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SUMMARY

Technical regulations about radio devices are what use the
frequency the restricted resource, guarantee quality of the radio
devices at least. Transmitter power, frequency error, and etc are
specified in the technical regulations. Radio devices are producted
and marketed in accordance with the technical regulations. Technical
regulations specify transmitter power, frequency error, and etc about

radio devices.

Establishing or revision of the technical regulations is launched
by the industrial needs or government lead through the analysis of
international standards or regulations. RRL organizes the study
group for the technical regulations, analyzes the related materials,
and tests interference to other services or other devices. RRL make
the draft regulation about the issued radio device and announce. It

will be following by inquiry procedure and notice.

This report support technical regulations about the 433Mz RFID,
2.3 Oz WiBro service and 370M LBS(Local Based System) service.
Also, It 1s described in this report that back grounds of the

limitation individual regulation item.
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20013 Apololl &4 (ISO/IEC 14443 Alg]=)o] 5 A4 = A},

RFID Al2~=dle] &&=z /3l i
Aol el AHE 2 Bl & Azl 2 ¢ vk ol & WAE] Sl
IS0 AHE 914 71 & AT+ L3 (JTC/SC3D A EAH oz 28 Fut
T (Air Interface), HlolE £, vlolE] W&, AN
o] FFIE FHa o 2004 Tl |G FAFFY =
FHRoem ISO/EC 18000-6 52 Type C F7F 55 $laiA 7
Aol X& Fo Arh

N
ot
N
N,
Og{:,"
"
o)
J
yifl
i
13
i

O
ot
offt

oZi
o

=
o
2
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¥ 04 24 5590 e
189 |ISO/MEC | & ¢ & 7N 8
AFE S2ES Fuzte ®Eojel HolH
o F21e At Aok FEFAILS ASNI(F
Data 15961 Commands FTERE7IH typel)S optionoE  A-&-3Fal
aEge Holg T2EF ZTZAN AN ZZ2EFS A
T o8t gleh
o = =
15962 | Data Syntax zgj}. 2AA HEEs B SSelHE i
Zt%€ Unique IDE B¢ 8 =+ A= AA
2 FAZY. 14 IDeE ICY FZ2#E oY
Hlm A 15965 | HS AR g g o) olgseret B4 ctet A7 A
55 1o FEWA o 485t
18000-1 Generic | 5 EF, AF TFYY 504 METRE
) Parameters | AI¢tstal 737 293 glebv|HE AL
=< DINOA AgtE o] type A/BS F7HA
180002 below | AFFo] 7,5‘55]?11’4-. 2= type A/BS] El1
135KHz | & EF BAE F lojo} gt FAAY=
4 10cm A X o|t},
T 129 TR Algo® BE 1S IC 7}
E T AISO/IEC 15693)9l TagsisAte] =W
AL optione®  FrlEln Ja RE
180005 | 13.56MHz 2(MagellanAl AIQN)= 424kbpse] w2 F2l4
=7} Exdow mE&ERFLow SHIT &
= 1/2 & 3385HA ¥=
2= 1/27F 93 EE= 1(IntermecAt A|9h)S
FHSS H21& 83t 23 Passive W2alo
Air 18000-4 245GHz |2 B4199L $10cmolA 1m Fxoljt. =
Interface E  2(SiemensAl/NedapAt7F  A|QH)=  Active
(&) Ao 2 EAADY $m-10m Y Eo|th
Q FreeAl7} A|QHSE Passive Wolt}y, Q=7
18000-5 58GHz | 7}50] wr&ted(ITS9te] RATA) Zgdol
3 =3
Philips, TI 5 57HA7} F& o2 AQkgE Ao
2 fFEEFd 7P gyl A8E e A%
o} 3=, dEo] A AgAge R HE
18000-6 | o oorn HUIRE ERSKOU, FEER Age
) ‘| At A8 HAF F843A0. @A ANSI
o)A Type C(EPC Global Gen2)E | }3lA]
A3 Age Fasa o
SAVIALE AGHeE 02 @, 9% So] of
SHE lnpzoimagos Ageln ol A5 Wiy
180007 ﬁiﬁj . Active o] % Adold 14 §oz
100m®] 4= 7bssit.
#8474 | TR18001 Agp;ﬁt;’“ RFID A28 A82 A8 ZAWE 7|&R A o]},
L <
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¥ II-5 RFID® ZAEZ AA94 &3

% | 28% | ISO/IEC 2 4 9 dgA | FLSEE
15961 E] 7 Commands CD -
Data Holg Z2EF
SG1 B 15962 Data Syntax CDh
TERE
19789 API NP
SG2 |BlL 2| 15963 | ElL Az} FCD | < ®l71 44
18000-1 | Generic Parameters IS gatv gy A
18000-2 | below 135KHz IS =i
18000-3 | 13.56MHz IS =X EE
Air _
18000-4 | 2.45GHz IS 73 &
SG3 | Interface e | secm 2 5] TS
( % }1\1) = . Z =
18000-6 | UHF 860-960MHz ISR F) | fre=T
18000-7 | UHF 433MHz(Active) IS 71 H] ©] 4 (100m)
TBA Elementary B 1 Func. NP Read only(EPC)
ARP | 2-&7]& | TR18001 | Application & T-A}&} IS(TR) ALzH FA

A24 433 MHzdl U9 7l<71E

H
Jm
ol
=
@)
0
2.
=)
w
1o,
rot
H
o,
re
ol
rlo
S
h=
o
2

# I-6. ITU-R F3 £91(432-438MHz) &%

Allocation to services

Region1 (S &)

Region2(0| =)

Region3(8t=)

432-438
Amateur
Radiolocation

Earth exploration—satellite
(active) 5.297A

5.138 5.271 5.272 5.276
5.277 5.280 5.281 5.282

432-438

RADIOLOCATION
Amateur

Earth exploration—satellite (active) 5.279A

5.271 5.276 5.277 5.278 5.281 5.282
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1. =9 71<7l€

Sl M = (2™

stk A" oy Hebd, B
+

M-4)¢F #Fo] ofwpFofo A ApGsaL Qlvf. 12}
P L FollA HElely weE fal 433.92

o 1,
e TAHO= 250kHzE RFID/USN& S 2% AL&E 4 Q=

20043 124do| FyE st

432.1 4340 435.0 439.0  440.0
FM | SHITE otrzol e g2 | BHD
TX AX
430.0 MHz 433.67 [434.17(2004 128 =2H) 440.0 MHz

433.92 MHz

a3 O-4. =W RFID/USN S35 &0 3

FAdFolM AFS Fol2=2 RFID= 3H

430 ~ 440MHz+x o}wn}3o] 4
A ojof sty fFHely wl= T3

e 74 BEF 7le7l<el
E2 Aol M= BlalA ofnpazol ARG WIET7F UAU(RH), Y FH
of WolM(m=) &EY vef FAVI7I7E &4d3tEo] gtk RFID,

onitoring system), RKE(remote keyless entry)

TPMS(tire pressure m:
AAAR] FsFo] o] wAAQ Fa4 %3}

S 2L AEFL o

2]
(harmonization) 2 3£+ (standardization)©] 2 Q.3}4 = T},

Sob ge A7)

el %= RFID # wt oty2t TPMS, RKE &3 22
5ol M2 A glo] 7 + Je T 2l R Vlerles I
Cdier
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2. =9 7le’lE

RE

vl oo A= FCC Part 15.231914] Garage Door Opener, Alarm
System, TPMS, Remote Keyless Entry, Remote Car Starter &3} #
2 oJx=4 &ul”7](intentional radiator)oll thd+ Fu4 g WAL A

AZdEel el qrgstal o o el = oA TAY S Alo] &

NEE AFE & Jdornz dAAY G @ AHHA SA/3/
HolfE dE5d 4 glth. 28y TPMS, Remote Keyless Entry,

Remote Car Starter, RFID$} 28 <14 Holg HEE 3= A$E

ol 2] o] T},

® O-7. vl= @A $417] 71+ 7]5=(FCC Part 15.231, 15.240)

Section 15.231(b) 15.231(e) 15.240(Proposal)
oo Mohls/RE | 2= %%_(CjIOI X, ’%'ta“_, dlol
=< OlA EEES L8 & wat
== T0MHzO |A4 TOMHzO |A¢ 425-435MHz
HIoIEH 3IE No/Yes Yes Yes
24512 No/Yes Yes No
EHAREAKDI 11,000uV/m 4,400uV/m 11,000uV/m
ZCHEAZ 110,000uV/m 44,000pV/m 110,000u\V/m
gy [ O TIMe | 1NRE KES 10%
=< On Time 5% 1% 120%
F|s& 0.14%0(5t 3200015} 929005}
15.231(B) 01l BIaH | .
2750t gﬁ";ﬂ b
I_lAE —/y T T
JlEt HHOIE BEE | "2 sy
Ol LORM 22| — :J"(H_'EE'
HelDH O e

FCC 15.231(a)¢t 15.231(e)= AAZ=7F v&d o= 7] &4 =
duty cyclee] tt27] wj&olt}. = duty cycleo] AAH &= o] 7 %A

- 1
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ot 28922 vgo A= A Ae oo dhal A duty cycle= 86%7}
A AFEEIA EA A Yo A Alardtal AMESIE S 152412 20041 9
A A 53

1/]. o EJ

32 400MHzH] S| A om0} AL-&o] vl A 7] wfjFol| o
T8 =T7Eke ISMU 9 3 o] ARg-sta ok & ZF 5 7bgE
Z%3}(harmonization) & =X (ERC/REC 70-30)314 TPMS, RKE

o
T
S
74 SRD(short range device) Al 2~8lS T3 Fud Ao &

# -8, ERC/REC 70-03(SRD)

Fus oY Y A4td | Duty cycle(®)
433.050-434.790MHz" 10mW A4 s 10% o]}
2 lmW & dut cy cle
433.050-434.790MH -13dBm/10kHz LA Pe
433.050-434.790MHZ¥|  10mW 25kHz iﬁt RS

[1] 2599 &4 Al&E= 433.05-434.79 MHz oA A48 = ¢S

[2] 250 kHz Bt 1 Y2 dgES 2t Foi AdelA 19 2r== -13dBm/10 kHz ©]

olof &, 9T) 99 $A4 AT & 433.05-434.79 MHz t oA AL&3 5+ S
[3] 2099 &4 AFE 433.05-434.79 MHz A &8 4 ¢S

HoAME & ANaded 375 A duty cycles Aokl
=90l 10mW(erp.)ol™ 10%°]ste] duty cycles Zte% 143}
2 Adok 2Ey E¥o] ImW(erp)el® duty cycled taiA= 174

;2

o
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S I3 9o E3] 400MHz

Aol A Gl vk 1

5 HES L v (29 O-5%

2o 71E71%0] FA B V/m@3m °lshE o] glon wig- motaez
3

Are Felvets M5e A5 87
el A W ofubFo] FAl(oF 60w
L]

A 1AZbel] 1H Ao =8H&
d ] duty cycle®] 0.1%°]3}0 A5 HE Foltf. 18 i A

ol 27 S-golxt Aein el

FARY( 12 \Vim)
1000

100

10 TN

=

EEE

™ 0Krz IMFz 10 100 1GHz 10 100 1000GHz
a9 -5, d=/d2 vFFd= duit 77

=

2}, ISO/IEC 18000-7
o ®E2 2002 10dol el A AbE A Oo™ 2003 49 EFE
to = AYE Ao 20049 8ol FAFEFOLE A A
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A% whebny

¥ [O-9. ISO/IEC 18000-7 &<
v} 2} v H g9 —> "H1 Bl — gy
& ATk 9 43392\ 433 .92\
Tt 58 AA} + 20ppm *+ 20ppm
AradZ 500kHz 200kHz
A% AW eirp. 5.6dBm 5.6dBm

el WAk

7o) A mE

25 13 uE

Data coding Manchester(R] EF=7]:365) Manchester(H] EF7]:363)
Bit Rate 27.7kbps 27.7kbps
HZE FSK FSK
Ta ¥ol ZA1 595 + 50kHz A1 F 94 + 50kHz

