAA o] we o)

u, Aldd e %%"*Oﬂ—t* wAZE fle Ae® AR, e b A

0% BHe] 5@ Ao e

TrmNo | RxPkt | CCA | CRC | RSSI | C/1 PE
1 100 101 4 62 135 4

2 100 100 0 61 25 0

3 100 111 2 61 65 2

4 100 100 0 60 27 0

5 100 101 1 61 67 1

6 100 100 0 60 29 0

7 100 100 0 61 29 0

8 100 100 0 61 29 0

9 100 100 0 61 30 0

10 100 100 0 61 28 0
Total(Avg.)| 1000 1013 7 61 46 7
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RSSI

=70

1 101 201 301 401 501 601 701 801 901
Received Packet

C/l

i
1)

1 101 201 301 401 501 601 701 801 901
Received Packet

Interference[dB

71 3-80. 5.3006ktH RSSI gk C/1 %k W3k H

(th) 53200 tlelell A 9] Packet A4& 4]

OE xE dolvet 59 AL 53200k th el A 2 Packets

4 Avelth. B AN dold Aol Fee] old T A
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SEAAA A FAT A FET HolHE AANHOE AT S
NeE AElZ CCA Counter 2 CRC Error Counter’} H]| A4 o =2
BEAIE I, G/ gkel wl§ =4 ey ddx o=z FiAlol BErte3s
Aoz EehdTh

TrmNo |RxPkt| CCA CRC | RSSI | C/1 PE

1 100 213 111 =75 2933 111

2 100 236 106 -82 3015 106

3 100 248 113 -80 3135 113

4 100 254 114 =70 2804 114

5 100 182 115 -65 2544 115

6 100 241 116 -66 2404 116

7 100 237 110 =77 3107 110

8 100 224 107 -82 2942 107

9 100 217 107 =77 2852 107

10 100 238 110 -69 2710 110

Total(Avg.)| 1000 2290 1109 =74 2845 1109
s a8 A7) Fo] ek RSSI #3 C/1 ghel W3t el s =23k
Aoz RSSI #2 #Heoly Alse gt #HHls gAst= JEHlZ YE
Ui loem /1 gkel Wi =4 ey FA4 @ A5 FAle] &

- 248 -



RSSI

RSSI[dB]

1
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Received Packet
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7t F35 TR U 2 #4E V<A E(TU-RATAE T4
(1) 50z 919 Radar A|2=¥ &7

S0k el A &85 dolu AsYe E 3133 2 YL

(o

ZHA AL Qo dubE el oy A|AEle] A FU]= E 3-149F #
o] 2% - 1%9 %k Maritime Navigation surface radar’} 7} 2
2N A7+E 7FA a1, Weather Surveillance Radar7} 748 71 270

9 ARE RY b 21l 2Ad F71E 7R Whether
Surveillance Radare X% 139 20%9 =743 A7tS €2 3,
dH-o] #Heolgs BE 2Y AdEEE FdsE7] flete] AAF7] 9
2 A7 et dukA o ® Whether Surveillance Radar:

P75l 349 A5l oAl 53
2Y A AXHA d-E
=AY AHE=E FPEr] skl 68l AQ%:= Whether

Surveillance Radar® ) t}.

3 3-13. 50z e #Helt] Al="e 54

Radar(Type) A B C D E
Peak EIRP 98.6 dBW 26 dBW 60 dBW 93-dBW 97 dBW
Emission
Designation 3MOOPON | 156M5PON | 30MOPON | 14MOPON | 3MOOPON
PRF (pps) 300 1 200-1 300| 160-1 650 |2 000-3 000 300
Pulse Width(s) 5 0.5-1 0.25-1 0.25 2
Repetiton interval(ms) 3.3 0.8-0.7 6.25-0.6 0.5-0.33 3.3
Antenna Gain(dBi) 40 0 46 43 43
Basing TRANS MOBILE FIXED TRANS FIXED
Tune Range (MHz) |5 300-5 600|5 700-5 800(5 400-5 820|5 250-5 850|5 600-5 650
ooy o BOTH | OPERAT. | OPERAT. | BOTH | OPERAT.
Training
Airborne NO YES NO NO NO
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# 314 tHEAQD S0k #ely Alxde] stHu W ~aid 7]

