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Abstract

Geo-location using a cellular network is a core technology for LBS together with GPS. With preamble symbols

broadcasted in each frame, geo-location using WiBro network can be easily implemented. Because the WiBro network has
a cellular structure, it is difficult for a mobile station to detect signals from multiple base stations. In order to get user
position using trilateration, long integration techniques for sensitivity enhancement should be employed. This paper presents
hybrid integration scheme for WiBro network. By analyzing coherent and non-coherent integration loss according to
frequency ‘residual and SNR respectively, optimal combination of the hybrid integration is proposed. Simulation results
show that the hybrid integration method is profitable in WiBro network when the frequency residual is estimated and

compensated accurately.

Keywords : WiBro, Geo-location, Sensitivity, Hybrid integration

I.M 2

A2 74 0% v Algel nAF Po we} A}
27 91X J19s 4% Ansse 277} FoHD

CEAE Y, FE S AAARAREN T
(Department of Information and Communication
Engineering, Chungnam National University)

T AY, FEUEY AR RENTEE
(Division of Electrical and Computer Engineering,
Chungnam National University)

B ATE ANAAR 2 ARENATHRZLY T
P/ EARARY 9 dBew 2R
(2008-5-001-02, WiBro MIE¥= AlZA gn 2
ARAA 71 A

Hrdah 2000474154, FASEY: 2010814918Y

21t} LBS (Location-Based Service)w= AHEAMS] 914
o W2 B4 HAEE AFshe ZUE Au|A2A
obd AMujz, $1A 7Nk FH AH|A 34
X3ty LBSE 9% w2 e 9224 Vs, 4

B A

A FHE Ve AAAE S8 Ve Tl oy,
OMA (Open Mobile Alliance)®s OGC (Open

Geospatial Consortium) S|4 LBS @& &3t A
B3

GPS (Global Positioning System)t AA A o=
g AMHIZ Sle 9 AladoezA dxje
GPSE L1 C/A ZEE o|&3t9 o 12m RMS (Root
Mean Square) 225 zH= YA ARBHEE A F3ch GPS



36 WiBro Y4g 0|28

gl Al wet &3 L2C =7} 2712 AFH
HH X7} o 4~5mz ZAad e dastn gl
O g8 GPSE o] 4% o Fal7]d T2EE AE
o Mol o -130dBmeol3te]7] Wi NEE A8}
A Bdte A9t #AE  gleH, 53] ZAqAE
HAE T3k Rt S9AFo| £3] EA 3} o
3 TANE Beste 7Ho2A GPS%
2e A AHgste Ve o%
o] &3} (sensitivity)& Z A7
AGPS (Assisted GPS) 71% 50| A= qn®

GPSe} &4 Algste &9 Aladoz gy A
< B AME ol &3l FF Y (dead-reckoning)
B} oo)F BT FE oI ANE =9
(geolocation) o] JAth. 53] o|EF4 #& ol g
A4 9= ZIA=e A wAE olgse A
ID (cell ID) 717 o2} 749 7|25 ANEE o] &3l
S (trilateration) 718 Fol AMES I o} 4w
ZFPL A o] & AfE 7dF 9

F Aot o] & flEAE 22rd &9)9
A ol NAZoERE AEE FE5Fob g "é
£ BolAe A AARANGE AYE dREe 53} 7}
TAFAA ko] ofg Y AT NETE FAE
ofg7] wWEel FANEY MZIE F/NA A
(hearability)& 34A]Ak gt

WiBro (Wireless Broadband
[EEE802.16e =7l E&3 84 & 7M1= Fol UdEd
AH]2=2 A ‘OFDMA TDD WMAN'o|gle o]&o2 3
At o] EZA 7|&EFo 2 Ay TA A"t}
©7% WiBrot 7129 o|F B4l A2u3} fAS A
# 7 F+2E 7IXH, RAS (Radio Access Station)$}
ACR (Access Control Router)2 T4 ®rt}h RASE 9
AR ZAF e FHl2A
(hand-off) 7]1%& A Y3t ACRL2 °]5& Aolde
Fujoltt, WiBro 4-& ]88 A4y 92 e
71&e] Age Wexet 2ol S TN Ak B
o HRAEe %3 71¥ (long-integration
technique)dll 93] dd 4 ok A7) FH 7|Ee
57 #A B 57
(non-coherent integration), 223l F 7} ¥HH
gatod AHgste &3 54 (hybrid integration).2.
22 5 9"

