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SUMMARY

Becasue value of radio spectrum resource depends on its utilization but
not depends on its possession of spectrum, high utilization efficiency
and determination of usages for specific bands is the essence of radio
spectrum resource development.

On utilization of the band 698 ~ 806 Mk, many countries in Asia
Pacific Telecomunity want to provide wider radio spectrum suitable for
broadband mobile service but not to pursuit harmonization with north
American region. Korea is also expected to make decision on how to
use 700 M band. Meanwhile use of the band 790 ~ 862 Mi for mobile
service is under discussion on needs for ITU coordination procedure
between countries and APT countries including Korea continue to insist
that current practice should be kept and there is no need to change
Radio Regulation.

By searching database and analyzing measurement result done by
CRMO, unused or low utilization services like pager was able to be
detected. Consultation which could be used in regulatory system to find
unused or low utilization services is suggested in this report.

Methodology to find available frequency channels for CR system which
are not used by TV broadcasting service is studied with RRA’s SMIS.
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case 1b with TV bandwidth 6 MHz

case 1a with TV bandwidth 6 MHz
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(b) ACLR / ACS Relaxation vs Internal Guard-band - Reverse duplex

(2A & 2B)

a9 24 RS =7] A4 w

HEH O E reverse duplex?l -5 6 Mz ©] conventional duplex?] 73

Gl

5 Mz o] Hathol

?:5_]_'

£ A9

external 4 M

o
T

2 Mz ©]’¢ conventional duplex?]l 73-% 2.5 M ©]

4% 1~

reverse duplex?]

=

)

Al

=
=

el O external 4 M

1

4 Miz o]’

ks

9]

A A sk AT

KN
=

Mz ©]7

el sl A



KT¢} ETRI ¥ =3 3t¢gol7} A Aoldt A7 ZAxE A|=3stth

KT} ETRI= R3d 9ol 8 M7k B8sttta 33 vtH S5 shdole
5 M A= FEsthe oAt YA =9 Ay ALEx7F 2 &
AlA 8 M BRotde] B3 & Asol FYstdor webx FDDS
TDDE &353t Adujx= F34 o]§ &0 vold & Qo T3t

5 A},

F JIN

NN rsﬂ

O

t}. GPS second harmonics 7H3 ©]<F
(1) CG =9] 27}
CGolA =98 714 23 AH F e GPS £4 s EAo|tt =

o AR AFSAE 787.71 M) 23 337} GPS 4l t19) 1575.42
Mizoll ZHHS dorm=2 olo) disll H4 27 dB o] A3 o] et
Z8oly IMT ©Eo] 78771 Mg AH&-3t= A5 °l& AAAZE AH3 w
Wol githe Zlolth ol FDD AWMAA BE B4 AUASH @

AA=0| reverse duplex?2 T conventional duplexg& A|A|sh= ZAAH A o]

2 ZH-gatat

YR F 7o A= GNSS(Global Navigation Satellite Systems)™ 1561.098
MHz - 1605375 MHzE At&3lE 5 Z7bulth GPS A|l2Hl e ©& g9
A|&]S ARG SEAIRE, @A ti o] mrkelA o] 8 Hal = W59 GPS
2®¥ o F2 157542 MHzY 4 F94E 7123 ~2 MHz9 F35 o
Z5 A8
AREAQl GPS FAl7]= GPS 2eE whs wf 22k 123 g9l 787.71
MHz (= 157542 MHz / 2)°lA FAlE < AS2RYH HHS wet. 19
2= 787798 MHz W93 of HJeg olssils Fid+E IdTste=
T7heS Fag g9 A GPS 2aF aixgbAde] awrh Hesit o
£ 59, olglA Y9 YAYE I ofF g 698 MHz - 806 MHzZ
GPs 2xt azxutido] I3t ol tAE Moy FF A
HAE ==317] i AWF= 7ls oleE A7 2 434t o714
FDD % TDD %4 Ayl & 1y 3std=d, v Zo] FDD AlyE L
Aqre W& Fa¢ e of| FHH 2 WIS AMESI=1d] weEkA 2
M Ao R tAl vt

_19,2_

_10_



GSP 24 harmonic band

oTY ShHz Mobde uplink 100 He Mabile IMHzPPOR
- — ot
: i%\?i 4\@'. 3 ﬁ
N T LV, i
£4 638 i 400 He = il ACM} : BDE

1% 2-5. Conventional duplex?] 73-%- 23} 3z 3}ol] 93t GPS < 3F

GSP 2 harmonic band

oTY  E~TMHz Mobile 1oMHE Mobile uplink 1~ZMHz pRDR
.-. 7 > T ‘H
g 633 T r % iy . ™ sog
45M He 45MH o oy

”
ﬂ-I—h :ln

(v o =

I 25, 19 2-60 vEld BRe} Zo] GPs FAld A= FEFS
g2 wrake] wel 2tk 2822 AWF AR olef A Y

oA o|" FDD wZd & Wdo] B HAHIAE AHsty] {3
A&t 1 AT, olglxd FE A9 H|XE Conventional
Wakel FDD Walo] =& A=, 1 ol FolA 37t Reverse
2~ FDD ¥4] sleA] GPS 23 31232 Q18 GPS 4241 7Hdo] dH

Modn e R
Q 4 i
1=

S

$ 4

_—

# U992 olgste 54 AxdeA A%E $2T A A Je
GPS Fal7ld] %9 AE7 2o s $AH GPS7F 88 WA ok
a7, 58 GPS 24 mEs o] HgYaz /AT AT W e}

7 3 A
el o]FE4l ®EEY ol GPS F°41

§ @ W2y] YolA GPSSH B4 BEZ M HA2FE ] T BE
54 S A Relste] AARE S M isolations] o] ek
seiets, viulAold, AFAE Bz S go] GPSE AT Qe
g Azdo] duslel e 2L AL AlE wurE 2

_11_



GPSE AH&ste= B @ Al&Hd] &2 vAA dd.

B Ao = AWFIA ol AY I35 g vixE =& =9 H GPS 2
2 12O A AL AR T, GPSY tdh e Bt

3k vk} Zo] F4A F34 157542 MHzE A}&—a—t— GPS+=
22} 1%y F314(787.71 MHz)S 7}At. (29

2 = Al <] %ﬁﬁiﬂ GPS
o2 As7}t fﬂﬂ :017‘ ) g

[ex]
=
2 e Zok

2 9
'S

—_
Q1
ol
o i
N
<
T
N
=2

787.71MHz 157542 MHz

a9 2-7. 2z a1zl 9%t

rO*'
0
wn
)
X
i
ox

2o Aga Bk

_‘am

Ef GPS AMZ
Equipment / System

a8 2.8 7HA WA S8 o ) GPS 7MY 2 9% GPS 7)7) 7HA

_12_



1l El GPS A&

ol

w3 g 9] AxE Wen §x guets oA
ol A 2wle) dee mAA .

¢

B) A &< AP Al=d M8 R HH AvEe

(7} LTE UE ¥ GPS Al2=dl d2}vg 7174

o7 M 7|&EHe A4S LTE UEZF GPS 417|182 w X+ 7hastA Ak
H st oA =ZH, HotY A9 MY S stel A GPS 23 1x3 g oS
ARG Bt @79 1HA ol 9% GPS Al s A St ek FFe ALk

g (&, A71A AxrE Wi A= AWFRO A olej Y 35 Fu4 &
NS Aoty sl AFACA =od 2daE &8st AT Aol
F gL AHgEHE o554 Al2¥e LTE Al2¥o2 7bgsta LTE UE
of thgt Al~d wer|E Y 7H8L o 3 2-3% 2T
3 2-3. LTE UE A28 =&u]E
= 2 | 1
= 5 MHz - LTE UE
_ _ « 3GPP TS36.101
O S &9 +23 dBm
Power Class 3
ACLR 30d8B  3GPP TS36.101
Spurious emission limit -30 dBm/MHz * 3GPP specification
QEA 0l JIH 22 Antenna
2nd—harmonic at PA output -50 dBc mismatch?l Ddg &AL O
=0t& = U3
Post—PA duplexer filter
40 dB o 2BHMOl JIH
attenuation
Antenna isolation 15 dB o UtAOl JtH

aga AFH GPS FA71E g3 o] A2y yEugHE Aot
=3
¥ 2-4. A3¥PAQA GPS A~¥ Izhr]H

nctolE &t

= 2MHz
&8 X==(Noise figure) 2dB
Effective GPS noise floor -109dBm

_13_



(
o 7)1 BAS i, 1Y 2-59 Zo] LTE UEZ} GPS 23 1%
Z

S 3
< Ageke B(FIs E9 )9k 29 2-63F o] GPS 23k 1x7 Y
of &S AR A= WIS GPS FARE Yoz Haiggoew s
St B(FHr 2 2) F AFol daA BAsIE d. dAe A5