Weather Navigation .
Radar i Tracking
Surveillance Surface search
Typical beam scan interval 20; 30; 60; .
. 2 No scanning
(seconds) 360 conical scan;
Beam scanning can cease
Yes No Yes
(Yes/No)

3 3-13°] AAE Pulse widthe= AIZF SollA 0255us] RS 7HIth
etelube] 3dB horizontal Beam Widthe d¥H4 o= 10-25719 H2=7}
el webd Beam Dwell Intervale- 300-3000 PPS(Pulse Per
Second)$¢} 29| dlolH 3] AlgF B 1559 Beam WidthE i12ls}3]
S o, (1/300)%10 - (1/3000)%25%° AXA Aeldr} ki, 19 3-82
, 3-83, 3-84+= Ol e eleld o] WAL 545 yekdl afelt) o] I
HES 7HA9 ol Al=®lo] B G el 22y AbE o] v
= A5 A7|E A3 grolth 18 3-82, 3-83, 3-840 tik A} o

AZ O S AT H7E 7|FoRE ¥ 3-159 Tl

by

(e2xH}

3 3-15. 19 3-82, 3-83, 3-84 dlo|te] WAl H ¥ (3-dB and 40dB)

Weather Navigation/surface i
Radar ) Airborne
surveillance search
3-dB bandwidth 330 kHz 1-10 MHz 40 MHz
40-dB bandwidth 150 MHz 50 MHz 135 MHz
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-20

-40

-60

RECEIVED SIGNAL LEVEL (dBm)

-80

-100
3600 4600 5600 6600 7600

FREQUENCY (MHz)

19 3-82. Weather surveillance radar WAF 2~ E

Received Signal Level (dBm)

-90
5000 5200 5400 5600 5800 6000 6200 6400 6600

Frequency (MHZz)

19 3-83. Navigation surface search radar®] A} ~HEH

20 |-

30}

40 Foieoi il

Received Signal Level (dBm)

60} -

-70

80 i : : : : e : : : P
5100 5150 5200 5250 5300 5350 5400 5450 5500
Frequency (MHZz)

1% 3-84. An airborne radar® WA} A~HE
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f1o] A3E nlgo R 20Mkz thYZd Al Spurious WAF tiH] 7]E 0
AF Fab AEE F 3-163 Zo] Folxt)

3% 3-16. Spurious WA} tiH] 7|2 WAL T4 A H

Weather |Navigation/Surface )
Radar Airborne

Surveillance search

Relative spurious emission
level in 20bandwidth (dBc)

40 to 60 27 to 62 45

(2) 3 T771€ AE(DFS \AYEF)

gole] Alz=glo] Ad Af oAFE Fetstr] fstr] ¢gk DFES vl
AUSES 17 3-85% 17 3-869 Zrh 19 3-85% Al Al~Elo]
ALAoR AdS AEFste Agola, 19 3-89 A5 #A
Alzgol g AEHS o Alxde] FAgE AHES THete
Broltt. g8 #AoA A¥rw 1% 3-8+ RLANO| &
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T Agol7] witel Hx APZF Aol AXE W E= AP AEE
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Channel 9o =2 7HAS doy a2 HAAFAYSE A9 Channel 7He
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gk

(7b) DFS HAAUES $% dojt A% AE

9 3-89 wWAYFORE 5250 59250k tielA 371 =Ale
olt] Alz=dle gt H&E Ad= 17 3-90, 3-91, 3-92¢F 2ok 1¥
3-902 San Diegool A 14.7 A7+ <k 19 3-912 Los Angels©l 4]
233 AIZHERE, vpxjete 2 ¥ 3-92% San Franciscool 4] 9.8A (s
QF 2577 ZF =AY =2 AY Aol 2dBi ol 59 AERd <t