£ =EAE WiBro A& FolA Zi]

(positioning) A2

e

87
=
Aleks N7

[e]
=

|
=1

=

AL

a4t °

ﬂl

R A=
735
Internet) &

A==

27

(coherent integration),

R
e £
27

el

dE N5y

Nym 5

(36)

A NABS Ty 24

of
o>
e

F4 &40 A43e olf& AT F WiBro B 9]
43 &3k A (forward channel) TDOA (Time

Difference of Arrival) ¥49] MHSHHE At}
£ WiBro B& 0|88 A3 S A &
A% 57 T3 L 7] $HY o5 E4E Hu
1, AFE A EHAE T8t WiBro Asd Hg
T 4 ‘3“1-4 Ay 3

Lo I ok

°

<30
S
£
offt
sy

> ox of o
ot
e

kR

S

oL
o off

of o i o¥ oX
Mo
1
Ol
ol
fd

ox,
Jot o
o,
pok
)

O. WiBro U2 0|88t X|4u 59 ALY
WiBro A1%9] Z#Y (frame)2 Smsec® 123 H
Aom, <ITHEI>A HE vpeh o] shte] zy gl
42702] OFDMA (Orthogonal Frequency Division
Multiple Access) A& (symbol)Z FAHo] Ioj®.
oA 7125 AIZF GHolM e AE HIE e
A AREE Fog G e FitEs} (sub-carrier)
Yeldth. WiBrot TDD (Time Division
Duplex) 71H-& AH&-317] W2l 3vbe] WiBro Z#<
& 3% sk YAz FAEM, 7 39 Ad] 3
2% TTG/RTG (Transmit/Receive Transition Gaps)
AZEE 2¥eta ok E3 Eukbas Fog 49
A 9756520KHz HA o2 wix]Eo] i EF 10247H
2 TRHEe gk 7 AE2 104 Zeol9 IFFT

o A= T

ﬂi’—g

42

L ECACCONECEt )

OFDMA symbol number

1.2 3 4 K1 K K+1K+2K+3
e p—p—T T

z ES
Ef> g
EIRE % B 2 B £
HHHE: % g 2 §
§ HE 5 o é 5 &
E = 3
DL subframe ,_;;G UL subframe R
Frame length
a8l 1. WiBro Alge =Zgel =
Fig. 1. The Frame structure of WiBro signal.



20108 18 X383 =

Segment 0

iin‘

426425 424423422421 ¢
Subcarrier number

Left
Guard-bands

]

511

Segment 2

t

421 422 423 424 425 426 427

Segment 1

Right
Guard-bands

*
512

J8 20 WiBro =Zz|¢E9o| Hutsn} get Tx

Fig. 2 Structure of sub-carrier assignment for WiBro
preamble.

(Inverse Fast Fourier Transform) A& AR %

12.8usec®] CP (Cyclic Prefix)E F7}ete] A4yw, 1
A AlEo) Az 7;:_10]% 1152 useco|th

ol

=]

4ol A% 2 oA
194 sl A=

E

T °ﬂ°d°ﬂ"i
oj-&atH,
shte] AaHEE 284709 Rukeatz FAE ofn,
Z A =3 *311'314 ZAIEL TEI] Hste] Az
HEd = Aolzb 28491 PN (pseudo-random
noise sequence)’t TFE I FFo| 11429 PN 2%
o 57t AXF A 2 A2 vz
dgE HEE 1024-TFFT 32 AF £ Cprt 37}
ol Addrh HeEe g A2 Araas
T U F #5599 47 3749 B
%ﬂaﬂé wol \:}[8]

1

L

M

=
o=+

segment) &) A

A

):JT

AL

PRt

T
nT= 77%‘1:‘

2E AN 5
AFEo] M e P
Ao Hag ;L-z—é;_

&

=
=

T AT

= =
A3 &
o IS
" T

F=2
-’F Aem, olF
S o] &3H J‘ﬁ%%’cm S & dio $XE
. ¥4, WiBro 99 7|XZE& GPSE o]
AlZE F7] (t1m1ng synchronization)7} ©] 0]
ZE 7IAFAA FA $457] o
% 29 (one-way ranging)E& A48 4 gl
. 282 WiBro A|2¥E 7|X 202 RE WiE A
ZARRE ALsA ¥7] Wi TOA 7I¥rde @
ZVA= Abele] FiAl A A7HE o] 48 TDOA
ZIe] Attt mixgo R 7 A= ) z¢in}
o FU ZYPES PEE) W] Zaggl