Collection Round

No Response

No Responseé

A48 6))
S 98 ImWA
= B4l sheain
%1} FSK7| #&
AT
TAG #N
" ldle AMEH
Ready 4 EH

Collection Round

Idle & EH

22 EZ(ISO/IEC 18000-7 6.2.84)



ISO/IEC 18000-7< Ape+A ol (voluntary) =r#| 7]
Abgol #3t Aere Zb Ip7bo A A Sk

F O-10. Al9l= 7le7]€ ¥l

o 2
T a
U7 s7E H| = (FCC15.240 ISO 18000-7
H71€71 1= ) (ETSI 300 220-1)
Z G- O
TJ}T;‘A (MH 433.67-434.17 4335-4345 25-1000 433.92
. AFAY . By A=A .
29 AFAE 55,000uV/m@3m(EIRP) 1mW(ERP) 10,0000V /m
- 11,000pV/m@3m(EIRP) HaAg AgEs . @ém (EIRP)
11,000p0V/m@3m(EIRP) | -13dBm/10kHz
HE2 F1D(FSK) - - FSK
- 2] 1:500kHz 2 :500kHz
Ao ZgZ=)ad _
4T A B 71:200kHz IMHz B 71:200kHz
Zul3 4R} + 20x10° + 20x10° + 100x10° + 20x10°
23 2] o] 221 A} -36dBm(<1GHz)  |-49.2dBm(960MHz°] 3})| -36dBm(1GHz°] 3})
e -30dBm(>1GHz)  |-41.2dBm(960MHz°]/})| -30dBm(1GHz°] ) i
. . -57dBm(1GHz°] &})
B 2} & & g} akA _ _
FAA A A A 54dBm FCC 15.209 47dBm(1GHz0] )
837 603 (ON)/10%(OFF) | 60%(ON)/10%(OFF)

- WA 2E 29

%] 7| o]
g} g, #FA0 5 A Uy, wEia - Hely S
(Exabey gy | HOM Fet-w e 5 dden st el 27.7Kbps
o §je] RAD/UBNE| Aol gl ARg-(o] - FSK #H#} :
o7 AlE & A1 Fe) + 50kHz
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AE 77l ARARE R F14 34
1.4 3%

2004 =l 433.92MHz S35 &l Ag-wko] ofmppoldAny, A E 5,
ETRIL, A5 83 So=z FAE 7 A2=® 7hd 7H4] 43 So
e A= B 24 o] AT

gy oo gidk B¢t AR mH|E 4 7AH o8 RFID/USN &

i 7F 2004 12€ 6] o] Folxth A H Y-8 RFID= &
A o] wlg A o|nR olnFo] ¥ ThE 433.92MHz AME Al ~H
o 4TS A FA FE AR ogHr.

20043 8€ el ISO/IEC 18000-7°] =rA|l H+o 2 AAHHo] w=r
49 e 433.92MHz RFID 24lo] ¢ @A ssglon wzx 7ol
Yol RFIDE R4a14 e 49 Axo Qgais Muke] Rojog
Zz AL et
A7) el UHFY 54 2%
3] 433.92MHzt) &} & oful o] tjejo]me
3 & gl9lons A% UHFY R

Q
o =
FA S A @] w2 ﬂf 43392MHz RFIDE 7H#3he
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2. AlA oA

'5}51 U= M 2 fF I dEAANTE M AR Ql Vs s
u

7t w7 433.92MHzU 98 A=e] Hdup Ao whel o] §sha

FHe gEEe FrtEe] ISMUyldoz A (dFE =71 A|9))
a0 dth ware] Ao = duty cycle Tl osiA BT} =& &
2 d 7AgE 594 oY A" FAANE"E] RS e

o)
% M $8 v BT At

mwoo olyg ol E d) %47 RFID/USN 7]uke] &

o A=
o =
5 AL 20059 FE AT ALS BEeAT. AYuE =

F oag
%3] I 7e7)les AANA F4F 433.92MHz RFID 7S 34
AoF g},

w

B

L FARE

o FEivel dup&el A¢3 Jlerle2 AEd 433.92MHzu S

AAsdozie ol 4% 2 £& volHE T84 Ags ol
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A2a'l o2 43392MHz F3F2 A4 4 <l

Z3Hharmonization)7} {75, A|2~8l7ke] A% 28 (interoperability)

Eis

b1 9

2] &

S
=

oj

0

A

i1 =2l

S

=
==

ISO/IEC 18000-7 << WH

A=

S

=071 4l

ojn

B

—_
fite)

(an

o
Z]T_

o
K

-

A

T

]?_}:

A7

g

l

A

)

==
RN

: 433MHz RFID 7]<7]

o 2004. 12. 7.

FAb

S

-

A, AxzGA, A7 5 B o

[e13
of

(A4,

~ 2005. 3.
0 2005. 5. 9 : 433MHz RFID 7]<7|

o 2005. 5. 16 ~ 6. 4 :
o 2005. 6. 27 :

C 7w A At 3¢ 53] i

o 2004. 12.

o el

)

?_]__

(

==
LN

7N&7 <+

0 2005. 6. 30 : TFAIAAL B TR LA

~I
iz

N

A24d A

Z]I

—~
file)

)

5
2K

e

5(433.92MHz RFID®] 749 +& F7], duty cycle

R

5]

2

= dx

ox

=

—~
file)

g

7=l Tt

O~
=

g

N

olt}. e} A E7HA

A
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Al w Al =" gig o] 7t FE3ste] e Tv]E s B ol
£o] At wekA B Ao A e 433.92 MHz e RFID 7|&7]+9
== ]

TAA A A 5L 1%

=

>

o

(e}

¢

=)

.

oo

=
o,

g

)

o
Ol

™

r>~l

H

o
1>

g

2 A2 43392 MHz tgel A Az ISO/IEC 1 AT 2 FCC

S ARAAL= RFID 14& 4 wrgdsta, U GA19 Q7AES

Hked alo] Ak Ao|t). 433.92 MHz RFID 71<7| 504 A 9=
o] A

- F(M1(2)D(N) : 433.92 MHz RFIDE FSKH2lo = folg & A
Fotr e HAug e FeDe|t. ey dwhz e ® RFID Al~¥S
[e)
=

; 5 2
7ss A g2 wAos NEE AT ¢ A 45 59 HI
o Wi g FHES A7V HAsiA & Fol ofd Afeole H1o

2. F3+43] €A x}H(Frequency Tolerance) : 71&7]% : + 20 x 107°
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Tors EHA T TA A S 2 frequency tolerance(ITU, "= %)
= frequency error 59 /@O Rz [FAS T gon, ¢l A]E o]
AAE ZHso A AAT A7 EQF AdAE FHLEHNS §x]F ok
T3 F A E(frequency stability) 9] 7id 2= 2 E

ol
—|~

RR(ITU-R Radio Regulation)dl 4= 3543 8 H=}
Fasdad FASSEe Faes8HARR 5 2)E
t vt Fuaes Akl digk RRY A AR A ol
Hhedsto] o dn) g EE1(A3x T-)AA st o

=
ol
ol
20
"
30 uE

7)ol Ao B FE o, TAMNTHY FuhsgAA
FAE ForUgE FAREAR PR oA J1EFS A6
Shalzh shi Abgrel weh Aeld wero] Sl wp AlRY)%7) el

A3z #4H) “470 MHz %3 2450 MHz ©]3}

@)

_l

i
i\
2
o
H1

(Frequency Stability)
The degree to which variations of the frequency of an oscillator

deviate from the mean frequency over a specified period of time

o RR®| F 948877 4o
The maximum permissible departure by the centre frequency of
the frequency band occupied by an emission from the assigned

frequency or, by the characteristic frequency of an emission from
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the reference frequency. The frequency tolerance is expressed in

parts in 10° or in hertz

% 3 2 FF LU #E ITU 78 2 SARE

o ITU Ad5F=(RR : Radio Regulation) Appendix 2 : Table of
frequency tolerances

o ISO/IEC 18000-7 : 2} =9 A< mErs I

o W= : 7 ASA F=

o Ui, A7E L EvEtet SA(dF)
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u}—’r—ﬂ- 43392 MHzSl 7% + 20 x 10°&

A&t o £ 87 kHz 914 &5 25 5 AU

1
B0 . Owrmes:

100mséc
-+  —
Vi o G W S (O ooy [0~
23.2m sec
Ke =20 *log,, =12.69dB
100 m sec

19 O-7. Duty cycle 274 o (Savir}h)

3. Y 2 35X o)5(Power & Antenna Gain) : 5.6dBm(HFHE)

A A AER) AL ARE 2EA A" &4n
ue Aot gonz FEAAY L FEA|SS LM AR

56dBm<  ©=oll A ISO/IEC  JTClell Algkstg e ISO/IEC
18000-79 ®Fd AT} ol FCC 15.231(b)oll Al AH&E 5= = Hu)
A= HOOOOuV/m% kel fto® o] Ao mEW 5x3F AT
£ AF3 T 1A B9k FA ok k. a2 2R Savirbrl &8 T
718 FANA Adstdoyd Hd =S 550000V/m(HFgh) ol st =
FCC 15.240° t783taL drh.
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99 A$ol%= duty cyclee] 10% ©]sFel %] 10dBm< A& &
Zglon daAoT AFTE &
Oloiok gt e Afols dAAl S AHoY & R Ao 9
A AbEStESE FHIEA B R A o] Fol: o] g ke
A4 @E Ao® ofHBRE ISO/IEC 18000-7914 4 e o
56dBm(eirp.)o® AA3AT. o] k& 100msec 529 10msec
S5 AT A5 HY Egoln AHHoE NS E ST A4S

+ 11,000uV/m(-14.4dBm)o] s} o]ofjof 3t} ESE eirpv 54 ©

i
r>

2

=

o] P E = A9 T o5& BT EFetEE yFA o5 v
F AEE gaA Ak S o E B FFA o509 3dBY 4§ ¥
A Gz QJEEE d8E 26dBmoldt® fHAaA Ak dil =
eirp.© 26dBm(3 a4 4= A=)+3dB(FFX ©] 5)=5.6dBmeo]3s} ©]

oo} &},

4. A5F3+Z(occupied bandwidth) : 500 kHz(&© -> 1),
200 kHz(El 2 -> ¥d))

o
=
5
T

(18 M-8)& A7 2 27.7kbps Hlo]EH & FSKWH XA
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o]
%‘3
S
rlo

§

sgolth. FAHe BRAGLEE AgeA @kor] P
S CadEz 9o 39 488 A
T3 9 (200kHz) & =5 4= Qlv ISO 18000-7<14 FSK

oo X
off

o
-

2 H

ol

At =1,
AWEEBr)2 Carson?d WA <o3iA 2(Af+fy)o] =2 Af=50kHz,
fm=27.7k bit/symbolo| B2 H At ZL 1554kHzo|th. = FHuf H o]
HE $4lst7] fsia+ tf 2o 155.4kHzolH &5ttt

B> cor Lo Sow oz mare o

10 dBm sSwWT 280 ms unit dBm

D1 —3¢§ dBm \

-S D= [—5TC aB '[/ T
; g |
_7 ~ A s ﬂ\w\WMr 2l

ALl A Lk TN !
AT S N i) Lt e S e

a7 -8 AEwAls]® A4S RFID =2 o)< Z(RBW=3kHz)

1 BT=2( A f+fm)

X,
I

F
5 s R

; h{“ | | | HII s

1% 119 FSKWzol M Ha fod=
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a1l AFFIdsdFd g RR 9
The width of a frequency band such that, below the lower and

e

above the upper frequency limits, the mean powers emitted are each
equal to a specified percentage 1/2 of the total mean power of a
given emission. Unless otherwise specified in an ITU-R
Recommendation for the appropriate class of emission, the value of

1/2 should be taken as 0.5%.