LTE UE®] In-band power’} %] 7% LTE UE9] Out-of-band emission
power7} GPS $41¢] 7t o= #8314 Hot.

| Gps suzim maer 9w x5 On |

Mobie uplink 1-2MHz ppLR

\

g4 B8 AMHz 73 ' 4oMHe 7T A%
fza -

a9 29 2aF A2 HEH GPS T4 RS E S He oY

4) 7oA GPS F217]|2 FH] B4
(7hH Ad HlA] 1: o] FFAIN AN GPS F417] BRatde] gls A
A A v R 1949 @77 GPS FAI7IZ vX] =
A AR Bt 3GPPAlA Bl thgel WALTIE FollA Spurious
emission < 7]FC = LTE UEE GPS th9el 1575.74 MHzolA -30
dBm &Y 7}53tEE AoHEu (LE 2-12)¢F #olo] #e VTl =R e
LTE UE WolA GPS FAalgog As7F &8 S0z uwl, Antenna
isolation 15 dBWFS 1 shH LTE UES] 2374 o] 45 dBmo] Hu}. 9]
xe &84 GPS noise floor #£$l -109 dBm¥ vW|we o] 65 dB =&
o] Ht},
oje} & WHo 2 AHA LTE UEY & Alo7F GPS 47|12 &9 &
A7t A E VFoZ2 ALS & A, GPS 41712 E°{7F= LTE UE
A5 A7 B 2ol A & Utk
LTE UE 7% = (LTE UE FHd &4)
+ (PA E9° Wi 22} 1239 o=z 7H )
- (Post PA Duplex filter 7+3%) - (Antenna isolation)
= 23dBm + (-50dBc) - 40dB - 15dB = -82dBm

A

L

_14_



@, oJ7]A= LTE UE7} GPS dl9o] 2 MHzetal 714 &
=% 1 MHzWol] LTE UE9 resources HAE TIF3S (He 7
Yot} o] ke 3GPP oA AHOJFHLTE UE e WAl 71Fo s a9
LTE UE 7Hd = -45 dBmX. Y 37 dB w2 Fto|YEffective GPS noise floor
Hoh= oHd3] 27 dB & 4] 2lE2 GPS F443% Aslel 98-S 71X
A ok

u] 787.71 MHz
A5

(th 22 wiA 2 ol sFAHGANAN GPS 4171 Hatio] S 8%
g wiA] 291 GPS 23 29I 0 B HEIGPS FAl7IE K5 st 93]
Al o] B FAl tde 78771 MHz 7|F2E B9 1 MHzS 9IS 74
o s gttt ol F34 FW 144 LTE UE in band
power’} GPS F217|2 FFS v A= Aol olYZLTE UES Out-of-band
emission power 7} QG&S w|X A Hoh a2HEE Fug ST 194 ALE
H AoAM d3FE v x= LTE UE WA= ACLR #F 713 Aot
LTE UE 7t4% = (LTE UE At} Z8) - (LTE UES ACLR)
+ (PA =90 t& 23 1x3 go= 7=
- (Post PA Duplex filter Z+3|%) - (Antenna isolation)
= 23dBm - 30dB + (-50dBc) - 40dB - 15dB
= -112dBm
o AW, GPS 407] HEE S8l oF 1 MHz o HEUEe 99E 7
% LTE UE°A GPS F2I7|2 F+ Hd %L -112dBmCS. & Effective GPS
noise floor®t 3 dB © 22 Mo =2 GPS 41 deAst7t douA &
<o}

(th cl55A @Zelq 23 GPS £417] L3
uke} o] LTE UEE @2 GPS

a9 284 dEdt = A 7]
olUelr GPS 417 REL Y33 e A|A"Hox 9SS = 4t} o
745 Lo A AR AQE vlx] 194 FY WiEo] o= =ZE  Antenna

isolatione A|9)s}x LTE UEYA € A|xEloZo AZ £
&S Wit} 8T F LTE UE7} B Al2"oz 7Hde5e ey o] A
ArE T}

_15_



LTE UE 7% = (LTE UE FHu &4)
+ (PA &30 U3 23 1x3 ggez 7=
- (Post PA Duplex filter 7+ &) - (BE £4)
= 23dBm + (-50dBc) - 40dB - 30dB = -97dBm
{714, LTE UESA B A|&8 o] o)A A= HA 1m=E 7HE38kaL, A

re

F3EAE2 MRS FAS A2 A= 30 dB7F "k 9ol A A4rE LTE
UES] 7Hd &S .97 dBm ZEffective GPS noise floor Xt} 12 dB A% &
A FdFe PG 28y BERAIE HebE BE L AolBE F
A =RIZE AFofEo] AAY B A|&EIS] GPS F417]9 Wako] 54 WEke
2 AAE BS T AE T F A A = o|Eo LTE UEEHE 1H
FIFS =95 F ATk

5) &4 23 Q°f

AF7kA 27FA 2d wj x|l g 9 LTE UEW GPS F4Al712 1H4
& % LTE UEl <A A= GPs A7) WA B Al&dae] 4 99
S AAtste Btk dhellA Adgs 7 Ayl wE LTE UEZH-E
GPS 27|12 A 9F 2= 3 249 24

X 2-4. 2+ AV Qo] & LTE UEY] 93 GPS 417 7+ 93 qoF

% of

LTE UE 2t8 =3 J|&E GPS #=4D|0lA 2tEE
3GPP HE 2l AL JI&E
- 45dBm
(-30dBm/MHz)
GPS 25U (X) -82dBm
LTE UE &4 =3
GPS 23Ui< (0O) -112dBm
GPS EZ& Et AIAECZ 2HS -97dBm

(5) A&
AG7HA AF Y o] g wWotE GPSol v Xe dFgo] 71 2 A
Hol&= Reverse =42 FDD W] 9dk GPS 2z 1129 HH F
71(LTE UEB)olAl GPS $217]|Z29] &S 4 =4 TE
7} GPS 2z nzxuFa4E AFEE o), &3 Y LTE UE $4lo] GPS
2l

_16_



AEHE GPS FAVIZE e MY 93Fe Eete As ¢ F AdH
e ol2lgk A$-<=LTE UEZL HE9S GPS 23 1zx3tf o 5
= o Hoto @AM Hote w2 Y =0l =AHUS WY
Bed A Aol 2dEE B8 o 9u g B Q4 )
A 4 &JIFLTE UEZF GPS 4712 92 vA= & disl &
AR 40 Heasit dFE S0, Y 9Erie S=H(eF 80%)2
0dB ©]stZ FAstEE A & BE GPSE S 7 03, $ddT
Me F BB 4 isolationd A= F7F EE0] 7FAEHE BT ¥A
Asrd P FS H4ag 5 AT B3 GPS A EEo] 23E B ALH
o] ZH el o= umiAel Az Zo] GPS ¢ElUrt st WEFeE H
i 94+ A-F Antenna discrimination®] 1o F7} A7 @AY S
Bt Al=dlel 243t LTE UEZF SIX1E Se<s 1este 5A4 24 5
FIPEAR RS0l F7HE A M ddFe € U Ao

2t 2010 9¢ A9z} AWF3] 9]
3lo] = AW AH AL F IIANE AT BAS Fa/Rux F oW

FHE =58 A7 dreby B2 AguiA Wets 23S ATl o

Huxo| E&3 2gdujx] ke 27bA 2 698 ~ 806 M AA IS
conventional duplex FDD H} X]3}= ¥t} TDD ujj x| ¥to] o}

Conventional duplex FDD ®jX|®Qtol A TV W 2 AdFAld 2o
ol 22k 5 My, 3 M= gl M} F 45 Mk X 2 E5= AEstr] 9
A 8aF Fojel A =27t H center gap 11 ME +8&F o+ AX 7} Abet
AM 583 7 EA7F AVIHA = 3 10 2 & AS Felsth

_17_



’1 = % 7
Pyl
| | =
: ] b ] il |
oT 15 MF= - 15 WHE —_— i A
M A iz

Caonvenfional FOD Arrangement of 698-8068 AMHz band

W g e

a9 2-10. AWFE] 698 ~ 806 MHz ©}H] &5 o] &<t

TDD Aguixe F39 w2 Ragds I FAs A= gloy
TV %% R Xﬂ‘*%’tﬂr REge 247t 5 M, 3 M2 33 100 M @