Al

H
=

=X
T

(37)

H47HTCHA 1 5 37
2 o8 AL A3 F97k Soldkn A
FAE A% PIFY WS 48T 5 vk el
ek,

I 7HY B2 93 &7 B8 7Y

AEY N2gls 753 o AT AR Y HHSE
Astd A ZA (cell plan)& TR} wekr shtel

AR 2 A YE M= F 7|AZE9 Az} wleks)
A FAFEAY BAFRA] F=th £ WiBrod] F A

HlA X9 A8 ol 233 =AAFGo7] Wz 7]

A3} gl A7k Gojo u}a} Aze) A7} 7

o 9 D}

OFDM®| 547 we] wpe} 2ebd &
b o g Fag o Qi FukEn 7H4 ]
05%% 4#A vk welq WiBro AZ 9
20~50Hz] S35 o] Sxp7F BAE £ 9)
gy Fo4 4o AW, Z2vdE (Kalman filter)td
) =¥ (maximum likelihood method) 5& ©|&
gt Fo Foeg FAY F 2 Fag Fd
OAE 4 Hzoldtz vE 4 g =& FFT (Fast
Fourler Transform)& ©o|&3ste] Fap oA e
zH4E = 749- SNR (Signal to Noise Ratio)©]

| tiste] -40dB2] MSFE

A

‘:

E

A

Add Azl



38

(Mean Square Frequency Error)& Z®
7 ¢EAd 9o webr) WiBro A%
£ A THg Fd o2
%l 1Hz oW & ¥ = Qloh
H57] $HE T 5_01 o 4 H"‘ X}Oﬂ o]}

BT T

Azold n, (t)7F 029

WA 71-9-AQF (zero mean complex white

Agolgh A W, FNF AsE
( J+n, ()2 BAT 4 gloH o AE
of i A7lolh. FAV|E AR Fo A
o] & & gl

(2)

_T/

n, (t+kT)dto]H,

s, (t+ kT)dto] 1

,_.
N
q
ay

s, (t)

AYF EA WA sl

n(k)& o=

A FEolet @
r(k)e ddizgks A¢ 235E 989 goh

Vrlk)r (k) 3

kM VK)E Rice #EZE 7AW, &8 2% 34
(probability density function)® th&¥ g8

- vi4+ A2
v 2
fV(v):—o_2e o

L) 4)

oA Lle)e Al 1F 02k 8 WATSE (modified
zero—order Bessel function of the first kind)e|t} V(t)
9] SNR& th&3} Zo] Ad 4 sl

EV)-E(WV
SR, - [() ")

s(£)=! OJ
i 2
r e’ 4
2

UV
A° A4° 4
N1+ == | —5 |+ =1, —
[[ 20'2] 0[40'2] 202 l(4(‘1’2
A* A4°
KJ’(FJ

-
i)

5)
AA L(e)E A 1F 134 74 W ASS (modified
first-order Bessel function of the first kind)o] 1 ¢2v2

AT 59

(38)

NAHES JHYd 24

ok
ol>
ok

Sguaring logs versus SNR
v 1

2%
El]
g , :
g 15 . i
< 1 H
= } H
£ 10 j :
-1 ¥ +
a : H
5 | ;
0 | :
. : . . :
-20 -10 0 10 20 a0
SNR before squaring [dB]
I3 3 A &3 MZo| SNRe| sl wE MHE
A Al
— =
Fig. 3. The squaring-loss for SNR of correlator output
signal
TV Eadolth k= A%/0%8 AA39E | AF

&4 (squaring loss)2 &3 Zo] V()9 r(t)9) SNR
9] zo]2 Ao@ile

L () dB] =10{log,, (x) - log,,(SNR,. )}

AP NN TN I
E{e |:(1+2)Io(4)+211(4):l 1}
K+2—%{e%{(l+§)10(§)+§1,(§)]}

=104log,, (K)_ log,,

g 435 SNR]
7y}

HE7] Sl o AFE
2717 AXY 1 BE FHg
4 A7 2 Fe MY velA
o] SNRE $#3] ¥l Fol HE7]

(122

F4e sagoz

A HEH FY oI5¢ Fishe & gk ol g

EF FHY F2E <Y 9 pon], 94 A%

ZgE Nz }E} 7 FHE ® F 1 24 g%
Correlator Output

Coherent Magnitude Non-coherent
integration operation integration

output signal Signal

a8 4
Fig. 4.

g;}» xx-l I:II-AI
Block diagram of hybrid integration method.