 Z3 2 g Z U T4 FATE

o "= CFR 47 Part 15231(20 dB W19 %) : 7| 2F34 x 0.25% °]3}
(433.92MHzel A 1.085MHz ©]3})

o ISO/IEC 18000-7 : &t -> ®j2(500kHz), L -> 2/ (200kHz)

o && 1A

5. A& F TS 9] 2o wa)
% O-11. B8 8AL 7 &3k
F 1= 1 GHz OI 8t 1 GHz Ol &t
JI&EXI -36 dBm -30 dBm
Z0oHCHS = (RBW) 100 kHz 1 MHz

thut A A FaFg oo edF e 250 kHzell thalAl RBW = 3 kHz

BawAs Afgels wAsh s WAR TAHI, B A4
ol AT TR WA BaFAGUT oz o9l Ge
(R SPAp AT 2Frelo] 2 o (e ol A AR T}
o9

el gae s adibs B8] A TAE A5pe] o 2T Al W]
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o,
o
X,
ol
ol
X
1
2
i
=
1o
>
[>
uiit)
Bl

Aol ZA F9E22 [ITU RROA

= olol gk Ad V=S Ak i SMIS41 date] 54 9 A
W ol g ARES AElskal vk ofel whal ASpEjola2g e &
QAL AR o] AWAL Aito]l g FiEoR dubAow o F
g Ee] FAFIFEEE ZQFogEe] 25 8 npg FEo|
sldstH, RR §-5 39 1 Alg 7]+ 9 RR §5F 3 54 19 99
of AA7IEA g AaEs ekl Ak 53 gl gYe
EQiles 7|EYF 4 71718k 7 B2 Tl A -
=83 Algte]lm 2 RR 1A 9o SM.329 HaLFol| AFFElo]xdd e
Eoubabe] oigh dnkd 54 8 S, 2 b A o] AL
A 4 ol e 71ES Aese] AAls ot

N a3
3;5; - SN 300 | './_ - T T
P 220)
\ - A

500 (4] i
== il MH
S

a9 I-10. Al9l=r3 =oAL vl

8 ves ITU 3 Y9=Fo 24 RR & 39 f
3E 3ol wkgete] we FAAAEuRle] HEsta glow, S
SM.329¢] An¥S wEa Yrk(Faztz). o ¢ 3
A mEW -13 dBme 7lEe AELE F o, ofuiF o B4
RS B 71719ke] 3Hde WAEky] flell SML329 A arie| Category B
([ O-12] =) 7]F2e] wrd g ISO/EC 18000-79] 23] o] 221kA}

NEe ARFIHFUG 9 B 713 4 g9

—_

d
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# I-12. ITU-R SM.329-10(Table 3)
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| : | e
Ideal 21713 A | o ! | e K % ST
+ Propagation Delay (d) ; | ' ! % oo
a. 1 i 0 .
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X
1 A
WorstCase 0 7
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GPS

IPPS or Downlink TTG Uplink RTG
Ewven Sec. 3.1 0dms 1.728ms
(27 115.20s) B7.2us {15+ 115.2) 74 bus
Ideal 2|1A1= T Data Rx Data Tx Data
1 ! | | ]
a, ' : 1 1 |
bl S0 21A= B Tx Data Rx Data Tx Data
(Drift (@), Delayed) E:) ! b ; i !\‘ [:} E ‘
1 . 1 1 1
H 2] JIN= B I T 1 B, 1
Tx Data Rx Dhta Tx Data
+ Propagation Delay (b) :E:)‘ E : ! | = :f | : E>
e. | I | Y 1
bl S J1A= A Tx Data ' a Ax Data Tx Data
(Drift (e), Advanced) (::I” | z ! 2 | K:jl ‘
C.

Worst Case
Hl =2 Drift 2EH| A= P 22,

JNAI=Z2HH] )| &8 @xF¥HS (¢) = min.{[ TTG-Drift (a) - Propagation Delay (b)-Drift (e)],
[ RTG-Drift (a)-Drift (e)] }

a9 M-8 vl&7] 744 Ayl e I (Worst Case)

A= A vs7] dEexE A3l T8 8Aa
< TTG FelA 8185 = AW Bls7] ak= 7[A = 4359
AaA|Ab)el wel Frhd oz Fhasity, dba o=z A ux]A(b)
= 13 TTG 73 vl57] 3827t AaAdd d3Fs 2

2] k= RTG F7F H)% 7] s 8oxne don

271 A7t 9 A%, TTG T3 872usold AsAA A7
33usE Wl 54.2us ©]t}.

(2) 7122 ¥4 21l
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s
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oX,
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N7 Z2E GPS Ant.7FA 2] AElE 100m
BEH, AoE T/ S5 wWHEe] FHAE
7 @epg o= 3 GPS 741714 7l
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(e %m
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% II-6. Cable T 3 Aolo] W& Huxd

Cable "0m 100m Signal Delay Propagation Velocity
S07212BD 0.206bus | 0.413us 4,13ns/m 81% of c

1/2" 0.189bus | 0.379us 3.79ns/m 88% of c

/8" 0.191bus | 0.383us 3.83ns/m 87% ofc
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SNE) QA4 | thus | w5 | t1%s | 2us | Propagation Delay
MA10km | Mas | s | 2.2 11,208 33us@10Km

A7F 715 1 GPS AIZF ez 715 (Ipps(pulse per sec.)2-2 Even Sec.)

=4 7l 1A= HF =9 Port

m Signal Analyzer (WiBro Mbdulation Analyzer) : R3671, ADVANTEST
m Oscilloscope : TDS7404, Tektronix

m Spectrum Analyzer : Time gating function option

@ AN =
B GPS "% 1pps &2 even sec. Al7FS Trigger 7|5+ Al3&
B Trigger A3 E 7|F2o® 7| A= 2 FA= $4 A 54
B Signal Analyzer (R3671, ADVANTEST): #7%
Fof JEUl MH| 9] FFE A Wt AeE AT ¢ e
T = ZE FA7|2ZA4 Preambles 2

m
A AE ZAT R Aok FY oA

>~

X3

M
DY
S
=)

f
X
N

)
o

B Oscilloscope (TD7404, Tektronix)

o B Mul2e) 5 A0 wE s 24
T floy, GPS Al7bS Trigger 715 AE=2 ARgste] F4l
AzE A4 AL 5 vk 4 23k 54 VIEdel wE
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B Spectrum Analyzer

Fol Qe Az

iz 40 wek AEE &
gloy, GPS A 7+S Trigger 7|5+ Als®
Span Modedl| A $4 A5E =4S 4= A}t =4 2
4 71l wek oF £lus o= AR
WiBro RAS
GPS
R(eEc\?el\;e;ec. N Sl Oscilloscope
Frame Sync.) Analyzer TD7404

Q A

~

A 4

Ext 2. Trigger
TXEQP | Signal
Analyzer
R3§71
" M9 715 $4 7] 3 54 wet
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@ =4 A3
B Signal Analyzer (R 3671)
a GPS lpps &2 Even Sec. & External Trigger @A}l A2
s Modulation Analysis =2 A3
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A2d NA 5 FAZA 9 =3

1. AR Fo4 JE&AAAE g 210 HET A
7. NEFo4e FFAFo] 40dBmol Y H ¢
(1) AARFI59 £2x10-8o]Uld A
U, 7| 2F9 5o Fadgo] 40dBmH 7S A S
(1) AARFI59 £5x10-8o]Uld A

<F i3 EHA>

T4 FE&HAT FAH o 2= frequency tolerance(ITU, Bl = %),
X frequency error 59 /W o =z FASL Jom oo AlAHE
o] A FH FugolA AdAI A FSF HBH FRAFELS 7AW
of 3= Fu OJﬂ_‘w:_(frequency stability)e] W@ ¥+= FEFE
RRUITU-R Radio Regulation)dl A= T34 & &H=]o| sk Ho] 4
Fyrdgdd FAGFTHEE FoesEAAHRR F52)E AL 2
o FYyets Fa s E&H At diE RR P8 ”“‘ﬂ?f’“oﬂ
Hbedsle] Fddu) oA ER1(A3E Bl 4 st

ol

A

30

2 tAe thel IEEE 802.16d EFolAE +2ppm< AL ¢
ow, TTA FFA AN+ +0.02ppm= TS Joy, AFH HE
As 714 5e] GE(as olFA A §F 9 &

= 2
Al el whEl gFdh Aol Bedhs e ¢ dslen, VA=



¥ £0.02ppm, 40dBm 7|5t &3 7]A] =2 +0.05ppm= Al ¢t

ot
stk obels F3te Hgoddl mE Az 4s At JFS A

EYold AxE Ho|Fu gon, +0.05ppm e AAs e ol
ZHstell A oF 03dB mIRte] AT A8k RO RAM FE7be 7

B Frequency offset %3
m 7| A - Alolo] FubE @ xkE Q18 inter—carrier interference
A8 phase rotation A
B Frequency offset 3 &4 (Al EdolA)

a 0.02ppm (46Hz) vs 0.05ppm (115Hz)

F M-8 7| A= F3 s8dA 40 e dsdst

SINR Degradation Y g}

0.02ppm 0.05ppm
64-QAM 2/3 < 0.03 dB <0.1dB
64-QAM 5/6 <01 dB <0.3dB

B A=l =2
m 64QAM 2/3 HE+ 64QAM 5/6
m O-FUSC subchannel 4%
m Ped-A, 10km/h channel model

ok,
N

2. AR BLWAE e 2AL BES
7} | RF%5e] BEAY ] 40dBm °] 3
(1) ARFHF2RE 47 o4 Folx Foh4o] A4 100k
RARGEOR S4F FFAY U= NEFAFRGY
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4

o 7125 FFdF o] 29dBm W el A -
(1) ARFdFZHE £4.77M ] B Fol A 1Mk 3]
e Foz SA% FEAH| -14.5dBm °lsd A
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Mz o]/ Eolxl FaFoA 1M £ ZT oz SHI BT
A o] -29dBm ©]3td A
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A3 ol BT FAFA =

1. 2AEIe] Fog F&ARE Frld VAFTFIE VELR
+200Hz o]l A

<olF= Fy FHEHA>

ol.s=el Fubr s guA=E sr1E 1A
e, 774 7= IEEE 802.16d oA F wk&3k b4 9] 2% mntko
= qrAsta glen, o2 Fu AHY Fug Vleom ilshd of

200Hz 74 71Fo]l "v. A o] 4L 3GPP WCDMA ol &= 7f
%

)

B AEdeld =1
s Uplink PUSC subchannel T3
m 16-QAM, CTC 3/4
n O T 1
= 5 subchannels per 3 symbols, total 20 subchannels &3 %
m Ped-B channel model, mobile speed 10km/h
s Frequency offset estimator= 7]|A =04 FAlH ASE
1

FFT % 7 g2 452 7Esn, 2 o2 21359 pilot

s Frequency offset estimator 4+ 7 -5

m 3 offset®] subcarrier spacing® 1% (97.66Hz)%] 745 :
0.1 dB SINR <3}

_95_



m T3 offset®] subcarrier spacing®] 2% (195.3Hz)e] 4% :
0.2 dB SINR €3}

_u

B Handover < 3+
» HandoverA]oll= Target 71*]=r2¢] Preamble (BPSK) TS #H&3}
ng2 F kg 1849 2% Tk ok ke mA A et

B Multiuser 3794 Frequency offsete] G 4 4

=

m E} user signaloll 2]3%F ICI (inter—carrier interference)S 7 %
Hog BA

s Uplink PUSC subchannel +%

m Desired user signal< frequency offset §l<

m E} user signal desired user signaldl H]3f 49 (=2x2%)
frequency offset = (worst case)

m Desired user$} B} useroll Al @94 tileo] o3l S+ (worst case)

s UL PUSC subchannel TF-Z°4+= 4 tone @9 tile 70|22

E} userdl] aHE o]23F 4 719 tone ©] dominant 3+ 3L =

B SINR &4

m E} user signalel €]t average ICI power

]C]—lzjli:sincz k+f—faﬁﬁ”r
4 Af

=0 k=1

where &/ = subcarrier spacing

m Desired user signal®] average SINR

S 1
S]NR(dB) =10x logw[mJ =10x 10810{ IO—S'NR(dB)/lO +JCT ]

m SINR degradation
SINR degradation(dB) = SNR(dB)— SINR(dB)
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m SINR degradation i1s less than 0.13 dB at SNR=15 dB
- SNR#te] #1284 = SINR degradation®] 713
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13 MM-13. SNRel @& SINR degradation
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FolA 100k PANGEcE 48 BEAYAES} 8

ForEdge Ho HIFHEEE Bo [26+7x{(Af-4.77
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o =4 2E AE
(D) 71&€ A=" =9 &8 At
(b IEEE 802.16d ¢ =9 &+
olF= B VA= T glo] ofEjel o] 47HA] FHE A
SEEA
Class 1 : 17dBm PTx_max < 20dBm
Class 2 : 20dBm PTx_max < 23dBm
Class 3 @ 23dBm PTx_max < 30dBm
Class 4 : 30dBm < PTx_max

FeIgul A" o]Fa HHS 2WE & 4 class 49

g3ttt IEEE  802.16d 7|9l

s vheaw ANRA @ Sou 6 A9 A
9 olBTY AS, F9 o] mests 2HEY vpaa
FAS 27 ANSD Yonz 2 Zrd mE FAHQ 7
Mol g@e WA g At nee] Atk WA o) F
o Ho ¥ AE9S 2 std et = IEEE 802.16d 4
ol #ahe Aot

(1}) CDMA IS-98D
CDMA System®] 4%, A 9olyt w7tuitt tr& &9 14 &
AAEEAL oo, o} 39} o] 800MHz W<l 4% ERP
& 6.3Watt, PCS¢ 7Z$ EIRP 7152 % 2WE A3 ¢l