=4 e Mgl MEY F71e 12%oth. 29 A =
= 77te] g A #EE As FAF HAX e HAaA, 1ga 3
HA e aPPZEoltk 1y 3-90, 3-91, 3-9201 A Hh WARAE A
o] A% AW AEAHL 15dB7HA, 23 A Ho A E e
A 7)1= Spurious WA} @M BT lgF 40dBm(in 3Mk) =SS o 4
Atk eA Ht WA 4L 60 ~ -80dBm ARole] wWARAH
e molFa gith dukd o2 RLANY thedZo] 20M:e)S el §)
S o P WA FHE 53 ~ 72 dBmel WA P
RLANS A% 7+A F9 7k (Detection Threshold)”} 61dBmYd ¥ 117
& o wf 122wtk Holm W o] RLAN® #47 ZE @S He
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S Fog I P Fopke At Wslrt B A Fud 9IS
nxe= Aoz AdHdo. g AEed W d-€s 7
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w. 50kt = AT ¥ (WRC-2003) 7ts4d AE

B Ho A= WRC-20002] Agenda 1.5 Resolution 7369 HF W
oA ITU-R #a W&ol wheir Aaue ek 5k el o sl
71 @9 A% RLANS 9% #7054 @35 fls WRC-2000
Resolution 73694 Al¢te A& 3 3-173 2t

b

1) Resolves 1 ##

Resolution 7369 FWHA A=A 7 3-187 #]5150 - 5350
Mz, 12]31 5470 - 5725 Mz oA RLANS % &o] mWE NGSO
MSS Feeder Link (Non-Geostationary Mobile Satellite Service) %
7t& EESS (active)®te] & A& o522 k. NGSO MSS
Feeder Link #d FF<A7& 1998-2000d %= ITU-R ¥ 7]-&<t

ol
M

g =9 & FI dA ® 3-18% & dAiEsE == uf

%2
kx)

(ITU-R M.1454, ITU-R S.1426, ITU-R S.1427).
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3 3-17. WRC-2000 Resolution 73614 Al<tst RLAN 39 & &

T

o ¢ (MHz) VlEsy &3}t F7)st A o &3
AERONAUTICAL RA(DIONAVIGA)TION
) FIXED-SATELLITE (Earth-space
5 150-5 2501 S5 446 (RDSS foederlinks) MOBILE (RLAN)
S5.447 (MOBILE)
](EARTI){ EXPLORATION-SATELLITE
active
MOBILE (RLAN)
5 250-5 350| RADIOLOCATION .
SPACE RESEARCH (active) FIXED (FWA) for Region 3
S5.443 (RADIONAVIGATION)
MARITIME RADIONAVIGATION RADIOLOCATION (upgrade)
5 470-5 570 ggilgéoffg’ggw AUTICAL EXPLORAT(ION*S);ATELLITE
\ active
MARITIME RADIONAVIGATION
Radiolocation
5 570-5 650| S5.450 (AERONAUTICAL R@I%ggﬂf?%\ﬂ Xf\%gmde)
RADIONAVIGATION)
S5.452 (MET RADAR 5 600-5 650 MHz)
RADIOLOCATION
Amateur ( )
B Space Research (deep space
5 650-5 725| S5°453 (FIXED AND MOBILE) MOBILE (RLAN)
S5.454 (SPACE RESEARCH)
S5.455 (FIXED)
¥ 3-18. Resolves 1 ## 99 &Ff A|~€
e )
AAMHZ) | 055 | 1€ 8% A2d |8 JRG 8A-9B ek
ITU-R M.1454
NGSO MSS
\ ITU-R S.1426
5,150-5,250 Feeder Link ITU-R S.1427
RLAN Radiodetermination HA A7 s
Services
. PDNR M.[WAS
5,250-5,350 EESS (active) S0h-EESS]
5.470-5 570 EESS (active) A7 AT AY=
sk EESS (active)9}9] A+ 2002 49 JRG 8A-9B 3|9
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oA Resolution 1 #& #4<¢ PDNR ITU-R M.[RLAN 50k
-EESS] ("Eir.p. limit and operational restriction for wireless
access systems (including RLANSs) in the mobile service in order
to ensure the protection of sSystems in the Earth
exploration—satellites service (active) and the space research
service (active) in the band 5,250-5,350 ME")ol A thFo] Xt} 3HH,
RLAN #iuh gkl gk o)z atel= 2001d 10 3] 9]¢ 23t
of o] ofd3d] F Jfe AFE PDNRO EZ3A7]WAl 20024 10
4 3lojo] Y YuaES At Utk o] 279 da&S %