TFE Olﬂif‘?} ol A FF AMEulA] Wt HuAME FAdstal ITU-R
WP5Del| 53t Aol §HdstA] 2914 conventional duplex ¥ TDD W
Ao A WERSA oM BTy o= dEe] of o TAHOOB(Out
of Band) Emission)E& U 7% dado] Aote odS AASke] 20114
3o A IMT ©re] B FeEALE AL AF372 stal ob2d &% 7h
e AlRoA & Hauxel Aasts FsrE2 skt

A28 790 ~ 862 Mz ©] 5 T4 FATA =Y AH

(1) 1, 3x Gl A 790 ~ 862 Mz 2] ol 5HF-2} 71& e} HdF-9o

A A TV ®Eo] o2 A" 7ez Aagd mep &
HAEH o] & a&Ao] A FAEH 71 TVHES dFold e Fa<
s HZ Fa71 5‘?‘?3-1— A olsdFo Eug = IA HAT
A A A3 F 48] 9 (WRC : World Radiocommunication Conference)
= 790 ~ 862 M rﬂ@‘oﬂﬁ TH, otze7t B obedE ¥t 149 7]
= 47 F7hete] olsdFE At st T HuarE wel 54

|

_18_



Z4 B o
ol 17 %9 ol

=
T

3]7], Aol w

2
oF gol A 7do] AelE Ao] mEo|T

2 T @7 WRC 3

=
=

—_
file)
jang

i
il
ol

]
=]

1

%
1

b2

F =717}
2} 7]

T

=
=

1243
(SG 6)°]

o
v

boict. 349 =

?
o A3t OAY WE F5 ol

olm A WA &7
[e)

Abg-=rl)
19 o}l X9l 3% ol A

°©

=

FAF 1219 ol X 7€ g, 14,

o] 2012'd WRC A7}A

°©

of
NEHFE AR

'I__'

] 9.21
I

v s} a2

FA7] o

Aeg 19 =7}

[¢)

S
=
o
=

b 57

°©
pal

WRCOA HE
T2 2 20073 ITU-R JTG(Joint Task Group) 5-63 4

7499 WE ol FHF B 7IEHFF Atold

[e)

NFYT A A AT

790 ~ 862 Mk th< e
WRC A 1172 )€

WRC

7] Mol olFdF7t 7]

R
on

ol GE069l 7}¢]

E
¢l 3x9o] zt7] WRC A 1179 =

ol
[

=)

Els

of o

™
+

o

& 7

A%

=
L

0

-

wK

Nd

=™
N

SG 6
SWG 2

o 28y =7}

JTG 5-6
SWG 1
a3 2-11. JIG 5-69 +4
Fed AR oy SG
o)k
=)
- 19 —

[

SG 5

Adhoc Plenary

JTG 5-6 54 SGol|l &



233 V=4, AR HEE st A5 Fojox AAFHOSZ adhoc
plenary, SWG1, SWG2E T3} AT

¥ 2-5. [TU-R JTG 5-69 SWG T4

SWG o F
SWG 1 - Jl&s €4 ¥ 2& ITU-R A= Mr. J. Lewis
SWG 2 - ZHEEWN 7 H+ Mr. R. Beutler
Ad Hoc Plenary — SIMIE SEAIZ = U= Yot Mr. A. Kholod

S
Aol a3 5S4 dHvHE :
SWG 2= SWG 17} A83% 74 4579 B35 el S4S 0|83t
A 243 Boo 3 d4E s8I Adhoc Plenary= 9|A1¢] 7}
F A =7 B AREA tEte] WRCOIA =9st= 7 AR
= °

oL

CPM H A (h< AAdste &S TdsA

o SUdT &5

JTG 5-6° g3t S8uete 71E€4 QA AR T = AEZ QA ALgkd 3
Hale S FHIIY 2 olf= olFHFT VIS dFE HIEdof §
= 97 dHE =St JTG 5-69014 oleFAlS 7|E& SHlE HFEA
Z ARE < FEUEE £33 3R o] oug AT AHRE AEE B5
I A7} olFFA Bz FES Aoz wolsod 4 9lV] wEela
Zled A7 AF A=l 3AY olFdFIt 7€ dFde =yE F4dE
= HFsHA Xt FE FAA7Ie 9833 E A vHAY] Wi
o] tt.

JHEE fYee 22 dF e 3AY 7= A WRC YA 1.17
I JTG 5-6 479 T84S < o] dFE & AHEstal e 3x 90|
Bolols ¥R UrE FF UsT AES AWF(APT Wireless Forum)<}
APG(APT Preparatory Group for WRC) 3]l A A& ZF=xs] Sttt 2010
3 39 o FEolA 9 A3 APG-12 39l 3xY ZUtELS 1, 3
A F7F AbolY AMHEAHEA= B a5k oA 1173 JTG 5-60] &
ATE FP7IZ Ho] Ja FokSs sl E darvt Jloerz g

_20_



Z7hES A&H Aolgte V€ AarH o Z3hs HAA Fe Ade
g &97t e FEdHS FHUE FEE =L o8 TG
5-6 A|52k 3] ool A& st

2010.3.22, =] FH] 3|ojo X At APG-12 A3z I JAAE HESIA
JTG 5-6 A5xF 3] A7} dud 74 =9, 7|24 A4 4F & g =71
o] 71 W&& =93ttt olv] APGY 349 FF 7|avt sEyEE
gHek 3A 9] o] FPFl AS WA Fojo Ik HES

ome $EdE APG 7|3 WET FEHA o
Aol 749004 3L AR A, BEAF 54

FHE FEF UES AL A, ARoR J&F ye
o dgRTA AR 8L £ W& AWFE A A &
o)k gk

2010.4.14, == 8] 3 oJoA] <ol ZAdwbeko] whe) wHE 379 7] alA
= HF Adsta 24s 748k JTG 5600 AlEstAt

2. 7Y - AT
7F ABARF 3o =7t 7 AR ZAZAE o
(1) F2WE

rot

9]

Hof B2 ol sAFE AHEsh7] Al =7 B AR AHA =S FAH L
2 =dstofol st=rtol] tiEk =29k CPM H x| (b)ell o] & ogA wk

&= Zholl tigk FEAn. A5AF 3ol M A7 e of Eek 2ol

g8d Ao

¥ 2-6. ITU-R JTG 5-69] =7} 7+ AAAZAAE 214 = Ax

Akl CPM L

o o at of AEur= IIIE L &

=T o

GE06 & 2k= Option I: 7|& Mul & FX|

Option II: 0| F0| g&o == & M
32 Kjgxoz =

e Al (22| 749 74 otoll E &

c e Option lll: o] &0| g&of F&= £& ZHYM
dekg ZAHE =H
(Z 2l 749 JW & otol| =&

A2 GEO6 H|&2t= Jl= Mut & X

_21_



Ak C CPM P =
%-I_l?_ tc|>l'°|_|' A gkdb= a‘jl'E =
A3 GE06 &= Cf 71 Aot #E FX|
H| g 2f= AtO| (WRCOIM &l 22| JTG 56 M)
RS =& A2l AA ZeE do 749 Do
BT of =gt

Bibis: Bioll T &l &2 HXE FIt
=

&= 2tz 531680l ZetEl MulE 921= £535
ahsll B2 Mua 921x= F &3t Al cf2 239
g axstol Mg
g3 |1 A =7ket 3l 7|E Mut #E fA
=7} AO| (WRCOIM Al A2l JTG 56 M)
1, 3X|d 2£ =7} Option I: 7|& Mu}t 73 |X|
Iy C Option I: Atgtdeol =85 E+
(WRCOIM Al 22| JTG 56 A H)
() AAAHEHE 97
obel A (F 3A) FrkE e on] 349 W =rh Atole] AR A
BI85ty F5YAS B2 vuf JoB=E JTIG 5-6 3]9dA gt U=

gl
—_

wolgel A & Atk et 349 Fksk 149 F7b Abole] AAEA
Ao golA 349 FHET 149 ks oAe A d3ch 34
= 7

O
el

oM A4 BelE F7t 3 AR 2P ETHE 2
oz Dl A3 A= v AL

[

[¢]

4
GE06 sl 3=} Hlejg=, 11743}
o]

A3} 3x ez FEetan ol F7tE Abele 24 Al #d F7hE
ARl oAbl met 2 & As F78= WRC A9t A9E WrEs
o R 3xe df Myt wExs S 1A 99 2HEA)
dasite ogds AFsA