_— ==

7

. dwndow &4 FaART 2 UL Wew b Yol
29 F) Qe AlsHe] A4S oWatt 3 Ee 449
Aolehi wheke )

Band Class 0 (800 MHz Band)
Band Class 1 (1900 MHz Band)
Band Class 2 (TACS Band)
Band Class 3 (JTACS Band)
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Band Class
Band Class
Band Class
Band Class
Band Class
Band Class

4 (Korean PCS Band)
5 (450 MHz Band)

6 (2 GHz Band)

7 (700 MHz Band)

8 (1800 MHz Band)
9 (900 MHz Band)

¥ IM-9. Band Class® & 3Abd

Table 4.4.5.3-1. Effective Radiated Power at Maximum Output Power

Band Class Mobile Radiating Lower Limit Upper Limit
Station Measurement
Class
Class ERP 1 dBW (1.25 W) 8 dBW (6.3 W)
0, 3,and 9 Class II ERP -3 dBW (0.5 W) 4 dBW (2.5 W)
Class III ERP -7 dBW (0.2 W) 0 dBW (1.0 W)
Class I EIRP -2 dBW (0.63 W) 3 dBW (2.0 W)
Class II EIRP -7 dBW (0.2 W] 0 dBW (1.0 W]
1,4and 8 Class III EIRP -12 dBW (63 mW) -3 dBW (0.5 W)
Class IV EIRP -17 dBW (20 mW) -6 dBW (0.25 W)
Class V EIRP 22 dBW (6.3 mW) -9 dBW (0.13 W)
Class EIRP -2 dBW (0.63 W) 3 dBW (2.0 W)
6 Class II EIRP -7 dBW (0.2 W] 0 dBW (1.0 W)
{3:;;2:9 Class 111 EIRP -12 dBW (63 mW) -3 dBW (0.5 W)
Class IV EIRP -17 dBW (20 mW) -6 dBW (0.25 W)
Class V EIRP 22 dBW (6.3 mW) -9 dBW (0.13 W)
Class Iand II EIRP -10 dBW (0.1 W) -6 dBW (0.25 W)
6 Class III EIRP -12 dBW (63 mW) -6 dBW (0.25 W)
(in Japan] Class TV EIRP 17 dBW {20 mW) -6 dBW [0.25 W)
Class V EIRP 22 dBW (6.3 mW) -9 dBW (0.13 W)
Class II ERP 1 dBW (1.25 W) 8 dBW (6.3 W]
2 Class III ERP -3 dBW (0.5 W] 4 dBW (2.5 W)
Class IV ERP -7 dBW (0.2 W] 0 dBW (1.0 W]
Class ERP 3 dBW (2.0 W) 10 dBW (10 W)
5 Class II ERP -2 dBW (0.63 W) 5 dBW (3.2 W)
Class III ERP -7 dBW (0.2 W) 0 dBW (1.0 W)
Class IV ERP -12 dBW (63 mW) -5 dBW (320 mW)
7 Class ERP -3 dBW (0.5 W] 4 dBW (2.5 W)
Class II ERP -7 dBW (0.2 W] 0 dBW (1.0 W]

For Band Class 6 operation, the mobile station should use country code information in

the overhead messages to determine the correct maximum radiated power allowed.
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(t}) WCDMA TS 25.102
WCDMA 3GPP 7+49¢] 49 UE9 Maximum Output Powerg o}
o o] 4 dAR o] AL o =l W7l T4l AR
| T A 7 rAe] A Hd e d8s 2W olgtE
Aot vk wEbA Fof Bl A 2HE] olF=e FHf Tl A
g5 2Watt2 8%l ol = 74 A HA7E HA =T

3 [M-10. 3GPP TS 25.102 UE Power Class

1 +30 dBm +1dB /-3 dB

2 +24 dBm +1dB /-3 dB

3 +21 dBm +2dB /-2 dB

4 +10 dBm +4 dB / -4 dB
(2) ¥ ¥e g == F&AH

=
H3E4Q1 WLAN Alz=gle] Hol A= 7]F(EIRP)S ofefef o
] < 6dBi o|th. ofdl 1A Hi= nHpe}
ol 3% =9d WLANS| HuHd = (EIRP)2 4Weolw o]
=

de AT + 9k Aote 4L 1@ 9 W Az
Fo AHY Axge oluth ke 2HE WAL & YRS Hy
= |
=

Hol Alds A davk lom, 2Watt olatrh A&tk

indoaor
aw
IEEE 802.11 2y w aw
h IEEE 802.11.a | IEEE 802.11.a | | IEEE 802.11.2
|EEE 802.11.b (69,12, 18,24, | (6,9, 12, 18,24, | | (6.9, 12, 18, 24,
R 36, 48, 54 Mbps) | 36, 48, 54 Mbps)| |36, 48, 54 Mbps)
Mbps)
o
100mwW 200mwW gg
[
IEEE 802.11 HIPERLAN/A i 100mwW
(1, 2 Mbps) (19 Mbps)
IEEE 802.11.b indoar 200 mW HIIEGE%IFSK
1,2 55,11
Mbps) HIPERLAN/2
(6.9, 12, 18, 27, 36, 48, 54 Mbps)
" ARIB
T (6,9, 12, 18,
%-E £ 24127, 36, 48, 54
Mbps
S<3 ps)
GHz

24 2471 515 5.25 53 5.35] |5.725 5.825] [17.1
2.4835 2.497

% M-14. ¥ W8 oo &8 e8Ale
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gy,

RS

A6d A EHuA2T AA AL
1. 29 Eq] npxag A 7o

7h 2 EY mpAE A A 0A
WiBro 71& 7] A3+We] WiBro ~HEY nlaa A4S of g
o o] 5 wAo g Y= AA AAsAT. 1 dAANAM= ¢
A4 7HA] Aol gk o] 420 ACLR 24& A& dflom,
E HEoR 2 dANME 78 JteAd R AAE e 1T
ACLRE AESIAL, 3 dAd = o] 4% d 7ts
FAE A aHste] HFAA ACLR= dAstAth 4 @
Ao F4 ™ 43 dBmet @Er] Hol $41 99 23 dBm
|Fo2 A% ACLR 7| sl RF A
1#3Fe] Spectrum MaskE A s AL,
Classel W& Spectrum MaskES F7}=2 AH
S 9% A EAMCAME [F M-1119F Z2Parameter Setg 7]
o2 3199 om, Link Table2 20041 4¥ TTAC| #A|&¥ A= [
A 1ol 29hE [ M-12]9 [ [M-13]¢] Tables 4833
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WiBroSpectrumMask X A 59 A 34 @ oF

W 1GA:47EA B F-oll g o] A JACLRE A A=
s DL 5 dALHY A FAZE ACLR
» DL EFAFE A FAZE ACLR
s UL &=YAEA FAZE ACLR
s UL EFANG A FAZE ACLR
B2 A:FENSAHLEAL TS LHFACLRTE
W 32413294 &) 4 3 & Trade-off 3 3 5 ACLR
B 49 A: % %3 < PowerClassol t 3FSpectrumMask A A
s RF Amp % Filter 59 54& 1%
B 59 74:PowerClassol] W& SpectrumMask A A

¥ IM-11. WiBro Spectrum Mask 7Hd 41 ¢]3F Parameter Set

v} 2} 7] E & Fa
fc 2350 Mk WiBro T4 3
PL=40*(1-0.004*dh)*log10(d)
PL Model ITU-R Veh-A -18*1og10(dh)+21*log10(fc)+80
(049 3¢9 TTA A& 7]5)
d NA=H dte] Al (49]: km)
dh 20 m 7R =1 Eo]
Log-Normal S.hadowmg 103 dB (04 3% TTA A Z 71%)
Margin

Log-Normal Shadowing

Standard Deviation 8.0dB (044 3L TTA A F 71E)
-WCDMA®2] MCL 70 dB 7]
MCL 71.6 dB - fc Z}o] ol ] g} Free Space Loss
ZFe] 20%10g10(2.35/1.9)=1.6 dB ¥t
Antenna Gain 14 dBi 3-sector Antenna ‘
including cable loss (044 3¢9 TTA A& 71F)
Rise-Over-Thermal
(UL) ROT 3dB (049 3¢9 TTA Al & 7]5)
N 1024 FFT Size
864+1 (DC Subcarier)
Nused 865 AH&-El = A Sub-carrier 5
Signal BW 8.45 Mz 10 Mz * 865/1024
Thermal Noise within
Signal BW -104.7 dBm
71 A = Typical NF 5dB
@2 7] Typical NF 7 dB
71 A= 44 Power 43 dBm
@ Aol $4 Power 23 dBm
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3 M-12. #3518 DL Link Table 1041 39 TTA A& 7]+ 3 &4 [1D)

] CINR (dB)
ELESRC S _;Hilé_‘% Ped-A, Ped-A, Ped-B, Ped-B, Veh-A,
3km/h 10km/h 3km/h 10km/h B0 km/h
QPSK 1/12 | -3.95(-3.35) | -3.8(-3.65) -3.9 3.9 -3.9
QPSK 1/6 | ~1.65(-1.65) | ~1.4(-1.65) -1.5 -1.45 -1.45
QPSK 1/3 1.5(0.5) 2.1(0.6) 1.6 1.65 1.65
QPSK 1/2 4.3(2.5) 5.3(2.45) 4.25 4.3 4.4
QPSK 2/3 7.95(4.5) 9.4(4.6) 7.9 8 8.15
16QAM 1/2 9.3(7.35) | 10.15(7.56) 9.25 9.35 9.5
16QAM 2/3 | 13.1(10.2) | 14.6(10.4) 13.2 13.5 13.65
16QAM 3/4 | 15.8(11.5) |17.7(11.85) 16.7 16.5 15.7
BAQAM 2/3 | 18.45(15.05) | 19.7(15.6) 18.2 18.4 19.2
B4GAM | 5/6 | 24.8188) | 27.2(22) 24.4 2.7 |CTE
1) Z2Z0te| 452 Band Selection?] 22y
¥ IM-13. #3213k DL Link Table 2(04d 3¥€ TTA A= 71+ A A1 [1])
T CINR (dB)
U220 | u5g | PedA Ped-A, Ped-B, Ped-B, Veh-A,
3km/h 10km/h 3km/h 10km/h 60 km/h

QPSK 1/12 -b.7 -b.6 -5.bb -b.6 -b.46
QPSK 1/6 -3.5 -3.5 -3.0 -3.1 -3.23
QPSK 1/3 -0.4 -0.4 -0.15 - -0.35
QPSK 1/2 1.6 1.9 2.2 2.2 2.03
16QAM 1/3 3.9 4.1 415 4,25 4,25
16QAM 1/2 6.5 6.8 6.97 7.0 6.15
16QAM 2/3 9.7 9.9 10.15 10.16 10.8

g BAC] ALEE Fe gof

ACIR : Adjacent Channel Interference Ratio

ACLR : Adjacent Channel Leakage Ratio

ACS : Adjacent Channel Selectivity

CINR : Carrier Power to Noise and Interference Ratio,

Subcarrier® SINR Z & Al-&
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DL : Downlink

Loc © A cell 7IA=o2FH FA5= &d FA Az o9 1H4

Iagra @ 18 FA Ao =0 93 7HA4

(I+N)ira @ 15 FA©l 23k 2Hdo] Halix7] A<l 1 FA “gejell Aol I+N

(I+Ntotal = I+N)ira + Iazmra

MCL : Minimum Coupling Loss, 7|A =3 ©@&7] 7+e] <t Y
Gain X33t # A Propagation Loss

N © Thermal Noise & Noise FigureZ 213} Signal Bandwidth 2] Noise

Py 0 @27] E= VA= FA AH

ROT : Rise-Over-Thermal, Thermal Noise % Noise Figure ©]<] 2]
b sl &l Ny o vl3l] I+No] F7t=2 AFstA & ¢

S FAstaA} s FAolA o 4l Al e
Saxra @ A= o= AF FAoIAM 4 A1z A9
SINR : Signal Power to Noise and Interference Ratio,
Channel Bandwidth A A|el] thgh ¥+ SINR el AF&
UL : Uplink

2. ZF Case°l 3+ ACLR A& A

7}, Case’d ACLR A4 A3} Q9
7| A= FA AE 43 dBmeF @] FHd $4 A9 23 dBme
Vel 2 stAs W 47FA Casedl wHd ACLRY 4
ofefel [ M-14]o] LoFstd o, Cased A% &AL
ANAMFE wi7kA] 22 g e skt
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¥ IM-14. Case ¥ ACLR A+= A3 goF