3-19¢F 2ot

ol

3% 3-19. PDNR M.[RLAN 56z-EESS] #i1u-&

=)

unt)

NI

I
2

1

i

31%k2

5250-5350MHz t9 el A RLANS| - 5250-5350MHz the oA RLANS £33k 4 H
Fohsk FAHE Aage] Hu 3| & Al2FEe Ho AF dEge Aul/98 #Alglel
T eirp.= 200mWeolofof &t} 250mW ¥+ 11+10log™ B dBM o]l ofo} &t}

- A47% AELEE 11 dBm/MHz o] ulojof &t}
5250-5350MHzt ol A1 9]  RLAN| - HU] eirp & 1.0watt £+ 17+10log B dBm ©]
o A Ao A FEs|ofof sl | ofof

rl

%9]8& RLAN A%7]19 eirp & F481% 4=

RLANS ¥3Hg 2 a2 Al Hol whe} ofef o] gk o]ujofof &t

2ol o8] of7|¥ = el o] -13 W/MHz 0°< H <5°

3 93l 7<% (DFS, TPC)°] 7H| -13 - 0.716(H-8)W/MHz 5°< H <40°

x| o] oF gk r}, -35.9 - 1.222(H-40)dB(W/MHz) 40°< H <45°
-42dB(W/MHz) H >45°

* eirp A3 FFS 20MHz I Z 7| =
RLANS x5 7 daz=Ajzglo] of7]sti= EESS(active)®] HdAls 7]&&
ITU-R SA.11669 w&t} RLANS 233 F4 dAh A 2~83 EESS(active) 29l
TS R ERec. ITU-R SA A P25 waT A7 FAGANAE & o
Ao Al FAHEA 28 A FF eirpS: IWE FA 3

wor e eV Aach 19 AMA FHAE e A5l AFE 7Hssith

wxxx B = 999% Power Bandwidth in MHzZ e,
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2) Resolves 2 ##

Aolot 7369 FHAl A=A, E 3-207 o] 5250 - 5350 M i
oFo ] FWAS Agol ohe st EESS AWz 8 74% 9437
dole Auzshel FaEAE e oleis]

# 3-20. Resolves 2 #& Ff A==
e (MHz) | 7R 29 | 7128 g Al 29 R

Radiolocation
PDNR M.[8B-CHAR]

5,250-5,350 FWA service

EESS (active) DNR F.[FWA 50-EESS]

xF%  A¥] 2 (Radiolocation service)9t FWAZFe] FHATE
PDNR M.I[SB-CHARJol A tFol# a1 Ut} EESS(active)2te] &
A= 20029 49 JRG 8A-9B 3] 9ol A Resolution 2 @& #A4<
DNR ITU-R F.[FWA 50z-EESS] ("Operational and deployment
restriction for fixed wireless access (FWA) systems in the fixed
service In region 3 to ensure the protection of systems in the
Earth exploration-satellite service (active) and the space research
service (active) in the band 5,250-5,350 M)A thFoixar gt}
°] DNR& WP 7C ¥ JTG 4-7-8-9¢] AAEA=Z A==, WP 8A
2 9DolA F AAE T v A AXHES E 3-219
2.
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3 3-21. DNR F.[FWA 50z-EESS] #3114 &

o FWA A =flo g 7Y o7& = A9 (HFHEESS/SRS 9174 =3st= FWAS
WA eirp.d S A9 footprint el A 7.6dB (W/20MHz) o] Wjo]oF 3k} «