AdgE #stod vlE

Fool dojx o5 e 2,
GrrldB] = 10log,o(MycMo)— LM, p5)— LolF)
(7)

FH A

22t 4 ()% A
3 2.0 LS(E)Q

= Hi-

oA Myce v]E7] =4 Q_‘_ Mo & =7
3 LMy Af) o Lels) e
©NA Aojg wie 2ot ow) )
K7} B7] FHe EHogRy ¢
o el 2A7F gle A

FHshe y
g A (e EXFH oo

571/31571 Fge

LN

a‘T‘O

A
R

Fa Loi s ]
Tl 9 zke] W9t

tﬂi}"ﬂ e 74F E71/‘11E 1

A o5E ?XWOE ARk

e

i

_V‘_L

L,

i)

N

i)

oy I
o 2
o3

fo

o

N

rir

ofN JIn
m
rlj
tjo
=
oM.
o
k1

2-512' olw, 1] 7]
Bt whehd Wibr
Zol7] 9% $7H4

3

=

i S ol

@]

= A
fot rz

R
¥ =
g

rr e

&7 THE °

o waje] 3}

4 op
2
2
por)
o

o
>

(39)

39

—+—ideal
—+&— Non-coherent
H o @ hybrid 2.512
—#——hyhrid 4-256
—=— hybrid 8-128
Ll —#——hybrid 1024-1

SR after integration [dB]
o
Ly

—=a— Mon-coherent
L v @ehybrid 32-32
—=— hybrid B4-16
—*—hyhbrid 1258
b —+—hybrid 1024-1 [

SNR after integration {dB]
=]
.\

walel M5 D

Comparison of hybrid integration methods.

IV. AlZ20ld &1t

AFH AlEHIAE 8}04 WiBro A4 29

/\Eﬂv/] 7HHA A ¢

A ettt WiBro 5% Ad 2do| wet <719 6>
37’}' ol AlggolHE T4t Ad 29 IRU-R
X AAEHE B3A 7 (outdoor to indoor and
pedestrian test environment)ol e AE &4 mdg
ol gat gt <2 >3 o] A whie] 500mel A

28 FEZ 19709 RASE ®jxslsien, ZF RASE
A HUE AgEkE Ae® 7]'243}03‘3} HE &
A gH ol5 & nHE W & AAdAN AZE F
ASEE 37] 913 RASY $£41 Hd¥g& Iﬂr%iﬂr 2t

PpldBl= Go+ Leg+ Gy+ N, ®)
A A G FH o5, Leew A9 AAdAMY H=2
£A 283 Gue " (margin), Nov 98T 54



40 WiBro Y& 0|88t

Transmitters

- Preamble Generation
> |FFT
> Add CP LTS

|

Channel model

—»

-PN index'i_

- Tx. power

- Path loss model

- Noise {Ng) J@\_%‘—J

J\/L Receiver

- Correlator
- Long integration

{L
TDOA measurements

WiBro AlE&|0|E{e| =
Structure of WiBro simulator.

- Number of
integration  —»
- Ratio (MC/MNC)

I8 6.
Fig. 6.

2
: : fwm&gii : ;

: \L . :
e e

» .
R ‘Cell.l] TRy Ao

; oCell 0 *
Ce : A : :

S 05k

distance [Km]
o
: L 2
* :
L : :

i 1 i 1 )
45 05 1 15 2
distance [Km|

=
Fig.

7.
7.

RASS| Hlf x|
Geometry of RASs.

WA THEARE ZRA2Q) Fgold) A A# R =
A A EAY 50me] A wEE w3t Ge
29.31dB, Lcg = 137.8dB, Gu = 6dB, Ny = -104dBrny/
10MHzZ 7H3 8t} EF0) 978l zH RASOIA 4
Aate ZPE A8 PN F5E A2 Justs
& AMEEE e, AN E QY 2de £33
0o ZYgE st FA FAE0T A
o AFd AMEHE A 37 Z7)E AR, A2 7
4Km= HAsPom, xZ9 yFog A&z Yx&
10m¥ ol FAI7IHA A7) 53 7|8 E ol&ad e 1