Case sl= TE=2
ACLR I &2 Max Rx CINR (64-QAM 5/6) + 3 dB + Margin 7 dB
DL
E= 1)
o1 p1olAt ACLR Z} 37.5 dB
FaZH
ACLR A& Max Rx CINR (16-QAM 5/6) + 3 dB + Margin (7+2) dB
uL
ACLR Z} 28.5 dB
ACLR Z & Ut MCL Method
EFAFRL AL DL
FA2t ACLR Z2 54 dB
(91T FAZ AMB S N I
o e ACLR Z & Ut == 2% 325 Modified MCL Method
0z 39) uL
ACLR Z I} 36 dB

. DL &Y A A FAZE ACLR 4H=
Downlink®| A]+= Power Controle] #-&% A ¢

At oz AFH FA9 &Y Powers %

SHAl ¥ &= lagpats (29 TI-15)9F Zo] @79 ¢ A

A Al Ao vt FHE YEdt Y AR
A3 270 FA Azl o8 T3ke] FAZF A& 2= 7

2 Worst Case® A9 4 9]

‘

>

=
PN
T
¥}

o)
Oft
-1

1=

ol

—o
r\r

(L% M-16)2 AA Al=gle] ¢ HANA omgt 4o
H FAZHA ol o8 A 5ol
caseE YWEWHIL UATH(1H
A= Zb7kelel 1A g A= lagra >> +N)ipa 1 ZEI7F S 4

N

F ZA SFS E=A ol tHEk worst

m-16)e] 949 13 Zo] w77} 7]

2%, SINRo] 7F& =& MCS level¢! 64-QAM 5/6°] s &+
HE 7bE =2 CINRC 275 dB Bt} 84 =2 Agjol A DL

/9] Data Ratedl W37l glorm=z Ago GFS wXA] &&=
(19 M-16)e] 99 33 o] 7|7} 7| Ao 2 5g wf$- ™
of #1X%F AT Iagra << (I+N)ipa 1 AE}”
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Aol =4l SINRel o &S mAA =tk DLl Tagra
of o3 dsol AstEe AT 49 29 o] ddrvt 7|AF
o mREH o= Ao 7zl A5t Iagra® I3 64-QAM
5/6 7} wtEsA HA Febe (2Y M-16)9 99 29 e A%
of ghaf Ay g},

ol#igt t el d&Fe Aury] fdl offet #Zo] FHom A

2] 313

S S
SINR ,_,= —
o (e + Ny) (14 N)en (2 1)
SINR,,.., = S _ S
R 2-S¢1a - (T N)pea+ Lo
(Ioc+Nth)+m IFA 7 TRIEFA (=21 2)
— S . (I + N)ea
(F+N)jen (T +N)pa + Loigea (Z=4] 3)

— SINRlFA . (I + N)lFA

(1 + N)yea + Lorgen T2 4)
(I +N)jpa =1, + N, 21 5)
|y s (AB) = S, (0B) — ACLR(dB) + 3 dB (2=41 6)
S(dB) =S¢y 3¢ (dB) (2 7)

19 (72 DAAM BX Tagrad G2 I+N)paoll disk A4
Al A7l o3& YEES & F AT lagra®l A" WA &
At HA3Ee7] YalAE= Worst casel A= Taxpa 7F (I+N)ipa

ZHA FE3 Marging T A = ojof 3o},

f
o

el g Margin®] Aol o] Fdo & olH o] e
A5+ 10 dB &+ 7 dB Margine] €8 AF&¥t) 10 dB Margin
2 TagraZF I+N)pacl Hl3] 10 dB ZFolA] (I+N)w ©] 0.5 dB ©]

.
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st= F7lske o] 4%l Margine = de ARE-E T 7 dB Margin
< 10 dB Margin®] F3d°] t& 7tttFEAY v &o] H453sH
= Aol AFEEM, TagraZFHI+N)ipaol Hl&] 7 dB ZFolA
(I+N)wor ©1 1 dB ©]st= F7Fst= = o2 IEEE 802.16 d/e
SolA AR E AL 9

T4 AR FAZP ACLRES =2 5oz a7 9six e
=2 A SAE 2 WS 1714 Linear RF Amp7t 8751,
2 AAHS zH= High Power RE Ampe] #-8o] 71294
At B RauAoAE 7 dB Marging 7|52 2 otd|9 (5224 8)3}
#Zo] DL Y AF9# FAZF ACLR &7 %£31& 375 dB=2 HF
’}}%’5‘}9?\3‘34, o] A% (29 M-16)914 HE5 worst caseolA 1
o]ale] SINR #3l= 64-QAM 5/6 service®] A Ao g
AE o] A~ AA A<l Data Throughput At FAE F59
= 98 5+ A
DL Max CINR = 275 dB (64-QAM 5/6 7]<)
ACLR = Max CINR + 3 dB (425 FA)+ 7 dB Margin (1 dB SINRAS} 7|5)
=2(5dB+3dB=7dB=3/5dB (72 8)

¥ M-15. DL &Y AFEA FAZF ACLR 4= 23

ol

= L =

4

(1) AH E2A: Jré =2 MCS AR Jts
21 Abet (9) =0 DRAAEN 1 FA IIE (1 +N) o CHHIE 21 AN 21 8 24 Iy 0,00 ATHA 3]
(3 DL Power Control ©10] 43 dBm S

0 +N) 10 = Ny, + e

1FADIZE (0 Ny > Ny, = Thermal Noise(dB) + NFCdB)
>l = S FAHl @& Other Cell Interference
(1) lyges (dB) = 3 (dBY — ACLR(dB) + 3 dB (ZFZ FA)
lovara 2 AFE (2)°W “Fae | 1y, BEE |, (dB)- ACLR(AB) =Z0122 S AIE

(3) lagrs D1 3\" < N) . CHHIE 1+N S D120l 1 dB 0I5t (7 dB Margin, IEEE 802, 18e)

(1) Max Rx CINR @ 27.5 dB (84-QaM 5/6, TTA 20040 48 HE 213
(2) ACLR = Max Rx CINR + 3 dB (2% FA 2Hd) + Margin
=275dB +3dB + 7dB =37.5dB

B
]
[

x
]
[
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lormes = S(dB)-ACLR(dB)+3 dB
a9 M-15. DL ¢ A4 A FAZE 74 4

13

[e]

F s

= (dBm)

Case
ACLR-3|dB =

- Cell Edge 2IRI=1te] A2

-

a9 M-16. DL <9 Az FAZF 7H4 Worst Case A 9]

t}. DL E A9 A FAZF ACLR 4H&
oju s Ao DL EF AlAxF FAZF 7+ o] WAlsl=x

T
T

Ll

[€)

A A=) vz obae] 9%

ste] 4 (i ABE FASE 350 B wATS & F Aok

(
M-17)¢ worst case AE T3 et o] 18 %;}

2

7 ogre w= gy gl

AV

System Level Simulation ¥7 A

el (2" mM-18)% 2
o] @77} B AFAdAF 7)|A=Hhe] Al s} ok 73m o]ulel AS=

[¢]

=
Veh-A Propagation Modt]o] #-&
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modeling ™, 1 km cell #7421 df-ol= oF 05% ¢ HA S A
A dt= A S 2 modeling ¥t}

SINR, e, = . N o
v o) & "f‘ + o] A
(Toe + Ny) + 7A£3LFI3 1FA T Ta1AIFA (=21 9)
— SINRIFA . (I + N)lFA .
(F+N)jpa + Loigea (=2 10)
1y (0B) = S, (0B) — ACLR(dB) (=21 11)

Aol (5724 109X B Tagra®l DS +N)paol gk
Al Azl os] yvehdr ®A I+N)hipad 715 FHel
cello] A3 ¢+ single cell 7% tha]l g 3cbH (1+N)pa =
Np o= FAHo] W% %2 59 ACLRe] &79du. aAvh
AH celle] EASA SH Nu ol vl&l] AF celle] FHide] A
AA YERUA FHo] I+N)hpa ~= Lol ®Th mhebA, & B0
M (29 M-19)9F 2Zo] 2-tier 19 cell layouts 7]+ 2 3]
(19 M-21)¥} Zo] DLAA Y I, wX& Altstdon, HA L.
= 72 dBm= 7|22 Aokt

i

&

o

T AFAAF FAZE ACLRE &2 vluwd w g AGAF FAZE
ACLR® & AFgAE the] Filter7} Ab&o] 7HsotH, T3t
gzt 4] ¢ yoerng dHud =2 $£359 ACLR +3do] &

o] &}t

ol

B B dE 10 dB Marging 7122 ofglo (54 12)¢}
o] DL E} AF4#t FAZY ACLRS 54 dBE2 #HF 4t&3stsit). o]
22 ACLR 7152 MCL 99e A3t 05%] 7)o
A= Zhgdel 93 s AstE A #AA ZA ste o=
Throughput Simulation 52 2% 1 9IS Folstr] ofg¢

Fae A4 F gk

—1>Hﬂ£l£m¥
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ACLR = Ptx MCL (Min Ioc Margin)

- 3dBm 6B (R B 10dB) =54dB (54

12)

¥ IM-16. DL & A4 A FA7ZF &+ ACLR 2t= 23}
S VK=
() F8 DA AMER 1 FADIE (I +N), CHOIEN 218 FAN 215 208 1y gp, 2 &HE 27
a2 Abst {2) DL Power Control 20| 43 dBm £ 2

(3IMCL=T7168dB EHE

1 FAJIZE (1 +N),p,

(I +N) s = Ny, + e

> My, = Thermal Noise(dB) + NF(dB)
>, = S FAll 2§t Other Cell Interference = 2H& Dominant
2 AN ~= 1,

laaps NS ALE

(1) loygrs (dB) = P, (dB) — MCL(dB) — ACLR(dB)
(2) 913 FAQ| I, WEF2 | (dB)- ACLR(dB) £=Z0|22 T 4|
(3) lagps A2 21T lages Ol 218 I+N SAHEO| FAE =5

(0.5 dB S2121=. 10 dB Margin}

ACLR

rx
0
02
i

1) Methodology: MCL Method
21, A 2E 1 km cell ¥F2 2-tier Multi-cell System HlM 2l min |, = -72 dBm
{3) ACLR = P, — MCL - (min I, — Margin)

=43 dBm - 71.6 dB - (=72 dBm - 10 dB) ~= 54 dB

0

- \
A AFHAL

~ 1

19 M-17. DL & A} A FAZF 7244 Worst Case A 9]
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Fropagation Loss including Antenna Gain
1o e

S e e e i e e e e e P —

Propagation Loss (dB)

N I S S S A R
0

20 40 60 80 100 1200 140 1600 180 200
Distance {m)

19 MI-18. System Level Simulatorell 4] %]-8-%+= Propagation Model

43dBm-MCL(dB)

1 S

_________Illl II|I__ _\ (I+N)IFA. e Iuc:

loizps = 43(dBm)-MCL(dB)-ACLR(dB)

9 IM-19. DL & Abdak FAZE 4 9%
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4000 -

3000

2000

1000

-1000

-2000

-3000

-4000

-4000 -3000 -2000 -1000 O 1000 2000 3000 4000
()

a9 M-20. DL L. ModelingS 913 1283t 2-tier 19-cell layout

Other Cell Interference (R =1 km)

1000 -1000
¥ (m) 500 -1500 x (m)

9 M-21. 2-tier 19-cell layoutell 41 DL Ioc &3

2}, UL 5<¢ A= FAZF ACLR At=
ULo A= 2 w7l thslk 7] oA o] 441 CINRe|] Z+
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7)o a3k MCS (Modulation and Coding Scheme) 52
A& 4 AEE Power Controls & -&3tc} (28 M-22)9 |
ULelA 9] 5 ArdAt FAZE -4 DL 549 AF9AF FARE 744
I AR FElE Yeru A RE, B 7EX] 2ol A o] Qlvt. ULl A
= a2y 8 MCS7F 222 ULdA Y F4 dgo

1

N

m
o

= 7HE =2 MCS 9l 16-QAM 5/67F & dEdrlel &
2 o B o] A& AH FA WA= M= 7P =7

UE U= worst case® A oste] ACLR AF&9] 7|Fo &2 Akgkt},

S S
SINR . _,= =
o (Ioc+Nth) (I +N)1FA (TN 13)
S S
SINR,,
e T (I, )+ 2-5 (|+N)1FA+|°JZ,1FA e )
No ACLR 2] 14)
(I + N);z(dB) = N, (dB) + ROT (dB) (44 15)
J@FA(dB)zsﬂﬁFA(dB)—ACLR(dB)+3 dB Z=21 16)