FTFAAT} oledF AAERA A diste]l WRC-07e14 149 9] o]
FUFE IAFFE AR FFsle sHou ehelld AFd whep 2ol
B2 Alekol = AFoln 53] #Alotet o] FTFA S Abgste =7t
7h dell A A AT Sk Auard 921 wE FoAAE Elol
she Aol wWEAM 11X =7 W APREAAA =oe dedd =
AR w7keh olE RS AR S wUke RS of¥A W A



b Aelsl dad suel ek 33FAL AgstE Pl 7 )
ohjol e F &A FAEL oEARSl da AUF N5AS FI3
s AREAAN Y AL AAZE ool ol5F4 g FAE

-
EEL
o,
9

2 3
ol
i 2 o N

A% AAE, 2909 2 ol AASE Ay T Ty

- - T XN 1 — O ,%?‘E]_, }‘_»E—
4 T2 FEIFES AMEsle AT FodE D= AXFES(secking
agreement) %7 (coordination)d 2} AA=E f A= oHS WA A=
HAlol Fo] FAste WeHB1, Blbis)d AfFH =7HEc] FASE W<t

(B2)°] 77}

= FHRZ W AAet BIU|ES
AR o] F7HH ARHEAAATT 28 fivke 99 Wi
HTEAW(EBL), #HAloL, ol&, ol 52 GE06 Fef BAlel IMTE 1%
ShAl @%t7] wiZel WEAE HEE 9T MRS AP 42
T= At YAl 53] AHEEAW R A ok= ol # AREAA
S AR Aol dre WAL old & AEHoE HED
= 2ol @A ol et A= CPM Hux(hdll Al W¥eks 742
HAE AYFo2M oled WEAFT AACNN AHZGHA =l Hdd
=95 FE3A

. AsA B T e A AT
1) F249E
A5k 3ol Hu BAAME AzF QEZF AR AR =98} o=
CPM RILA(RE)el o @Al Rhg3h= o= 4
Aoz =HUrh 71€3 =Ao] ZojX A &A 7] Y5
=2 F4l d& A5 ol g FE FVIEG CPM EIA(Sh)o]
Fx A wolo] Mxe FHoez (o Ul JIG 56 <

_23_



(compendium) @2 ABo]) olFEAA =] JAE AP, 7%H Fa
=Y AMGL A - A =oolA EAlVF HAW olsFAozRE ¥
‘%ﬁ AT HE W o)FEFARREH WEPF BT i ex 472

FAWLE oledF o2 22+t GEO6 9 oF ¥.th
AW 24 B § WEEHDIF dasital FAs= WA 2R s, 59, °]5 T
A AR 2 VIS SR FEsite dvrE <

% o
o
22
k1
X

X
I
™
%)
2,
At}
Lu—
—
®)
¢
(@)
e
o
lo
i
o

&9 dRo J)|E GE069 xAEAe BE7FE 2 JIG 568 dF7F o
82 <l DVB-TH}Q fﬂ’z}.‘li 6‘}99\%01] —?Eé‘}.ﬂ
o

AC)
ol
—‘_l
X
ol
—‘_l
N
o 40
%
o
|
Hl
a
A

g TV %ﬁﬂ SDB-T7} JTG 5-601] A Z7})
=1 ‘:1'—}0}01: g E}L Ao FES < %L%iol ISDB-T 10 dB &7} REE
s s34 vt olEEAY F3

- O
A7} 9}% wj ISDB-T 7} B %%}%‘ T e oAE WIE =
steE dEo] AAsts W& JA| T3 77 fleEE CPM K alX
(eholy =z EHo FEH ol tdga F435ta JTG 5-6 dHoZ 9]

A% 71E vhdol lojA Ao}

olsTALENYH FedAYT HIE
= olF T A=Y FEFAAT AETe =HAR ] A g Sle
G H S A% Az Ag et 248A d=E Aoy oF
A 5A4S A=A JHAse so AV HEEHAY. old ddE, =
g, olsTAl AR T2 A olssA BEAS 7HEE AN 29E
AEstA oy ddH olFFaA 540l ol 39 o] Aol ofyzh=
olfrE AMEHA Fi I WELRE olFstA HU. Alotr} AlQtskaL

_24_



o

& E4Jo] CPM REiaA(

3 7

A 7]

=

=13

o o9

L=

o

e Jom=F JIG 5-6 A7 FE59 H/NZ CPM3F ITU-R SG5l| A4 &

2=

7). JTG 5-6 9

T
X

i

M
i

0

i

glyets IMTe o

o
-

T

3t WE& JIG 5-6 EIAZ o]

Bl %

<
belch @ $eibet Alckel ol

o PEPT 1

°©

=

=

O
]_

T

790-862 MHz T
FAY AL A

oV

|

A

q

]

A
=

o= NN
9=

3l CPM R X7} ZF=235ke= AFgR2 790-862 MHz Ul

=

=

Atk 2ga A5 37} JTG 5-69] wpxA|Er d|ojolmg FA wlEgls 9
e

i

°
pal

gl

(=7}

(2) BAA

B
wK

Rk

A

3]e] 717+ & CPM HilA 3% #HF

o
| .

SWG 1

X

1

AW 31
A =

(o1
=

HY 7=

A4t HAY TVEZS

<)

7 oz

9

N
X

o

=

q

%

J

A
vl

(e}

Q

Qi

SEEEEEERE

S

A
HE

&

| BN
=]

L
Rt

<]

AT

gajote] Fgoz o
©Z CPM HiA(ghdl

& Al
o 1

ITU-R EY H I A]d
%z

[e)

|

3

S

3|
st A& ISDB-T 54 52 TEMP/599]A] 2HA|

dJo] 7=
CPM XA 3&0]

601-

HFES AR A2 SAAA HAJo

o
ISDB-T

—_
o

_25_



Hi

2

. JIG 5-6 9

Nfo
il

Aol HR 8o AZF7HA JIG5-69 7|® 7& 712

AR T

JTG5-6 ¢

o

ot
oy

O

il

—_
file)

CPM XA 44 233 &

555 JIG 56 FAEEAZ A4

kS

T

T

SWG 1

il

o]z AHF ] oy 7|AHOZ

5o

B30 o
Hoh FHo 24 dB 4

9]

239

H

=

fei

b AIA

Z7

=
=

ul

H

& oF
A= o] JTG 5-6 2

.
o

AN

jN

4

=2 Iyt SG59F sG] &4 AGE A

S

o] 7t

71& JTG 5-6 SR IA HEF 8o|H FxA52 JTG 5-69 Lol A3

w

A3A ] =7}
— 26 —_

1

°
pul

X MHE APG-12 A3t 3] ool A ¢2rtete]

=
HO]— -

2 WRC-12 oA 117 o

(1) Faus

o CPMXIA 3/1.17/6.4[2A<2] 749 /WA M A A<t
2010 39 Hj=

j
a



At ol JIG5-6 &) A H 1149 Annexlo] F=H 29 7497 A ol o] ¢
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FEATGE o, FHEE ASHEAE o, FAREE FALEHE
2 £EFAE M A4S FEIAGT iAo FoFaa wHG FUIRE
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=
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AolEg AT AHRE T2 CPMO o)FdF 449 A72HAE As
& AR odHM 2o A R ol AXYE 7 Us R AP
"ok HAoE suetel] 2H& 278 B JIG 569 A7dde &9
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3% ITU-R WP5D &3
1. 270

2712 54 B Heoly FAlo]l 7bed IMT-2000 sEF3tel 23t
2000 59, %<9 IMT-2000 E3(ITU-R M.1457)7} €= %131, 2007 10
4, WiBro(Mobile-WiMAX) 7]&°] 6 A IMT-2000 7|2 AHHo=HN, 3
At o] FFAl EF TS Hd 7] o] 2T

Recommendation ITU-R M.1645

Systems beyond IMT-2000 . na
will encompass the W
capabilities of previous .
systems T
Mobility
“IMT-ADVANCED”=
\\ New capabilities of
High \\ \ systems beyond
Enhanced New Mobile
Access

IMT-2000,

Dashed line
\ indicates that

~ the exact data
i / rates
= X 1 associated
................ with systems

s New Nomadic /Local :8 (o o0y

\3 Area Wireless Access: ¥ 2000 are not

[ o e 2 9 1 W R et e et

—— determined

1 10 100 1000
Peak useful data rate (Mbit/s)