HEHE ZYdE N9 AFE 2480, g4

=

44

(40)

b 29| A JHEA BA 223 9
£ AEe ddld £ FHE A5 F ML E @
A4E A3 FEE A F& NE T M E @E
Hlwstde}. ol HE UAFS 3dBE AAIHAL v
A% ZE (missing detection rate)< 1%t 2 48
A7 W Saste] WA

NEE
~454dB¢] SNRE 7M1 & 4 glem, o8 $A8)
SSM = 954dBe] oI5 o] Basith Fu4 Bel 23

7} 1Hzol3keta 7HE 8 o) <2® 5-b>olAM 7+ ¢4
g ‘hybrid 32-32° &% FH EL 2359 SNRo|
-454dBY W 21.8dBY °|5& 7HHE € & Utk 4
(DA B vpe} 2ol E3F 4 o|5L& HlE7] T3
o] ol AeHoZ wl# ] wjiEel] SNRe] -454dB
QA A$ ‘hybrid 32-27& ©]&3tH 95dB o]de o5&
d& & 3tk ‘hybrid 32-279) £ T4 49E H43)
A A WA o 4~TA, F Ao AANAE oF 471,
A Ao AN E oF 39 ZYFE AZE 4& A
o7 et

<a¥ 8a>E <T¥ 7>9 Cell 1 WA AR} ¢
2o wel A& e dE A5 AT FFE e
H Rolth. AlEH A A Al J9] Aol Hike XY
AL H 30109 A3E HENAR F N A
ZBANME 266707 A&t 22t Ao FAK
el ASE AESE A5 gt EolEsled,
Ao FAFAAE 1719 Az AEsigin de B
HE 71E0E 284%9 AGAMT AHESFo| 7HE3
o £¥& A FA Age AFEH Yok <a¥
8&b>< Cell 19 AAE FA AHAA A& =z
B A5 g Uiz BF #XE Yehiz gldh g
g Ao YR AFoA BEFE HAlE 00]9en A9 73
A NGl A= 01~0699) REE BYo) HYHHog
0.3471¢] k& 7HATh

AlEH ol A3 oS3 vhe} T2 A A FAF
A Y A ZEQEe] AEHA gt old uiF
2 WHoR FHY & TVMA AL S &
FAA B F vk <O¥ OE 1AEA 3248 =3
HAE 571 THE S/ 32 AE o e v
57 $34& 87 ‘hybrid 32-3274A £3 FHS
HEYS W Cell 1914 ASeFo] 7H5e A g v



2010¢ 18 BASEE =24 A 47
a
a
y-ax8 distance [Km]
ot dast melugel =
Fig

c
=]
k
=
3
<
Tz
5
=
2
Pl
]

a1

01

y-axis distance [Km} 05 s 3

w-axie distance (K]

Lt A& Z2[dEe o ik ZEHEA

% 8. Cell 10lA 'hybrid 23-2¢] M2 Z 1}
Fig. 8. Results for "hybrid 32-2' at Cell 1.

=& U Zlojth adelA dMe EF FH ¢
o W o]2AQl FX oy, AL Ty Y 2
27y 1Hz o Al B ol e] Axpelnt. S A7t
Skl whet o] 242 oS 9f AlEH oA ATA] ]
Zpol7t AAH, AWEHo] JMee A9 FHEE
ste& B ¢ Jdrh EF T3 55 649014 1042 16
HE SH&dE B3t WS 7bs A9e 3%
2 % 7% FUtetlom AEE Vb x99 v)go]
Xohgo] HESHAT oY @ Near far FA=
A3te] whASHE dAtolth Near—far FAl&= AES &
Tote BE AEY As"dA Yty Ad T4 3

A (co—channel interference)oll ©]sted A3}, 7]&
9] CDMA (Code Division Multiple Access) A&7 %
o)A AFLT (Advanced Forward Link Trilateration)<}
22 e olgstq T HA Mg e A
Near-far A& A7AAZH FAlo L3 TOA 3
Ag 471 A3 ohE AR AEVE o4 2
AQAAE F37] e M AAVIEE o] &3 Ada

pES

2ot —{N
O?JL O.u

M

e
dz
Y
)
Lo
2
}ol'
i
Ll
gL
2
—m
Log oo
I
3
& o
fo
b
il
—
S

HTCHA1 = 4

Pasitionable area for hybrid integration with 1Hz freq. residual error
100 T T

—& — Simulation : : _: : H
M H —e— Ideal S ; RS

Percentage (%}
&
=]