B B A= UL worst casedlAl 1 dB A5 A3sl7F vElU=
7 dB Margine 7|22 st3ow, DL &Y AP FAZE H4 9
7d5-o wvla] ULelA+= Power Control ¢ 22 % FAZF UL
ROT® Afol7} @A 4 glovm= olF a#dte] 2 dB F7F vt
& Fo (72 173 2] HE ACLRES 285 dBE 4H& shath

UL Max CINR = 165 dB (16-QAM 56 7]<5) T2 17)
ACLR = Max CINR + 3 dB (%% FA)+ Margin
=165 dB + 3 dB + (7+2)= 285 dB (724 18)
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lozara = S(B)-ACLR(dB)+3dB+H X}

ad

9 mM-22. UL <L AP A FAZE 3H4) 49

¥ [-17. UL 549 A9 A FAZF &4+ ACLR 4= 23
at= &
G EH = 2HE =2 Mes Al DS
22 Ast (2) ZQ DAAE: 1FA IS (1 +N)yp, CHHIEE 21T FAH 215 21 Iy gra @ ATHA 30|
£3) FaZE UL Power Control @A FAZE UL ROT AHQ|
(I +N)1FA: Nih B Ioc
TFANE (1 +N)qpq > Ny, = Thermal Noise(dB) + NF(dB)

>, = =2 Fall 2 &t Other Cell Interference

laaps DAL

(1) Iy grs (dB) = S (dB) — ACLR(dB) + 3 dB (ZZ FA)
(2) lyaps BIZ 2IE (1 +N)ye, CHHIEE [+N S JEZF0| 1 dB 018t (7 dB Margin, IEEE 802, 16e)
€3 2t Margin @ UL Power Control 27 21E Fa2l |, FAZL UL ROT AfOIS 1

= +2 dB Margin It

ACLR Hl&H2rH

1) Max Rx CINR @ 16,5 dB (16-Q4aM 5/6 D1 &)
{Z) ACLR = Max Rx CINR + 3 dB (2FX FA 2HY) + Margin
=165 dB + 3+ (7+2) dB ~= 28,5 dB

n}, UL & AFd=2} FAZF ACLR AH&

AFAA s $E el GAAe] by B4 AeEe

= gy 7R3 g e 1este] ACLRO A&
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TRR02.16 [Z1 FA] 2]o| A A}8-3)

T Y= worst case AYE (¥ M-23)37 o] 2&3o] A&

Atk = cell M40] 27 1 kmel A= t2 27) AFdAe] 7)

)=o) cell edged YAF Q= A= U

A /\]‘JrFJQ_Q worst caseZ Ao&d}y. (1¥ m—zg)ﬂr o
]

T A T e
Mg Qo AR AP HAH ﬂtﬂ, B AFIA 714 % Cell W)

UL €} AL A FAZF 224 Worst Case B9 (298 M-23 &%)
B A A3 71A150] B AFEAE 7141509 Cell Edge?! 1 kmeoll H?ﬂ

B B AR 713w 25 A AFGA @] 4l os)] 1] EA
B 3 B AR 71X=2] 1 Sectort YA13F @iy E2] UL A #38F

ol# g Aol dal meldlor ¥ 4SS of#e} 2ol (54

oA (2] 16)0.52 Feltd

S S
SINRlFA:(|OC+Nm):(|+N)1FA 2] 13)
SINR, 4, = S =T S |
(I + Ny ) + ﬁ (1N hea t Lo (=4 1
(I + N),,(dB) = N, (dB) + ROT (dB) (2=2] 15)
| 4ea(dB) = S, (dB) — ACLR(dB) (222 16)

B oA A B A4 A obde] % wRv]st A
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0 $4 A=g€l 23 dBms A $AletE d9%E worst case
= 7 H

3 )b $4 A g &

=

B4 QA4AE 1HEHsY M 9SS 743 'Modified MCL 7HA
BANS »ne A & Bgon HZE ACLRE 'Modified MCL
7 BN Vo w2 AASAT

(1) MCL 1t4 &4
B AFAAE Z1A = ool AR @y A FA Al
23 dBm< 1A FAsE A5 worst case® 3Pl dhe
'MCL 7+ #24W'S [ M-19]3 o] WCDMA< WiBro9l
el 2 -gste] HAT

MCL Method 1tz A8 & 745 [ M-19]o14 ¢ o] &
7%+ ACLR©¢] WiBro9 7%+ 48 dB, WCDMA<®] 7%+ 50
dBE @@7|2 Fd 7hsg FAod Hl& wjg A =skA yERd
8ol & 4 Ak, WCDMASC A= ©i7] Power Amp
T8 Y T8 Akoem e [Far A 3] o] @Y
RF Amp?% ’'State of Art Technology’ 7|s+2o =2 3] AA
ACLR< 33 dB2 A -&3Fal it

tlo
o

whebA, B B A A% WiBro UL B AFgG A FAZF 744 &

Mol g Hal MCL 74 ®A¥e 4834 2, 385
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MCLIAHEM | HEZA A} Q o
B WCDMA 7 $- 9l MCLMethod 4 & & 3}
s MCL Method 2= #§ Al &%= ACLRe] 50 dB= 3}
LA YERE
n 927 Power Amp &8 59 TFdF AFoz Ad] A
ACLR- 33 dB
s 2 A2+ Power Control® 2] ©@Eo] Cell Edgeol %= o

Be Ay ksS4 4w ug Fe g F4

B MCLMethodol 12 ¢ 3 oF & A}
m 7 o]l B} 7[X = MCL 9&d W X g&o] &
n @] Cell Edgeoll tiat® @4 Max Power $218H40= b4
s A ZE Power Control® <13} wido] Cell Edgedl A% o

B8 A ks 4 A48 md a0 we g $A

B ULEMAGAFAZEZIA S E017] 1 FWCDMA | M 2 A A] ¢k
n 80~90 dB 2] ¥ MCL #H 7hs8ties 7]A= Antennas
ol A4

n AGAZE 71 A= Co-location

2) B8 B% 198 Modified MCL 7H4 529

A A8 & Propagation Path Loss9} UL Data Rate

of & ZAAYW, UL Data Ratex wWZ7]o] dgdy=

subchannel ¢ MCS F+F9 2-Ad4 TA == o]d ujsh
i

modeling©] "%

B B39l Modified MCL 7HA 4ol M = (27 M-23)
I e Ao @7 7F Power Controloll €3] 9 Data
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ofy

Rates #A8t= w9 dAgs $Astes o= 7HASAS
™ Log-normal Shadow FadingZ7}*] 1173} t}. Cell Edgedl €
2g gbv]e] UL #Hd Data Ratee] 128 kbpsel™, QPSK 1/3
o] ddHtti 7Hgste] ACLROl wE& 1H4 24 SE5S 1d
103 2ol Atstnt. Fu=, ddr7F B AR 7A=
MCL ¢ el 91t e ded g5 (74 13 2
o] xAHW, (¥ M-24)= &=E7|17F 8 A= 7]A= MCL
A eHo A HA9-7A F7tE 1 sFe] Simulationdt 2
Folt}, FHAd FHE 715 S Tagra < (WN)ipa% & o, (29 IO
—24)ol A4 X ACLR = 48 dB o]l A-fole HAe] ¢
SE0] 0%°]a2 ACLRe] ¢tshgol weh 4 24 g5 F71
sHA A= & AUk

WiBro ©@#7]olM = A== ge] B AFEARRE g
Filtere] A}&o] &7}s3t7] wito]l RF Ampe S&7b+ g
g A5 dddew 749 7tsd ACLR 4+ 36 dB ¥+ <
2o @27]e] ACLR §4+ 36 dB FellA 23t
—24)l A B b A g5 Nd a2
ool g Feo] w-
%

A 8kA] A H

2 B A o9 o] wiEv]e] dAAoR 7 Jhed
T 24 2 gE Z

36 dB= AF= 33t

ModifiedMCL 74 ¥4 2 3} @ oF
B EAG A7 AT MCL G G Ul ol $ X1 St 7] o] o] 7] 2 A SHEPs
wP 0 7 7L EF ARIAE 71A] =] MCL 99 W 91AE &

a0 MCLY $A3F ©v7]7F 73S A PowersE 5418 &5
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a N, Sector B A9 &33H UL user &
a7 WA g5 P=1-(1-PRxP,/3)*™ (%4 17)

B SimulationT HAIG DL 2 (THM-243 %)
m Cell Edge (1km 7]7) 9143 @279 UL #Hi Data Rates
128 kbps 7H4
s Nu = 4, QPSK 1/3, Target CINR = 0.1 dB 7}4
s Log-Normal Shadow Fading 3¢
m B} AFAAE 7155 MCL &)l @hd7] 918 45704 a8t
s ACLRY W& 4] 2 &5 Graph €+
s ACLR 36 dBollA 3t 24 &8 1% Fllagra > T Nipa 7155)

~~

A

B ACLR=36dBA I NHIFAHE
m (P A 71 Tag pa > (I+N)ipa
Lag ra ol 3 UL 521 (I+N) ©] 3 dB °|% S71¢&E 1%
n R EE 1 % 9|
B} ARG A 71 A= 2E A” 1 kmSl 27191 1007 Sector &
o 51 17} Sectorell A Ay

Cell Edge 1At @& 5 dF = F4 A8 71 Al U

b
2,
2,
Ix
2
ki
iy
_0|L
2
J
Q

&
5
@)
o
o
oy
)
N
5
2
[Py
ok
¥
¥2,
mlo
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-~ModifiedMCL & € 24 3}

3£ IM-18. UL EF AF4AF FAZF ACLR At= 23

ak= &
— (1) =2 DRAAE 1 FAIIE (1 +N)yp, CHHIEH O1F FANI O B 2HY Iy gp, O ACHE 32

(2yMCL=716dB

1 FADIE U +N)yp,

(I +N) 5 = N,, (dB) + ROT (dB)

> Ny = Thermal NoisetdB) + NF(dB)
> ROT(Rise-Over-Thermal): My, CHEIE (1 +N), o, 2 SOHF

loap, D AbE!

(1) lyaps = Po(dB) — PL' (dB) - ACLR(dB)
> P, i Cell Edge ®IAIEF S &8 &S
> PL: EH2DF ERAFYAF JIAIZ2DH] Ant Gain EEEHPL

() lgrs 12 INZ: g apa < 0 +N)yp  (+N ZJF2F0| 3 dB O 51

(1) Methodology: Modified MCL Method

ACLRUZEE | (0) 1, OI3t 1+N S01200| 3 dB 0I3H2l 28 99%: ACLR = 36 dB
¥ M-19. MCL 4 #49 s A88 2 27

WCDMA[1]|WiBro[2]| A&tAl [2]-[1] EH4
Pt 23.0 23.0] A 0.0 | dBm

MCL /0.0 /1.6 B 16 | dB

Signal BW 3.84 8.44 C MHz
Thermal Noise -108.2 | -104.7 D 3.5 | dBm

NF 5.0 5.0 E 0.0 | dB

Rise Over Thermal 6.0 3.0 F dB
LN e 972 -96.7 | GD+EtF | 0.5 | dBm

Largest Rx Signal -4/ .0 -48.6 H=AB | -1.6 | dBm
ACLR e = (HNJ1re) 00.2 481 =GH |21 | d&B
AX E= PeskeE AOLR 33.0 36.0 J 30 | B
MCL Method ChH| A0] 17.2 12.1 SR
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i Gamma Sector h

i \ A AFIEE
1

1 km

Beta Sector

! B

9 M-23. UL B AFG A FAZF 74 Worst Case A9

UL 2] =S p3

E T T I I
: P —e— Probl oz pa > (M) g )

. ) [ Probl lojzy g > 0+M),p g+ 3dE }
: 1 Prob{ loj gy pa > (+M)ypa+ BB }

ACLR (dE)

19 IM-24. ACLRel w& UL BF ARIAF FAZE 304 A & &

!