238 3-1. ITU-RY IMT-Advanced ¥tho]o] 13

O™ 3-1914 ¢ o], ITU(EA: ITU-R M.1645)+= IMT-2000 ©]$9] A2

gog 3 olF Al Hil 100MbpsE, FA A 1GbpsF 9 AFEHEEE A
e FA5A7ES IMT-Advanced&tar A 9 slar, WRC-2007914 F3}
TE 4 olF, 2008 6¥€°l HFTHOoE F 31 o], IMT-Advanced
e AT LTANES EE351Y, 2011 3¥ $8E =ZdE A4 ®F
3= FX3slal At} ITU-R WP5DelA = 2009d 10€(63F 3]2])o] 3GPP
21993} IEEE Qo =28 F /Mo FHI|ES s AMAE H5Esk
a1, A wet, 2010d 6€7HA] FE 7|z gk BUHE st
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3 3-1. IMT-Advanced 4 A% QA

ltem Requirement

} Micro— Urban High
Environment Indoor
cellular Macro Speed
Cell OL
Spectral (4%x2 3 2.6 2.2 1.1
Efficienc MIMO)
y UL
(bos/Hz/Ce| (54 225 1.8 1.4 0.7
Il) MIMO)

Peak Spectral

o DL(4x4 MIMO): 15, UL(2x4 MIMQO): 6.75
Efficiency (bps/Hz)

Scalable up to and including 40

(Multi—carrier is allowed)
27.5(same freq.)/40(within spectrum

band) /60(between spectrum band)

Bandwidth(MHz)

Handover Latency(ms)

Mobility 1.0 0.75 0.55 0.25
Support(bps/Hz) (3km/h) | (30km/h) [(120km/h)|(350km/h)
VolP Capacity
50 40 40 30
(Users/MHz/Cell)
o]l HuME I 2 9 EFS 5T &, ITURY F& B4 2L
53 7 SRV U A HUE S HFTHoE T aTs A%

2. =24 IMT-Advanced 37} &%

IMT-Advanced 71& #H7IE AT =W $H 2 & &5 TTA
PG707(IMT 7]1&%7} PG)S F3 = ot

2008 7€, TTAE= %% IMT-Advanced SR 7|&EE0°] tst H7le +Q8
AL 7Herste], PG707 A A S &HTh

TTA PG7072 2008 12¢¥ IMT-Advanced 71& QT7AMe B3HA Hr)
2 9934 2 ITU External ¥7l1&802 52 2393, 2009 2¢
ITU-R WP5D 4%} 3]o]= %3] LTE 7|4¥to] ti3F Link Level Simulation 2
H}= Aotsted  Z ZIH/)FECAA FER OAFTES SHTh T3
M.2135(IMT.EVAL)S] 2F/FE &3t ITU A= X2 iets =9 F o
RO W, Matlab =2 27/ g bug reportE 23t Winner+ =0l
AFshe T IMT 7% 7Ee 3dd &4 &5S 3t o

ITU-R €A wa}, 20108 29, TTA PG707S 3GPP¢} IEEE =9 &4

e

(—f
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71ol el 12k BrHER I E A ESHATH

3. 39 IMT-Advanced 37} &%
ITU-RQ 20083 12¥71A] A AMA EF37)F L R
FH F 14019 371 O5S Jeesdth

b
N

3l GAEE

- FFTd XT3 Y FEAAME TTA PG707, ¢& Hriag 2
B7h2E 7+ FY FFo] SIG-EVALDS 53] Ad=n It 20109 1Y
SIG-EVALS Bl @§3dL 7 =olA FR7IE 715 s 83 A&

AL
dold =1 Foll s Aelsto, ITUR YAl E & A8, B Br7t1HF
A AEE AFstATh
ITU-RE IMT-Advanced & H 7] 9] IMT-Advanced & FA}stol| A 3stslr}
Hrvslz] 98] 2008 12¥€71A Z+ =7 - A - GAEEZRE F 147
H7I 1828 55 %9}5} ITU-RS] L0l we}, 2010 2= ﬂi@l
TTA PG707% HI23le], & 10709 H7PI2EFEZHE 127199 1x}H(dH]) %
AR IS ﬁ*mokgu%, 2010 6¥ol HF BIHEHARINE HF
= oAt 1A FrbdAR AN He 2, F Y FERIIEES
STFAES REste AeE BAHNN, ¥ 7 Vs

IMT-Advanced 7|<=2 z&aE Aoz A=

Lo ﬂl\ﬂl

ta l‘U-l
41 4 a2 of

4. IMT-Advanced %3

ITU-RS HY FAs}
o W ARE 99
200811 110l 22
H7|2 3o

7} 7ol =24]1(M.2135)

, A&F o)y, A ZH IMT-Advanced 3 H 7%
7} 7hol=gkel EAQ ITU-R M.2135 H I1Aj4)
X3tk B dS =) M.21359 wtis] 7heRs] 2

gy K
@ e

=13
=

M.2135 X E IMT-Advanced 7]|& H71E 3 & "W . Hx 5&
gF3 i, Ro)Addy HdHE A - 21 2 BA AE Rl x AA

3] 7l& &l 3tk

1) SIG-EVAL : Special Interest Group—Evaluation

2) BOIOE(EG) : TTA PG707(8H, &= EG, ARIB EG(Z), cIAIOF EG, 2A0I1MA ZE EG, TCOE(Z), WCAI
(01), TR-45(01), olActd EG, ETSI, HLICH EG, OFESIEILE, WINNER+(S), ATIS EG(DI)

3) IX(OIBNEIIZUHEDN ME "IIOAE : ATIS(Ol, 224), CEG(3M), CheEG(E), REG(2), TCOE(2Q!),
TR-45(01), TTA PG707(8t, 224), WCAI(OI), WFEG(2t0IHA), WINNER+(S)

4) Guidelines for evaluation of radio interface technologies for IMT—-Advanced (2008.11)
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M.21359| 4] o] IMT-Advanced R 7|&E9 s H7IE sk Ad =
d2 F74 Aul(Indoor)et A2 (Ourdoor)Z FE=3l, o]= 27t Indoor
Hotspot(InH)Z}  Urban  Macro(UMa), Urban  Micro(UMi),  Rural
Macro(RMa) % Sub-urban Macro(SMa)@} #o| F 5719 Alygez F4
Aok AvEle s YA Y S8 UYEYA layouts AAsHA A

Indoor A2l = 18 329 o] HALAY F3tol] F JHe VA==
743t} Floord] Eol+ é6molal, F 16719 Wo=z A= o 2z w
L 15mx15m=Z FAAEH 3, 120m*x20m<] 71 hallS zt=t}. B3 Hall® 30m
o} 90me] Zhedlel F 7Hel A& HAASH "k

15m
15m{

30m
le———>e 90m o 20m

| J
Y
120m

19 3-2. Indoor AU E #3 WE XA layout

g % 3-37 Zo] Outdoor AUl 2+ 5713 (Hexagon layout) 3 E|
22X 1970 cell# cell T 3708 A2 FAE & 57709 AH=E 4
o InHE A|&$ 2= Outdoor AUl v A o 10% 9] AEAE 7HY
31, wrap around o] glow, Ay Qo] we} 7R = Ato]e] IhA o]
AEt AFEA Wi Rl= 4 Ay ol w2t w27k =, 7

AgAst AT Apold ADS YV $7

M Qb

—

o N &
N

1% 3-3. Outdoor AU & ¢3 U E LA layout
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Al e mel YEL A layouto
3-49} 2ol AA Al N HAHL F3

AEd, AQd 3o WAL 1
SR

o 1RE Aea 4o el

::‘—:

nY A GARAM F2 EAdPS Hd A1F &4 Adg e A9, 7
A= W oaEe] #F3, @ oy £x P Wk, QHElY ¢ Fo] Azt
©]+== SLS(System Level Simulation)®?} LLS(Link Level Simulation)S <3
Zag GHoltt 2eAdAM = Ay detrleE A do Hat v
H g o= Large scale 3}2}7|E 2} Small scale SetH|HE FF5 31, Large
scale F2}HHE]7F A ¥ Small scale ZHetu|E7F F A Al €T} Large
scale ¥&}vE G ta|l= $5417] Aglo] 2 path loss, LOS(Line
of Sight)®] K factor, Cross polarization factor®} DS(Delay Spread),
AS(Angular Spread) ¥ SF(Shadowing Factor)”} A3zl & F3zol uwe}
A9t Small scale He}H|EH = A3X] Large scale 3etr]E e &
e FEEXY Bier &5t FEREXERH AAA Hed, F=
Z B2 UF 2 AL A Fol siFgHET