Number of integration

0 Ef EH ol wE MHSZ Jts K™
H|E
9. Ratio of position-able area for number of

integration using hybrid integration.

o
®

OB ook 32 o2

2 wen hybndS 2-2 W& o]

i

A
_18
E
=0
%’

% o
(o3
o,
ofo
o
2
-
o x oo
I
Ho
)
e oo o

z
@
3
é’”
M
ﬁ
ro
_0‘_4
2
n‘.
og
go(:
v
= £
9%
é"
i
2
il
:ox(::’

(1]
(2]

(3]

(41)

o}oq CERERRE

l
Ll E=, Zﬂ%@ T g AR ot

S
>

SR EANERHE, LBS 7l 2 AEY o
T EJIH, 2008.02

P. Misra, P. Enge, Global Positioning System,
Signals, Measurements, and Performance, 2nd
edition, Ganga-Jamuna Press, pp67-90, 2006.
ED. Kaplan and C. j. Hegarty, Understanding
GPS Principles and Applications, 2nd edition,



42 WiBro 3= 0I8¢8 X&Tt 59 ALY Tty 2M

ARTECH HOUSE, pp459-630, 2006.

[4] JJ. Caffery Jr, Wireless Location In CDMA
Cellular Radio System, Kliwe Academic
Publishers, pp23-40, 1999,

[6] IEEE Computer Society and the IEEE
Microwave Theory and Techniques Society,
IEEE802.16e-2005, IEEE Inc., 2005.

[6] 23GHz FUIYEYl EF(EUAZ), FREAGH
£&, TTAS.KO-06.0064/R1

(71 J. B. -Y. Tsui Fundamentals of Global
Positioning, System Receivers, John Wiley &
Sons, 2000.

8] $53, “dolBz B& FL3F 94X 94 A2
o A A Fuigtn ML =E, 2008,

[9] J. Holmes, Coherent Spread Spectrum Systems,
Robert E Krieger Pubilshing Company, 1991

[10] S.  Soliman, “GPS  Receiver  Sensitivity
Enhancement In Wireless Application,”
Technologies for wireless application IEEE
MTT-S Symposium, 1999.

(11]L. Hanzo, M. Muenster, B. J. Choi, and T.
Keller, OFDM and MC-CDMA for broadband
multi-user  communications, WLANs  and
broadcasting, John Wiley & Sons, 2003,

—_
ot

r nf. o b
off £ L 2 ot
iy
2

o
El
=
N
ol
te
oft
>

S E RN
- UWB, GPS & GNSS, AU=9],

st x| (43 9)

20089 F3oista A4 EA
FHE &

20109 Fdoista sty Azt
AAARENF LD 29
(A1),

PEA, BA 29 AsA>

op
of>
ral
o

[12]1D. Borio, L. Camoriane, L. L. Presti and M.
Fantino, “DTFT-Based Frequency Lock Loop for
GNSS  Applications,” IEEE Transactions on
Aerospace and electronics system, vol. 44, No. 2,
April 2008.

[13]H. C. So, Y. T. Chan, Q. Ma, and P. C. Ching,
“Comparison of various periodograms for
sinusoid,” IEEE Transactions on Aerospace and
electronics system, vol. 35, No. 3, pp. 945-952,
Jul. 1999.

(141 A. Papaulis, Probability Random Variable and
Stochastic Processes, McGrew Hill, 1991.

[15]S. T. Lowe, “Voltage Signal-to-Noise Ratio
(SNR) Nonlinearity Resulting From Incoherent
Summations,” The Tellecommunications and
Mission Operations Progress Report, vol. TMO
PR 42-137, pp.1-6, Jan-March 1999.

{161 C. Strassle, “The Squaring-Loss Paradox,” ION
2007, 2007.

[I71IEEE =~ (802.16d-03/78r1,  “Coverage/Capacity
simulations for OFDMA PHY in with ITU-T
chanmel model,” Y. Leiba, Y. Segal, Z. Hadad,
and 1. Kitroser

(18] Caffery, J. J, Jr, and G. L. Stuber, “Overview
of Radiolocation in CDMA Cellular Systems,”
IEEE Communications Magazine, April 1998.

o B (A

1984 Mg A AZ
I 4.

19863 MEthdan e AAL

1992d A echetan thdhd whaL

1997 ~8A S A7 R
TAEEE Ay

<FBAEF : GPS & GNSS, T4

2, Loy x>

] AZA