DS _

s
2

al

[1] 236 FolIEdl Ak ¢k 71w 7F 93 R Al=" ¥ 45
T4, 2004 3¢ 29

[2] 3GPP TR 25.942

[3] 3GPP TS 25.101
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o] &% Trade-offe] #A Uth. AP P1 dB =3 Power
B g Back-off =70 H]#8F4 9 Back-off’} 242 8o 9

AE 540l 9
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A3t Spectrum Mask 542 271 918 Back-offe] =7]= A
2®lo| A ALE-E = 21& 9] PAPR ZL7]e| vl gt wapA, sdgh
APAEE 71¥2o= & u, of 10 dB A=°] PAPRS %t WiBro
o] 497l 6 dB A%E¢ PAPRE %'+ CDMAS 3 dB HXE9
PAPRS Zk= W-CDMAo°| #Hla} <& © @2 Back-offE I8 =
S &4 7 U ol & WiBro @ d8 g&¢] W-CDMA
1 CDMAS® A¢xru ws Fifol glas onlgin o9k 32
o A A efo w28, Uplink Spectrum Mask TF24 &
system simulation &34 A4 #3 o] A FH Jhes o

o] A= &8 Alolo A Trade-off7} & L3}t
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¥ IM-20. @ FEAHS 183t ~9Eq] vpaa
S} offset Th2} Out of Band Emissien 72

InHz -28.5 dB

ACLR

135 MHz -3 dB

4,77 MHz -26 dBr

8.27 MHz -33 dBr

Spectrum Mask
13.23 MHz -37 dBr
17.79 MHz -39 dBr

3. Power Class

TLH = -1 O — o

B ol 7]F3kd] 37.5dB ACLRS ®FsfjoF st} sk dwt
on AT B4 FAVE el e de 2 9 2]
Azgol EASE Z1ze Age] e A% AMEY wha
FAS a7stn Ak old@ olfi weF Ay % FU
Ao 2fEY vhaag BE Geje) Axge] 48T 35, 5
s 29 A%, godwe gy v sy e 3
Smw e AfEy vaag 4§39 TE 259

Aol Yuz AriHel #Be goste] TFAYL BT B
9171 w-olt}

- et U

-

o]} o] Power ClassE 483+ Aldl+= 3GPP WCDMA 24
o = Yely ow Fo JAEY A== fle] A 9] Power Class

.
48 NEe okdst 2k

B Pout>40dBm
m Macro cell system

m 375dBr @ 4.7 ; 54 AP A FAZE
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s 60dBr @ 927 ; EFAFA R 1 FAZE
m ACLR = 375dB @ CINR 0.5dB €3} 7|+

Bl 29<Pout<40dBm
m Micro, pico cell system
m 345dBr @ 4.7 ; 5L AFHRF FATE
-29dBm/1Mz @ 9.27M ; EMAFAF 14 FAZ
30.73dBm/1ME (40dBm/8.46Miz) — 60dB = -29.27dBm/1MH
40dBm/8.46Mizel 41 -60dBr A 7<=
s ACLR = 345dB @ CINR 1dB €3} 7|+

B Pout<29dBm
s SOHO, in-building system & 2| low power RAS
-145dBm/1IMz @ 477k 5 &L AFd A FAZ
19.73dBm/1Miz(29dBm/8.46Mk) - 34.5dB = -14.77 dBm/1Mi
-29dBm/1Miz @ 9.27Mz ; E]r/\]'oqx} 15 FAZ
s 29 power 7]+=Oo 2 %
s 200mW ¢ =85 ¢ Fﬂ] o] ACLR¥ H] 523k Spectral
Mask 874

¥ IM-21. Power ClassE A &3 ~dEZ npx3

-375dBr @4.77MHz ; =2 At AL FALH
o]

Pout = 40dBm -60dBr @ 9.27MHz ; Ef AV AL 21 FAZF
345dBr @4.77MHz ; =2 AP AR FAZ
29dBm< Pout < 40dBm -29dBmAMHz @ 9.27MHz ; EFALZ A ©1 E FAZE
-145dBmAMHz @ 4.77MHz ; S2 A2 AR FAZH
Pout < 29dBm -29dBm/IMHz @ 9.27MHz ; ELAFZ A 218 FALH
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4. Spectral Mask &+ 114

AN B FAT AEY waz

E -2 /1A% 2 FA% A5EY vpaz

-375dBr @ 4.77MHz ; =2 At AF FALH

Pout = 40dBm -60dBr @ 9.27MHz ; EtAFZ A 21 & FAZH
-345dBr @ 4.77MHz ; =2 AL AL FAZH
29dBm= Pout < 40dBm -29dBm/1MHz @ 9.27MHz ; EtAFE AF 21 8 FAZE
-145dBmAMHz @ 4.77MHz ; =2 AFY AF FAZH
Pout < 29dBm -29dBm/1MHz @ 9.27MHz ; EfAFSH AF 21 F FAZE

(1) Pout > 40dBm

0dB

-34.54B

-28dBm/1MHz

477 9.27MHz 13.23 [MHz]

(2) 29< Pout < 40dBm

0dB

-34.5dB

-29dBm/1MHz

477 3.27MHz 13.23 [MHz]
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(3) Pout < 29dBm

19.73dBm/11MHz

2145 dBm/IMHE  $ereeerrererserrerseesssrsssseser

-28dEm/ 1N H.

29dBm/B 46NHz

Z

477

9. 27MHz 13.23 [MHz]

E M-23 NAF 9 FAF ~HEY vhaz

I} offset o2 Ot of Band Emission #3
IMHz -28.5 dB
ACLE
135 MHz -36 4B
4,77 MHz -26 dBr
9,27 MHz -33 dBr
apectrm Mask

13,23 MH:= -37 dBr
17,73 MHz -39 JdBr

(1) Pout < 23dBm

UL Spectrum Mask

20k

(B

ank

E0F

A0

0 dBr @ 4.23 MHz

-60
0

-26 dBr @ 4.77 MHz
-33 dBr @ 9.27 MHz

-37 dBr @ 13.23 MHz

-39 dBr @ 17.73 MHz |

1 L 1 1
2 4 G g

1
10

1 1 1 1
12 14 16 18 20

Freguency Offset from Center (MHz)
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(2) Pout > 23dBm

olF = Hu F¥-2 2Watt o]w, 23dBm Kt} E& Z=of i)
22 Z7hiol slgels dB wE ~MEY vaz 748 743
(o) Pout 27dBm ¢! 7-%-,

-30dBr@4.77Miz,-37dBr@9.27Mz, —41dBr@13.23Mz, —43dBr@17.73Miz )

A o
£ s =4 N@aﬂ AF WL AADY. FA xZF

(1) ITU-R SM1A1-1 : Unwanted emissions in the out—-of-band domain
(2) ITU-R SM329-10 : Unwanted emissions in the spurious domain

t}. WiBro AH] 9] Spectrum mask =4 7|+ A&
(WAAEd vprz 24 7%
(7}) A A8 dE(dBsd) @ & Fu o9 Ul Ho) Ha A9
Lo st 4 Fapo Ao Hat de Ao Al gk
(W} 71+ 92 (Reference Bandwidth) : 100kl

(2) =3 EQ ofdetol A AA et
(7h) &l e (RBW) 100kl
(1) Detection ‘ﬂo“ﬂ, RMS detection
(th) =394 999 Sweep time : Frame time x # of Screen

display point [<]) R3671 ¢ 74-%: bms x 1001 = 5sec.]
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g, ~2HEY wpAa F4 7)E
ITU-R SM1541-1 #AJo| A AHel&+= dB relative /g =, F i
QI Yl A"l Carrier A&°]| &0°]sl#| -2 Digital Modulation ¥

i
Azadel dwA g 71F dBsd B A&,

(1) dBsd A <]
g2 F94 9 (Necessary Bandwidth) Wel o A8 =
of et S FukFolAY MY Wxo A goxE Fod
A Azel A, Hd AE EE:E Ve o
(Reference Bandwidth)oll i3] H o 23S Rol:= Fu
o] Hyr MY o= ERATL

o
&

5 K

o

dBsd : decibels relative to the maximum value of power spectral
density (psd) within the necessary bandwidth Necessary
bandwidth A ¢]: For a given class of emission, the
width of the frequency band which is just sufficient to
ensure the transmission of information at the rate and
with the quality required under specified conditions.. The
maximum value of psd of a random signal is found by
determining the mean power in the reference bandwidth
when that reference bandwidth 1s positioned 1n frequency

such that the result is maximized.

Necessary bandwidth : For a given class of emission, the width
of the frequency band which is just sufficient to ensure
the transmission of information at the rate and with the

quality required under specified conditions.
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{0 dBzd reference a) maximum value of pad
0 dBasd reference b) averaze value of pad

-

Fafarance
bandwidih

Maan porovar

display

Maximum value of psd |

Average value of psd

Frequency

Frequency

a) Maemmim psd concept b} Average psd concept
1541-01

12 M-25. Reference ## A 2] @ dBsd

(2) 71 9 Z (Reference Bandwidth) & ¢
OoB(Out of Band) ¢ a3 2A 2 Hsly] 938 H&
ste, ditd o=z HAQg Fu4 9 Z(Necessary Bandwidth)©]

1% = Aozt F Al A|2~d"o = 100kzE 483t}

The bandwidth required for uniquely defining the OoB domain
emission limits. If not explicitly given with the OoB domain

emission limit, the reference bandwidth should be 1% of the

necessary bandwidth.

np, ~dHEQ opdulol A A vl
(1) Reference Bandwidth
- Bt el = (RBW): 100 Kz
(2) dBsd
(7}) Detector W] : RMS detection (Fth ClE|Ul A&+ WY

8
e JHHER FHEAgEEs ZAs7] 96

J{m

R
RMS detectorg A}-83%tt}))
(1) 71+ #@¥(Reference level) : 8 S 0

Bandwidth) HellAl S %= o Hvt 49 9% 7]
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(th 448 1 Be #3509 Ueld S48 A FF A
% o3 Out-band o}l =4 Fapsal A W

A 7ol A9l zko] kS Spectrum analyzer?]

)

B
Il
~N

(3) Sweep Time(F3< 9 4)
7h) 3 999 Sweep time : Frame time x # of Screen
display point [<]) R3671 ¢ 4% bms x 1001 = 5sec.]
(W) 35 99 9] Screen display point 3tubell sl 24 sht

ojde] FAl =zl Aol siFst= Al GGl HolHE

v A A3
(1) Spectrum analyzer 274
AlS 98l A3 Spectrum analyzeri= Advantest®] R3671 ¥}
Agilent®] E4445&5 A& om, ot A4 #}+= EF R3671Y
7443l E4445+= R36719 SAANE A2 HSs] A

O

o2 dg&n, F AZA e SA/AAE A Fds A
W= ®Bth R3671S 7|52 2 Spectrum analyzer® 23S A
ot o 2

Bl RBW : 100kl
B Detector : RMS
B Gate delay : Osec (DL burst A2 A1A5EH Time gate 1-7Fe] A12Feh
B Gate width : 3.1104ms (DL burst Zo]¢} 543}
B -3 999 Sweep Time : 5sec
s WiBro 21&¢] F7]: bms
s WiBro 2159 F7]: bms
m R3671 o] ok el FAlek= #kel 7l 1000 (24 gked)

n T3 99 Sweep time: 5ms x 1001 = Ssec
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=443}

=

(2) dBsd 7]+
RMS detection 42

3 M-24. RMS detection W] ©]-8-3F Spectrum mask =743}
(Pout = 42.8dBm)
F3}4= Offset H ¢
VBW 4.77Mz ~ Mz Mz ~ 13.23MHz 13.23MHz ©] %
(-35dBsd ©] 3}) (-40dBsd ©]3}) (-49dBsd ©]3})
1kl -40.99dBsd -46.40dBsd -55.39dBsd
30Kz -41.17dBsd -47.17dBsd -55.88dBsd
300Kkitz -41.17dBsd -47.20dBsd -55.80dBsd

Ero KOOI

260

| Return

et
Ext Ref

ALG |Remote | Panel Lock

o 1kik
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File System Config Modulation Cal Special #Application

I MEMLI

ATT 10 dB
dBm
WiBro KOOI

260

ALG |Remote | Panel Lock Ext Ref

)
Wikro KDDI

26.0

ALG |Remote | Panel Lock Ext Ref

(c) VBW : 300ki

9 M-26. dBsd @9 2] Spectrum mask =742 3}
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JH] 2~ 7] 74 Stage2 Q1E FH| o] =
7l 4 7ls8TExd/AHH ol 2~ (Stagel,2)

- F A G A8 2 Stagel &77]%F
3. A3 LBS &9 7|F A+

o Fns 9 EY
A4HLBS 9 Fo % FHS ARt
FAE 800~ 900MEE Al E5
1 Aoy F3 dg e A
ojF= 5~30W= Algsta uomn =oAL 7]E2 FCC Part
90.210 "PRIVATE LAND MOBILE RADIO SERVICES”¢]

Spectrum maskE 283t 3l

A

FCC Part 90.2109] =2 ot e} 2.