1

Z Large scale(LS) I}2}7] B2} Small scale(SS) IFHetr|EE2 HHSIA A
AH = WgEolal, Lsek Ss detry of AE ¥ FHEHS AL
st o] FEuE S ARl Y8 2 H= dHvHES v B2 v
MEER PR 5 Al 949 o8 249E APuEHse 44 o5g
2483, 0% F2 segEe guy ol5H I A F5E AT
o 283 A GAZ £ HEHoE Y matrixE A AT}

User defined parameters Propagation parameter ChIR
generation generation
Network Large scale Multi-path
Layout parameters parameters Channel
— DS,AS K N e coefficient Ch\R[>
Scenario ,Bocsaf‘oMss h‘épR de\Zy, AoA, generation
selection -velocities 'i)Zm‘i”Z;“f AaD, efc.
-urban macro
-urban micro
ffffff

-outZin Antennas

-#elements
-orientations
-field patterns

a9 34 AY 9Rx S99 A4 B

_34_



5. 3GPP LTE-Advanced 7|&% EA]

IMT-Advanced X 7|& 9 3l 3GPP LTE-Advanced= 3| 3EiF
7F Ay Fol flom, 2010 ®ol Hojok VlEHel HE HFHS AP
F Atk 7R BALVEE 7]E9 LTES A A28 222 zH

g4 Aoz odHc. LTE-Advanced® T4317] #1381 MIMO, Relay,
Carrier Aggregation ¥ @2 Aojils 59 AMELE 7IEs°] BL3H. A
71 A& FFE tie ghEFsh A A R gk

3GPP LTE-Advanced= LTES} T UsHA Askala9} stk as s H
22 AEstar du. FF A= OFDMA ¥4 Zg3stal 3len, A
g A A= SC-FDMA(Single Carrier-Frequency  Division Multiple
Access) W2¢ W3 Itk SCFDMAES AM&3E o]4E OFDMASH
2o v wEa A vl w2 Hujdy o B HR(PAPR, Peak
to Average Power Ratio))E 545 Z7] W&ol A AWYAZL FEH=
Aol Aok mEpA FFLA =295 Multiplexing 94 SC-FDMA
o] A @ vkFy SAHS FASESE FHol 3l

stFE A= OFDMA Was AEsta glom, 74 ZH<dd =Z7]= 1ms
@919 107 B zEdo® 749 10ms= o glon, zZ+ AH Zg <
< 20y €2 FAsARL, 4 €7 05mseE o] Utk Subcarrier
AL 15kHzZ Ho] flew, b9 =dids A% Z2EIH Hx
(QPSK-Quadrature Phase Shift Keying, 16QAM-16 Quadrature Amplitude
Modulation, 64QAM)E )| &} 5} % T

SC-FDMA W2& A&ste AFE Ao A= PRACH(Physical Random
Access Channel)$} PUSCH(Physical Uplink Shared Channel)$} 22 =g
Ad 7 QPSK, 16QAM H 64QAMO] W WS Adsta it

3GPP LTE-Advanced A&Fe] $41 7]8 T2+ LTES #4112 AoE
ddEm, 28 3-5% o]¥d LTE Al&ade] 718 722 yehdt.

f = —> \N
8 > N poi i i 7
> 8 N-point Subcarrier M-point N Add Ll DAC

& oFT Mapping IDFT CP/PS IRF

_I_) Ll ) Channel
4

4~ 0=

P-to-8

(7]
<— Detect <— £
o

J < < T
< x Subcarrier < L
N-point M-point e Remove <« RF/

< oFr Demapping DFT cP DAC
<« <

S-to-P

19 3-5. 3GPP LTE-Advanced AlZ&¥l 9] +%
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LTE 3taFd=a9 tsHEWAS B OFDMA A|&H3 miz7hA=
CP(Cyclic prefix)E& AF&3tal ot CP F3He] Zol+= 7|8 CPY AHY, 47
< Zta g4 CPY Afoe 16.7us9 e ZHEE Ho| Utk CP
A8 dukAl ¢, 718 CPE AFEsHA =i, AWMAZE vf$- AA 2
o] ) 3

’Eé] .

HA3tel AL At B 15kkE AolHa
dedicated MBMS carrierol| A &% CPE Al&3l= A%l sHA3I 7.5kY]
Bukgyl 7Aool X YHETE OFDMA A4S 93 Fu Adadge
Resource Block(RB)olgt= 7]E @ fol o3t HolHt. sl RBE A
B BeE 1, =0m, TIF FOoBE NS FubEa 3o o) A
= A 2459 AFow Fdt 15k FRkEy A4S A A
9, NEEE CPY Aole] #Agle]l 1271E A ojF a1, st RB el 017}
+ OFDM A¥ v N2 & 713 CPY 45 770, 2183 &4 CPE AHE:
= A% 6707k Ao 75Kk FukEak 1A o] Feele viEE 240 E A
g3, 22, 3707 Bk RBE 05mse] €% @92 Homo] A7, 4
A 2AEE FHL2 AE 9o 1nsS ZAA = ¢ 49 RB T =E o]
FOJAH, o] 2AEHH V|E @9E AMEzg ol gt} LTE E4
=9 A% A 6RBHFE FHul 110RB7IA Y A|2~" dl9FS AH=H
71€5ol Qlth 6RBY A9 128-FFTE %3l OFDM #l&7t A4 =4,
110RBE] 7% 2048-FFTol| 23] OFDM 4157} v-Al # o),

LTE st a AETx2A SYATAE A2 A EAds 2
Ak dF AEES A AToERHY ASAES AEsHr] AT
A2 SASEF Ho i, dF AEELS B Adss FAE +
2 ToFAY 38 A3y T H-ARQ #A S AYste 98-S £33

LTES] 4 &H 2= SC-FDMAE Z&3ta Qi RS H Alo] AH AHd A
s A 4 dEEe A5E FESH7] sl CDM(Code Division Multiplex)
= = CAZAC(Constant Amplitude Zero Auto-Correlation) 2]
3Tt CAZAC Ald2s A B Fabg 2pdolA JA 3
Ase 54 HABZ, BRe] PAPRS %30l AWeAE 37}

(1

ol
X0, offf ol
fru
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5
2] SC-FDMA A'ol| tisj = oF 4.7usoln, 4 CP2 ZolE= 16.7us©)
o Ak CP A& Al & €52 7719 SC-FDMA ¥ E o] FojAH, &7
CP7} AEHE A% & £%& 6719 SCFDMA A¥z A s
Q%S 05mse] AIF o]z ol a1, F 7he &%°] 1mse ME=Z Y
T3k, 10709 M EZ# A (10ms)e] radio ZH LS T30

BEFEE =Y AEdLS A9 ASL2RHY AHAHRE AES= RE
(Resource Element)®] FFolx, AIFPa =8 Ad Ase FHAAZTo=E
FHo FAERE XA e Fevh FIFHA =2 AES PUSCH(Physical
Uplink Shared Channel), PUCCH(Physical Uplink Control Channel) %
PRACH(Physical Random Access Channel)©] )

ml

-'_l

6. IEEE 802.16m 7]&3% &4

o 71 = T o] IMT-Advanced 71&¢l IEEE 802.16m¢% Al %
of sl zt=Fs] A7)tk LTE-Advanced®] Carrier Aggregation®} -+A}SH
Multi Carrier, MIMO 59 %<& 7]|&E09| IEEE 802.16m¢% AT

=<l
S o] ¢t} [EEEE 20104 3}9+7)7bA] IEEE 802.16m<e X 71%
A5 NEE ExF AA xF3E A3 Fofl o

_37_



IEEE 802.16m<¢] 7]|&E A1 =Z#d FF+= 20mse] Z7|E Z+ Super =
g FxE zteth o]l 7]£9) IEEE 802.16e A]Z2EHlo] 5mse] Z#H ¢l =
71E zt= A whe] IMT-Advanced S FAFSHS WHEA]7]7] 98] 11459
HolH AES AL + e 722 ol 3

1% 3-62 IEEE 802.16m2] 7]E 20 ¢
20ms®] super Z#| Yol 5mse] #E Alo]=E 7t
= oo} IEEE 802.16m<] OFDMA I}2}w| B of A xu;q 5, 10, 20 MHz9]|
e 7z} 5msd ZH AL 1/8, 1/169 G#HS zte 8/l9 ME=ZggJo=
TAEH, 875 7MHzol A2l 5ms Z#E UL 1/8, 1/169] GHFE ZtE 6EE
7he] MBEZ#gdor FAFAT GEtol 1/42 A o7y FF9 U
AFo| MY MBI 7t 1HT 22 5o AEET