0 2 A Annex 1914 AAIE WA 349 dold Hd dHES AT o A}
& ofof gt}

0 2 A9 Annex 1 Table 49 71%2& & FWA A28l 9149 footprint ] <o
A # v Base station® X7} 23 STA / 220 km2 ©]t}.

o Z} FWA ©@%9 Hu eirps 3dB(W/20 MHz) o] o] oF dhrh sx

o A9l b A; AFE FFHEA FA ARBAL ;e Bk,

o

* SAR4 F217]o A S4 5= FWAS 349 11 &S SAR4S] 4] w8 #

(132.35 dB (W/20MHz)) ©| <3le] Al4kdE )

A9 footprintE= HEF 220Km2 ©]H, FWA A 2®le #HA 7HdAs e A7]|=
FWA Al2=gle] <tev %3k 2 43 Y RF AEES AM&3st= FWA base
station®] ol ¢sle] A A}

sk ROl WAL =2 31 E7F 0% o]dold 6dB W eirp FHAIgEO] AREEojoF Ul
THAQ e FHY FEELE B fste] FWA station®] <PV WHAF wHEF

= AHs] 24 HoloF gt} o) BSEFH He "Wolxl FWA Statione BSE A4

5

3) Resolves 3 #d

Resolution 736¢] AWxl Zeol=4, a4 RLAN 2 FWA A]~H
o] 50z o1 AR&ol wE EESS 3 SRS AH| 9] 54605570 Mz o ]
NA A e tF vk =3 el AR AHx
5 Td35t7] S8 51405460M th oA e A8 AH| =9 A4F A
3ta] A H] 2~ (Radionavigation service)E 39 FHAT7F E 3-22¢
2ol g A Ut
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¥ 3-22. Resolves 3 #& g9 &7 A|~E

=i
1_1_

e (MHz) | F7F Al &E]

et

I A=

it}

.I_z
rEL

5,460-5,470 Areonautical radionavigation service

Maritime radionavigation service PDNR
5470-5570 | EESS/SRS [WAS 5GHz

Mobile service(RLANSs) EXPANSION-EESS]

5,460-5,570 Radiolocation service

A Aot 3 ##H =o' JRG 8A-9Bol A Resolves 19 A&A
ol A =ol7F Ha k. 2002 49 ool =EW FA4E=PDNR
[WASS(z  EXPANSION-EESS]  ("Operational and  deployment
requirements for wireless access systems incliuding RLANSs) [in
the Mobile service] to facilitate sharing between these systems and
system in the Earth exploration-satellite service (active) and space
research service (active) in the band 5470-5570 Mi")=4 #* 3-23

ol Al Hi= kel o] 27)¢] Fargke] PDNRe|l X s o] glth.

3 3-23. PDNR [WASHGz EXPANSION-EESS] # 1L &

Haelr 1 H ek

- 5470-5725MHz ™9 olA RLANS X33 54
& Alzwle] Hy AdE A" Auy/eg wAS
250mW == 11+10log™B dBM o] ef of

S E z%aﬂmtb 11 dBm/MHz ©

5250-5350MHz thelel ] RLANS| - JJﬂ] eirp © 1.0watt =& -13+10logB

DT —‘?"ﬂ@é? ’\1i%‘94 o | ofoF 3o

UQ_
W= o
o
(o3

o
roh

*3 eirpi=  Adiolel ARGl S9] & RLAN d%719 eirp = F4 % 2t

<]
W(17dBm/MHz) ] o] oF Fht.« Holl we} ofefo] gt ojujoiof Fhtt.