Emission Mask K - Wideband multilateration transmitters For
transmitters authorized under subpart M to provide forward or
reverse links 1n a multilateration system in the subbands
904-909.7oMz, 921.75-927.25Mz and 919.75-921.75Mz, and which
transmit an emission occupying more than 50kiz bandwidth: in
any 100kz band, the center frequency of which i1s removed from
the center of authorized sub-band(s) by more than 50 percent

of the authorized bandwidth, the power of emissions shall be
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attenuated below the transmitter output power, as specified by

the following equation, but in no case less than 31dB:

A=16+0.4(D-50)+10logB (attenuation greater than 66dB is not required)

A = attenuation(in decibels) below the maximum permitted output power level

D = displacement of the center frequency of the measurement bandwidth from the
center frequency of the authorized sub-band, expressed as a percentage of
the authorized bandwidth B

B = authorized bandwidth in megahertz

g dAA S =Y o8 Alagla Fdg U] LBSE AR

st gl AT A ok 2 FHe Avnd [E V-9 2k

E V-9, B F7be Ens 2 Y

ofy

Al 1A= F4

o5

OBW Power Tyl OBW Power

N
o
N

o]~z 964Miz | 4 ~ 4.5Mk 5W 471N S | 16k | H ) 150W

5SW

(# 30W) 920Miz TS | 16k | Hd) 150W

v = 904~910MY | 4 ~ 4.5M

?

4.5Miz 3W 920Mi TS | 16Kk | H T 150W

?

B4 908Miz | 4

4.5\ 5W 931Miz TS | 16Kk | HTH 150W

I
}

of=al gy 908

o 830tz TH 3Miz 5W 280ME ™S | 16k | FHt 150W
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n AL FAALI(FCO= A3 911s a=3 AMeY &
s s FASAY ¥ Y (Wireless Communication

d Public Safety Act of 1999)¢] E911 L7z #3+ 3
= At o AXAES £ B &8 I} HE
(Location Privacy Protection Act of 2001)¥} &7 A= a1 git}.

¥ IV-10. E911 91454 o+ Ase 2 A%

T ¥ EECEE S A=q A
67% ¥ &= 100m 50m
95% AF % 300m 150m
A FA}(EU, Europion Union)dl A% w=re] 794 7

ECS (Emergency Call Service, E112)E I3t 12 A A o] = 3y
]

glov), 7k A A5 Fgel ol AFol AP 1 ek

AA

Rl

¥ IV-11. ECS #1A+4 87 Ag= % A3 =

T & Urban Suburban | Rural | Highway

Call id 1
a erm;%g?\r;llago%enera 25~150m | 50~500m | 100~500m | 100~500m

Caller cannot provide
mformatlgn v 10~150m 10~500m | 10~500m | 10~500m
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3km77}7<]i Aotd Ho=w EC’JE}.

AAE | 78 & A= H 3
True Network o . o . 3 A3l ZAEFIT
Poaie [Work |- 67%: 47.1m, 95%: 112.2m NP A FANT
base | (A¢9)) 67% : 31m, 95%: 142m (2003.4.9)
Nexpilot | Network | 3750, ~ 100 ool A

- Cell ID: 150m ~ 30km
- Time Advance: 1km

ase
- TOA: 125m
5 Handset |- GPS: 2m ~ 100m #els
ERIE okl TRase |- E-OTD: 75m ~ 100m L AL»? ﬂglﬂ
Al e
- GPS 7]¥F: 10m ~ 50m =18 ]ux UF
KTF - AkA =4 1km ~ 2km, & LT
i (2003.1.28)
- A9 : 14m ~ 33m
o 21 - Ay : 100m ~ 800m

(&7} 0 ~ 6m)

(3) A Ay} 1LBS Al~" Asle

AAFH 9 A= R AR HSS fld dH7less M2

9l o] ~td o] TW(Telematics—Wireless)AFe} -3 A}el TturanAt

e n AR A0 MAZAEFAT} FEOR o
el "obu oA ofefshA] @Al A AEL AT
ANRBAL [E N-13]3 2ot

E IV-13. A1 @83

e | A | AR A7 Z74 Sample F%

- Open field
Ituran - Sub-urban 2924 2= . 2947
e T
Tlslr Ll Tw |2004726-28] Dense ‘Clgﬁ;gn [ 23 WE4E 1405
clavity Visionplant -In B/D + (AAZ H 50 sample)

under ground

% Aol AEe 91N E webslr] st SabelA D-GPS A& A
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[3 IV-13]3 Zo] FAsIo o
H A Z Open fieldol A= GPS¢ H]S=3%F 20m o)W el A7)
1

vttt GPS7E AlEstrl od9AY E7bsd =ARHAAY

A= F-olA 50m ool Gt 4 =3

al
Fe A Gel M= 0m7hA o] eakE ®olal it

3E IV-14. A3 LBS9| #14]

2 =

I 30m W73 50m W73 100m W73
Open field 100% 100% 100%
Sub-urban 55% 86% 97%
Dense urban 55% 86% 97 %
Urban canyon 30% 60% 99%
AR 48% 73% 91%
Total 41% 64% 85%
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s FHEEC 714718 150W olatz FAHe glov), nEe
FAOF @ A TAduete] FA A5AS st Baw

Okumura-Hata Model 2]

L(% A1)=69.55+26.16LOG(F)-13.82LOG(HB)-a(HR)+<44.9-6 55LOG(HB)>LOG(D)
Small ~ medium City : a(HR)=(1.1LOG(F)-0.7)HR-(1.56LOG(F)-0.8) [dB]
Large City : a(HR) = 8.29(LOG(1.54HR))2-1.1 [dB] @ F=<300

a(HR) = 3.2(LOG(11.75HR))2-4.97 [dB] @ F =300

(L : Path Loss [dB] , F : Z3}5:324[M] , HB : %414 30] 150[m],
D

HR : 414 #=9°] 1.5[m],
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-86dBme. & A A3sla, Okumura-Hata &2 22 A4S dtojm™ t}
& ®sh 2ot
¥ V-15. AxtA 3
T 50W 100W 150W v 11
71 A= ¥bA 8.09km 10.15km 11.58km  |AAFE I}
71 A= WA | 20595k | 323.75kit 421.82kr  [Pi X uFA?
2] A= 109k 7=+
71 A= 635 404 310 ATHA /(24 X 9737
H] & 205% 130% 150W 7]

Lk AMEAAA Ayt SA| "ol o3 HFHA|EHOASE T3
A3 9 A= dF A FGoA FHo] AW Aol HE A
SRl & ¢ oy HAAHoR= & AolE HolA g . =9
AlE ol dgtnE e} T¥-2 ofge}

- AIpAbaA 2ok o A EAE 260m

- = 9 50W, 100W, 150W 3¢-A

- g 0 -110dBm

- Aard : Japan-NTT
HEAT
XA YA
«F Tl : 324.800MHz
«E 3 :50W
24 : 22X & /0dB
ool 21 : 260m
XA :30m
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W =42

b= b e

= {a s

Z k- - 324, 800MHz
= 100W

H ATk /0dB
g1 : 260m

Al 2410 : 30m

W =43

HE S "M

By B
;

L
B Rl orx 2

: 324 800MHZz
: 1650w

: SAEF / 0dB
: 260m

: 30m
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A FGAe = 7HH
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ITU-R SM 329¢] 7telarg] AolA ITU 3|d=& o] 7l&s W
darstal glon sl M FAAdnarE R3] AFEojagy B
wkate] &]-gx]ol thale] "43+10Log(Py) & 70dBcs & =2
Aolwo] gtk o] A 2aH 100W= 7]+ o2 43+10log(Py)=63dBc
o] & 43+10Log(Py)7} A& 5 ojof 3}, &= H2102 Q3 (M4 S
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% PN-CodeZ ol &ato] A7k A2+e stu 2 3me] e helo)
235,

Lo

m&;

4833
2IxI==
- e = - 3.0MHz
- Rl (Y= 2.6MHz )

a9 V-7 AFLBS o5 2513

TDOA(Time Difference of Arrival) 7] o]&3sto] XE AAsHA

H A9 ARERrEe A A4 ow G nHs) Ao

LBS d&94e X154 A== 7]¥ LBS A= o]io] 875
W WCDMAGO A TDOA TdA o274 48m(AA= 100m)Q! A&
a3 108] o]Ae] o] 24 04m(A A20melW) HE=rt 2 H
olglgt g & &7 st e 2E A AAHS AAA

chip rateE 4H4 st}

- 1/512 chip res 48 (System limit)
- Chip 7] = 512chip X 0.4m/(3X108m/s) = 6.8 X 10-7s
— Chip rate = 1/ 6.8 X 10-7s =1.5Mcps
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PN-Code = 1,023chips M
ZF=J| =0.69ms (1,023chips X chip=2l)

\/ \/ v \/
. . — Chip rate : 1.5Mcps .
chie | chip — Chip =71 : 6.7 X 107s chip

(=1/1.5M)
Chip 1. 22 PN TimeOll Al Peak & &
2. £33 PN TimeOl M Peak time
|

v v

Chip & 3MHz Sample rate&
256012 Al2tEE F=&

o

System Limit

E (=3 =2X™eal)

1. A Al2F 20l =21 : 0.4m
(8X108) X (1/3M) / 256

2. ¥
— Good signalg 22 : 1m
— Poor signaled < : 10m

20m O|LHS| MEtE SHE 95l 1.5MEHAL WAL AR
- chipS 3MHz sample rate= 25672| peak x| A=

18 IV-8. Chip rated 71y

1.5M chip rate® 7% BPSK WZxA] "3 tidZ2 3Mk(Null to
null main lobe BW= 2 x code clock)o]™ thZS
ZAS AAS e A= [ V-16]3 Zo. Z2HE & 42 74

7o @t ARFar i HE 26MhE S A

F NV-16. AfrFosdis g e A= 445
A5 oo ©l ;LE%MH; 2 2.6 M 2.4 M 2.1 M
A 60m 60m 65m 80m
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Felyetill M s Faa s EAAE FAAR R HELA A sk
A3 NG FIH5F N AE Tppm(7x10° Yol = FASIT YT}
AF Aul 9] 77 ES AEA 7H916 A 8H1.76) 150Hz, ©]%5 3}
(800Miz) 300Hz ol= = A} F3} S 113 A] 600Hz(1.5~2ppm) 7}
Aty diole 2 d#e] A9 100kz Narrow-BPSKWZE ARS8}
B2 25ppmlE Akgtt, FukErE 37ME ¥ 74§ 25ppme A &5t
oo 942Hz9] S EAE Ee 7 U
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4, BEQPALE XNAFIYFZHE +1.5M; o] o)A F3<+
100k EshdZoz SAHI A 7[EFHSF FaAY
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ITU-R SM 329¢] 7}d€arg] AdA ITU 3 Y=L o] 7+ W=
Asta Qo Fo| e FAMNF7 HE3 AFgoady &
QALY 3] &2 thale] "43+10Log(Py) ®¥ 70dBcx € A 243k 3k
"o 2 Ao Q) I gatutAlel EAN AR tEES dojd

AYGAGRE FaWA s1Fe] AEEL, LBS WS 149 AL
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ool

5] N2
3GPP 3" Generation Partnership Project
A-GPS Assited-Global Positioning System
AOA Angle of Arrival

API Application Programmable Interface
ARS Automatic Response System
BPSK Binary Phase Shift Keying
Cccsp Control, Communication and Signal Processor
CDMA Code Division Multiple Access
cps chip per second
CTU Calibration Transmitter Unit
DOA Direction of Arrival
E-OTD Enhanced Observed Time Difference
FCC Federal Communications Commission
FSK Frequency Shift Keying
GIS Geographic Information System

GLONASS | GIObal NAvigation Satellite System
GMIO General & Multiple 1/O
GMLC Gateway Mobile Location Center
GPS Global Positioning System
HDD Hard Disk Drive
HLR Home Location Register

ID Identification

1P Internet Protocol

IT Information Technology

ITS Intelligent Transport System
LBS Location Based Service

LDT Location Detective Technology
MPC Mobile Position Center
MPRF Modular / Programmable RF Unit
NCC Network Control Center
OBW Occupied BandWidth

PN Pseudo Noise

POCSAG Post Office Code Special Advisory Group
ppm Parts per Million
RAM Random Access Memory
SMS Short Message System
SPCU Simultaneous Paging Control Unit
TDOA Time Difference of Arrival
TOA Time of Arrival

U-TDOA Uplink TDOA
UMR Universal Message Receiver
UMTS Universal Mobile Telecommunication System
WAP Wireless Application Protocol
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