2
TZE UrEMJI Rqom, 7+

Superframe : 20ms

k |
[ | -
uil SsuUo ﬂ Su1 ﬂ Su2 m su3
Frame : Sms :
FO F1 F2 F3
" Subframe \\\
%| |e- N Im Superframe Header
SFO0 SF1 SF2 SF3 SF4 SF5 SF6 SF7
,' \ 9 Superframe (20ms) - 4 frames
! / OFDM*, 0 Frame(5ms) - 8 subframes
,’ Symbol @ Subframe -6, 7 or 5 symbols
o A
S S 5S S
01 345

¢ 3-6. IEEE 802.16m<] Z#d =

RS S }?ﬂﬂ 3 e FFHANA FH AFHH tEF 2
o] 4EF2 Yirolan,

- type-1 MBZHJL 6712 OFDMA AHEE T4

- type-2 MBZHYJL 7702 OFDMA AHEE T4

- type-3 A BEZ# A& 5719 OFDMA AH= T4

- type-4 M BZHJL 97§2] OFDMA AEE T4

o]  type  WirelessMAN-OFDMA (Wireless ~ Metropolitan ~ Area
Network-Orthogonal Frequency Division Multiple Access) Z#H Y-S A
371 Y& 8.75MHzth 9 2] UL(Uplink, A&FH )l AL&3th 71279
YA FE= AMS(Adaptive MIMO Switching)® H-FDD(Half-duplex
FDD)E X34 FDD(Frequency Division Duplexing), TDD(Time

Ll
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Division Duplexing)®d2 | A AL&-3tH, TDDW A A F 7FA| Y 2903 A
Aol A= stFH AN stFH A, FIFH AN LFFEar ASe= A
o] t}.

AMS®] H-FDD+= FDDW4l& X¥3sta le=d 289 +%&= TDDe %
23 Aol fAFstth 22y TDDS tE A2 stEFg et AFHdaE o
E FIg g AHEste] R AN tFP st AFHA 5 A

FR At stFPF A Abole] A9 WE ARtS o=

oy HWiEs sy e AS5HA MEZHJAM AF 7hssid,
FDD*®] long TTI(Transmission Time Interval)< 3}3F% A=
4719 qEZY Yolw, TDDY 4§ long TTI= 3tEFHIA(FEFH )Y 4§
ZY AN SFPA(GFEA)E A% e HEZH LY Folth

2= super Z#| 2 super Z# Y & T(SFH, Super Frame Header)E 7}
A3 9tk SFHE super =g A WA FPz Auzagel 973

H HRENXE AEdS £stal Stk

7. FE A%

A7 7FA IMT-Advanced(4G) R 7€ H7IE 913 gule H7F & ¢
TR7EEY Tled EAS BAHMEYT o] Hixes F FHI|E O
st BoAd AA S Ayes FESHA Fhoy, 7 HUOEEERYH AT

R

H 1z HrPERRIAME EUYE BEAS Ay, F O 7E
IMT-Advanced .9_?*}65% w3 HEES SRl
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< DTV A2F(12) AFALY 4FAY 2% 27>

RIZEA
- HESHRAT FEA AT 2 14,15, 16,17, 18,19, 20,21, 22,23, 24,25, 37, 38,39, 40, 41,42, 43, 44, 45, 45, 47, 48, 49, 50,51
- MEEHRKE BIEA THE ; 14, 15,16, 17, 18, 19, 20,21, 22, 23, 24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 45,46, 47, 48,49, 50,51
- MESHRAT RIZEA WSS 14,15 16,17, 18, 19,20,21, 22,23, 24, 25,37, 38, 39,40, 41, 42, 43, 44, 45 46,47, 48,49, 50,51
- HESHRAET FEA S5 2 14,15, 16,17, 18,19, 20,21, 22,23, 24,25, 37, 38, 39,40, 41,42, 43, 44, 45,46, 47, 48,49, 50,51
- MEEHRKET MEA THE 114, 15,16,17, 18, 19, 20,21, 22,23, 24, 25, 37, 38, 39,40, 41, 42, 43, 44, 45,46, 47, 48,49, 50,51
- HMEEHRNET FMEEA TR0IE 114, 15, 16,17, 18, 19,20, 21,22, 23, 24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,49, 50,51
- MEEHRET BEA S5UE 014,15 16,17, 18,19,20,21,22, 23, 24, 25,37, 38, 35, 40, 41, 42, 43, 44, 45, 46,47, 48, 49, 50,51
- MESHRFRT BZEA SHOIT 14,15, 16,17, 18,19,20, 21,22, 23,24, 25,37, 38, 39, 40, 41, 42, 43, 44, 45, 46,47, 48,49, 50,51
- MZEEHRNET FEA THUF 114, 15,16, 17,18, 19,20, 21,22, 23,24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,49, 50,51
- MEEHRET MEA THEE: 14,15 16,17, 18,19, 20,21, 22,23, 24, 25,37, 38, 39,40, 41, 42, 43, 44, 45,46, 47, 48,49, 50,51
- FMESHRET FMEA STHE 14,15, 16,17, 18,19, 20,21, 22,23, 24,25, 37, 38, 39, 40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50,51
= MIZEEHRRT RIZA HTOIE 2 14,15, 16,17, 18,19,20, 21,22, 23, 24, 25,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,48, 49, 50,51
— RMEEHDNE FEAM STUAT 114,15, 16,17, 18,19,20,21,22,23,24, 25,37, 38, 39, 40, 41,42, 43, 44, 45, 46,47, 48,49, 50,51
- HMESHRAT MTA HOEET 114,15, 16,17, 18, 19,20, 21,22, 23, 24, 25,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47,48, 49,50, 51
- MZEHRRT RIZAL 4GOI 2 14,15, 16,17, 18,19,20, 21,22, 23, 24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,47, 48, 49,50,51
- FIESHRAIT BISA MOEUE 214,15, 16,17, 18,19,20,21,22, 23, 24, 25,37, 38,39, 40, 41, 42, 43, 44, 45, 46,47, 48,49, 50,51
- HIESHRRT BIZEA OZHOIE @ 14,15, 16,17, 18,19,20, 21,22, 23, 24, 25, 37,38, 39, 40, 41, 42, 43, 44, 45, 46, 47,48, 49, 50,51
— MESHMNE FEA O2HUTE ¢ 14,15, 16,17, 18, 19,20, 21,22, 23,24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,47, 48, 49, 50,51
RMEEHRAIT RIZA oS . 14,15 16,17, 18 19, 20,21, 22,26, 27, 28, 29,30, 31,32, 33, 34, 35, 36, 40, 41, 45, 46
- MESHRFRT BZZEA AT 14,15 16,17, 18,19,20,21,22, 23,24, 25,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,48, 49, 50, 51
- FMESHRAT FEA BT 14,15, 16,17, 18,19, 20,21, 22,23, 24,25, 37, 38,39, 40, 41,42, 43, 44, 45, 45, 47, 48,49, 50,51
- MESHRNE FEA 2551 14,15, 16,17, 18, 19,20, 21, 22,23, 24, 25, 37, 38, 39, 40,41, 42, 43, 44, 45,46, 47, 48, 49,50, 51
- MEEHRET MZZA 22H4E 114,15, 16,17, 18,19,20,21,22, 23,24, 25,37, 38, 39, 40, 41, 42, 43, 44, 45, 46,47, 48,49, 50,51
- FMEEHRNT FZEA 2EUT 214,15, 16, 17,18, 19,20, 21,22, 23, 24,25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,48, 49, 50,51
- MEEHRKE MEAM UToIE 114,15, 16,17, 18,19, 20, 21,22, 23, 24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,48, 49, 50,51