-13 W/MHz °< H <B°
-13 - 0.716(H-8)W/MHz 5°< H <40°
-359 - 1.222(H-40)dB(W/MHz) 40°< H <45°
-42dB(W/MHz) H >45°
* RLANS 333t T x| xa]xelo] oF7]&= EESS(active)?] HIANZT 7]+
ITU-R SA.1166°1 W&t} RLANS #3813k 4 A 2A|A~ele HE:de o] F3tof 3dB
AEHAHES wrFojx dEsfe]oF st} 3dB Power control 7]<o] T X & F4d o
A2 A2Els] A% Aalere] AUl A% A2L 3dB vkt Sroldof @itk RLANS ¥
ek A M A 2Elofl o] ofr| ¥ & Z_“d"ﬂ ol-& EX] 9Jr§} 7]€(DFS TPC)o] 7=
ojof sttt
xx B = 99% Power Bandwidth in MHzZ e,
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4) Resolves 4 @&

Resolution 7369] Wl Al Ao]Z A 3% 3-249F #o] 5350 5,650Mk th
Hof A $1x]F2 A ¥] 2 (radiolocation service)2] F3k4= v x| | <]
Ay 2 s didelAe] EESSe 7k s Au] ~ehe] Ff A
s g5

¥ 3-24. Resolves 4 #& gyl Ff Al~H

Y (MHz) |8 A=H g3 A2 A @t
EESS (active)
5,350-5,460 SRS (active)
AR A

Radiolocation | Areonautical radionavigation service

Spaceborn service

5,460-5,470 . . L .
Maritime radionavigation service

o} St & et 24

T2l el A Skt daAtd S FAHLANG ol & T FWAS 1L
o3|
H

Az B, o) gsp] A J1EH AN S Anng 53
IEYFE Hadorsts AAR MER Fug ZHE Afss A
e g o ot Fus Fhol tid MEAA FAE FAH
A Fefel= ddATE d AFefop & Aom HRA oM A
St Foh ol gl WA e Fuge FR71E(EA

- 269 -



@ 5470 - 5.725 (i,

€ 5.150 - 5.350 Gz

e

=

=]
A5

5.150 - 5.350 (2 % 5.470 - 5.725 @z, e] 7]&

19 3-93,

)

o
N

Szt = Al

3}

%ol 1}

AT},

IAAF)7E

)

(o]
(WRC-2003)

I
- -

3

=
[¢}

7}
WRC-2000011 A 12+ 91 = A

57 O -
ST

aig

XO

A ITU-RoIY Sl M= 5o Sk o 8o 7}

At

o

3
N

ol
oy

s )l A o] 7]E

N

—

o %9

P
B2

fite)

Al M = AA]

Nlo

—~
o

ol

ol

=y

—_
fite)

o) A=

to] FHLANG

S

bl
Sarh Foh ol

9 Fs T

o O
1=

o= #olrk 52k 12Mth e o] 8] F3t o]

EAs

“ ==
T

&

el 7k

st ot

A Al

S
=

2 3})
7NeAEITU-RATFAR T4 7 9 (2)

3}

- 270 -



Aol AAG uhel o] wAH o
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1} %
Fol & SHFASHY /5D R A4
2l

)
N

A2EH EA OlIEH =4
5GHz =1} 0| 28I & TA SHEHLAN, FWA J |72
JIEPE= S T (ITU, IEEE=X| EE 2E)
SGHZCH R IHEH FAL # X4 DY
R =FER) G013 Z22lals)
Fh BRI= LS, 48 DFS, TCP J|£ 2 &
(NS, FEX siFAE) 2 IEEE, ITU-R OIS

RFMS AlZdI01&
ol H

=
= oo

5GHz F1i== 0|8 ot
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ol ¥+ AAZA FAFFOE AAHIL A=

sgle] Fahg Ad @9 Abgelt)
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