RIZEAI
- FIEEHANT FIZA ATAS 14,15, 16,17, 18,19,20,21,22, 23, 24, 25,37, 38, 39, 40,41, 42, 43, 44, 45,46, 47, 48, 49,50,51
. RIZEEHRIRIT RIZA 278 : 14, 15, 16, 17,18, 19,20, 21, 22, 23, 24, 25, 37, 38, 39,40, 41,42, 43, 44, 45, 46,47, 48,49, 50,51
- FIZEHART REA 2550iS : 14, 15,16, 17,18, 19,20,21,22,23, 24,25, 37, 38, 39, 40, 41,42, 43, 44, 45, 46,47, 48, 49,50, 51
- RESHRAT MEA S2UT 114,15, 16,17, 18,19, 20, 21,22, 23, 24, 25, 37, 38, 39, 40,41, 42, 43, 44, 45, 46, 47, 48,49, 50,51
== RESHRET MEA QE5 04,15, 16,17, 18,19, 20,21, 22, 23, 24, 25, 37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48,49, 50,51
— HESHREAT MEA WEE 2 (4,15 16,17, 18,19, 20,21, 22,23, 24, 25, 37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51
= RIESHFRRET MEA ol ZolE 14,15, 16,17, 18,19, 20, 21, 22, 23, 24, 25, 37, 38, 39, 40,41, 42, 43, 44, 43, 46, 47, 48, 49, 50,51
— MZEEHRIKIE MZEA ol TQUS 114, 15,16, 17,18, 19,20, 21,22, 23, 24, 25,37, 38, 39, 40, 41, 42, 43, 44, 45,46, 47,48, 49,50,51
RIESHRKE MISA ZFS 114,15, 16, 17,18, 19,20,21, 22,23, 24,25, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,51
- RIZEHRIEIT RIZZAI 27 2 14,15, 16,17, 18, 19,20, 21,22, 23, 24,25, 37, 38, 39,40, 41, 42,43, 44, 45,46, 47, 48,49, 50,51
S Al BETEEH . (4,15, 16, 17, 18, 19,20, 21,232, 26, 27, 78, 29, 30, 31, 32, 33, 34, 35,36, 40,41, 45,45
RiIZEAl BIZLS ¢ 14, 15, 16, 17, 18; 19, 20,21, 22,26, 27,28, 29, 30, 31,32, 33, 34, 35, 36, 40, 41, 45, 46
- FIZEHARIT RIZA BHES : 14, 15,16, 17,18, 19,20, 21, 22,23, 24,25, 37, 38, 39, 40, 41,42, 43, 44, 45 46, 47,48, 49, 50,51
- RESHAAT MEAM HE01T 114,15, 16, 17,18,19,20, 21,22, 23, 24,25, 37, 38,39, 40,41, 42, 43, 44, 45, 46, 47,48, 49, 50,51
— RESHRET MEA HEGUE 114,15, 16,17, 18, 19,20, 21, 22, 23, 24, 25, 37, 38, 39, 40, 41, 42, 43, 44, 43, 46, 47, 48, 49, 50,51
- FIEEHANT MM 2T 2 14,15, 16, 17,18, 19,20, 21,22, 23, 24, 25, 37, 38,39, 40,41, 42, 43, 44, 45,46, 47,48, 49,50, 51

- REFEEH
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M IEA

FMESHARE MFHEM TYEE: 20,21,22.23,24,25,26,27.26.29.30.31.32.33,34,.35.36.37.38.39. 40, 41 42,43, 44,4546, 47 48.49.50.51

REEHRRE AFHEN S E-14.15.16,17,18,19.20,.21,22.23.24.25.26.27.28.29.30.31,.32.33,34.35.36,37.38.39.40. 41 .42. 43, 44, 45,46,.47.48.49.50.51
HMESHRRE AHEA WS
AMEREEARE HHEM HER:
MESHRIME MFHEIMNEEE:
MERHANE AHEM FEE:
MEEHRRE A EL HEE
RESEHANE SHEAEE2E
REEEARE HH I Mo
RMEEERNE AHEIA SRR
MESHRARE SHEA RE:
REEEARE AHEM HFHE:
REEEHANE SHEA HRE
MEEERRE HHEAM M2 E:
HERERIRE MHER GRS
MERHARNE AHEM QBT
REEEANE HHEL QIEE
FEEEHARE AFHEA EHE:
MEEERRE AHEMATE:
RMEEERNE AHEIMNEFEE:
HESHANE HHEIMERE:
RESHRRE A EL D
FEEEHARE A EA S0
AMEEEARE HHEA BRE:
RMESHRNEMAIN SR E-
MERHARNE FHEM REE:
MESHARME A EM 2R

20.21,22,23,24.25,26,27,28.29,30,31,32,33. 34.35,36,37, 38,39, 40,41 42,43, 44 45, 46,47, 48,49, 50,51
20.21.22.23,24.25,26,27.28,29.30.31,32,33.34.35.36.37. 38,39, 40, 41,42, 43 44. 45, 46,47 48,49, 50,51
20,21,22,13,74.25,26,17,28,29,30.31,32.33.34.35,36.37. 38.39. 40,41 42, 43. 44. 45, 46, 47.48.49.50.51
20,21,22,23,24,25.26,27,28.29,30,31,32.33,34. 35,3637, 38,39, 40,41, 42, 43, 44. 45,46, 47.48,49, 50,51
20,21.22,13,24,25,26,17,28.29,30.31,32.33.34,35.36.37. 38,39, 40, 41 42, 43, 44. 45,46, 47 48,49, 50,51
20.21,22,13,24.25,26,27,28.29,30,31,32,33,34.35,36,37,. 38,39, 40,41 42,43, 44 45, 46,47, 48,49, 50,51
20.21.22.23.24.25.26.27.28.29.30,31.32,33.34.35.36.37.38,39. 40. 41, 42. 43, 44. 45,46, 47, 48,49,50.51
20,21,22,13,74.25,26,17,28,29,30.31,32.33,34.35,36.37. 38.39. 40,41 42, 43. 44. 45, 46, 47.48.49.50.51
20,21,22,23,24,25.26,27,28.29,30,31,32.33,34. 35,3637, 38,39, 40,41, 42,43, 44, 45,46, 47.48,49, 50,51
20,21,22,13,24,25,26,17,28.29.30.31,32.33.34,35.36.37. 38,39, 40,41 42, 43, 44. 45,46, 47 48,49, 50,51
20.21,22,23.24.25,26,27.28,29,30,31,32,33,34,35,36,37.38,39, 40,41 42,43, 44,45, 46,47, 48,49, 50.51
20.21.22.23,24.25,26,27,28,29.30.31,32,33.34.35.36.37. 38,39, 40, 41, 42,43 44. 45, 46,47 48,49, 50,51

14.15.16,17.18,19,20,21.22.73,24,25.26,37,28.29,30,31,32.33. 34.35.36,37. 38,39, 40,41, 42, 43. 44, 45,46,47.45.49.50.51

20,21,22,23,24,25.26,27,28.29,30,31,32.33,34. 35,3637, 38,39, 40,41, 42, 43, 44. 45,46, 47.48,49, 50,51
20.21.22.23.24.25,26,27.28.19.30,31.32.33.34,35.36.37.38.39,40. 41, 42. 43, 44. 45, 46,47, 48.49.50.51
20.21,22,13,24.25,26,27,28.29,30,31,32,33,34.35,36,37,. 38,39, 40,41 42,43, 44 45, 46,47, 48,49, 50,51
20.21,22.23,24.25,26,27.28.29.30.31,32,33.34.35.36.37. 38,39, 40, 41, 42,43 44. 45, 46,47 . 48,49, 50,51
20,21,22,13,74.25,26,17,28,29,30.31,32.33,34.35,36.37. 38.39. 40,41 42, 43. 44. 45, 46, 47.48.49.50.51
20.21,22,23,24.25,26,27,28,29.30.31.32.33.34,35,36,37. 35,39, 40, 41,42, 43,44, 45.46,47.48.49.50.51

14, 15.16,17,18,19.20,21.22.23.24,25.26,27.28.29.30,31,32.33. 34.35.36,37. 38.39. 40,41 .42, 43, 44, 45,46,47,48,49.50,51

20.21,22,23,24.25,26,27,28.29,30,31,32,33. 34.35,36,37, 38,39, 40,41 42,43, 44 45, 46,47, 48,49, 50,51
20.21.22.23,24.25,26,27.28,29.30.31,32,33.34.35.36.37. 38,39, 40, 41,42, 43 44. 45, 46,47 48,49, 50,51
20.21.22.23,14.25,26,27,18,29,30,31,32.33,34,35.36.37.38.39.40.41. 42, 43. 44. 45,46, 47.48.49.50.51
20,21,22,23,24,25.26,27,28.29,30,31,32.33,34. 35,3637, 38,39, 40,41, 42, 43, 44. 45,46, 47.48,49, 50,51
20,21,22,13,24,25,26,17,28.29.30.31,32.33.34,35.36.37. 38,39, 40, 41 42, 43, 44. 45,46, 47 48,49, 50,51
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