DECLARATION OF [TRANSLATOR NAME]

L, JM Choi, pursuant to 28 U.S.C. § 1746, hereby declare as follows:

1. I am a Freelance Vendor at TransPerfect, Inc.

Z. I submit this declaration to certify the accuracy of the Korean patent titled Park -
KR20060016600A, number 10-2004-0065099 to Won-Hyoung Park (“Park™) under 37 C.F.R, §
1.68.

3 My statements are based on personal knowledge and my review of Park. If called as a

witness about the facts contained in these statements, 1 could testify competently based on such
personal knowledge and the investigation I have conducted.

4, Attached as Exhibit A is a frue and accurate copy of Park under 37 C.F.R. § 1.68.

5. Attached as Exhibit B is a true and accurate copy of an English translation of Park under
37CF.R. § 1.68.

6. Exhibit B is a true and accurate translation from Korean into English of Exhibit A.

7. All statements made herein of my own knowledge are true, and all statements made on

information and belief are believed to be true. Further, ] am aware that these statements are made
with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. § 1001. I declare under penalty of petjury that to the best
of my knowledge, the foregoing is true and correct.
8. I also understand that by submitting this declaration I may be asked to appear for a
deposition asking me questions limited to the material in my declaration. With my signature
below, I agree to make reasonable efforts to make myself available for such a deposition at a
reasonable place in the United States and time of my choosing.
LR O

I declare under penalty of perjury that the foregoing is true and correct to the best of my

knowledge. Execnted on March 24, 2023 in Centreville, Virginia.

Jong Man Choi
[TRANSLATOR NAME]

. A ~—

Sworn to before me this

24th day of March, 2023.
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2 & OFDMA 7| 9ke] -0 T4l A 2=Flo] #3k 210 &2 1% 446kl = OFDMA 4 &4l A =8e A 2kl &g 4
BE X A= Uy #3k A
2. Wo] g AstH L st 7lsA A
E @ OFDMAE X Qs 4 U EY T A 2o F49o Y a5 Ar et A Glo] I A (discrete) &2 A
SF AHE FASIE WHS AlFsted o 54 0] 95
3.9y o] F1d el 27
2 32 OFDMAE A Y3l 74 UIES A Al 2=wlof| A 21-¢d %L% ARE TSk W oA, A= T2 279
FkS 7x = Aol 3} o] Ak Allocation UnitS A9 staL A7) A= 2F2Fe] Allocation Unit B2 AA 219 &4
S QU A E = A 1 @A D AT A YELY T A AE ] Zhzbe] vt Sty Y AHE A] 23 9] Allocation
Unit X9} A7) 274 9] Allocation Unit®] 192 #& T8 FA8tE A 2 ©AE 2383
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2 23S OFDMA 7] Rke] -4 B4l Al2~gle) sk Aoz v S At A= OFDMA 74 41 Al 2~glo A 2k & A
HE fAshs W B3k Aot

A ol FEAN A ) FabE FAe] thord Weln|to] Au A Aa7] dlete] 1k wEF Ao ol ol
aTHT. ol § o] WHa7] 91§ /1%l bz Aol 4 AT IR RTER % B4 (Orthogonal Frequency
3 2

Division Multiple Access: OFDMA)ol| 33k A7} &35 3% 1 U},

AL
il

o] s} Z-& OFDMA 2jol 4 &= T} 4 o

A thEe] A Alg] o} (Sub-Carrier)(ell 28], 512 F1= 102471) 9k A1XF 4
F o A T} 9] B EF(20~307N) & B3l B34

22te] ALg Al A A9 S BFhe] ol & Bahel 45+ vlolEl 7k

dr 2
ol
4
1
il
N

= 4 7 B E OFDMA Al 28lef] 485 = 289 +329] o & Wibro %+= [EEE 802.16 Al =81¢] 9]

T 1 oA =AE vRe} o], AA Fukg g9 thg2] F a9 (M= Band, ©]3F 'Band' g A8k & d})(101, 102,
103)2 Y+olA ¥, Band= o429 ¥1(Bin, ©|3} 'Bin' 2} A 3}7]| &2 3tt}.) == e} (Tile, |5 'Tile' 2 A 3}7] =2 3k},
T 1A= BEAIEHA] &8 )& o] Fo] X},

o9} 2 Bin & Tile th2] A B Flg]o] 2 FA =] 9t} o 7] A, Bin dtuhe] OFDM 4l & QFell 9719] A&5 &
B Felol 2 o] oA 17]2] gddl B3} 8709 dlo]g Eo] EA T}, L3k, Tile 370 WA 6702 d&5 = A
Mol = o] Fo A, 2702] vt B3} 167)9] dlo]E Eo] FA) gt}
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F, A7HE S AREL 7 1R 991D, oW AE] G(12) % AMC 99 (13) 0.5 v o,

o714, TP FAUDE AT T2, $71% Fu, A 29 % A28 JRE A%, ol AE (12 o
5 ALEAE ool B A9 U ool AMC Jo(13)8 T2 4 A8AE A T 494 ASNEE

& A% £EE =o]7] 93t A9 & g o},

171 913k Aol 2] A (14)°] EA gt

I
Auh
f
ol
Y
o
Jl:l

o] ¢} 728 Y st Lol oA, &3] AMC 99 A a9 AR E F A= DLG/UL)-MAP IE(Information
Element)®l| th3]4+= IEEE 802.16-2004¢] Table 95(/101)° A A ¢]s}aL ¢t}

o] 7] 4] IEEE 802.16-2004¢] Table 95(/101)+= <3t 1>3} &t}

[& 1]
Tabke 95—H-ARQ Compac_DL-MAP IE format for band AMC
Symrax e Wabes
Ceompacs DL-MAP [E ) |
DL-AIAP Thpe =1 Ibrs
rzerieg it Shall T 4t 30 BoT
RCID_IE wariablc
Npprode 4 bt Ciede of eacoder packes i (zee E4.02.55)
Ny cade it Cinde af aBocmed tobchanpsds (im 3422 3.5)
Nbaed Nb-Band bi. Kinrbes ol torsds, O = lise BITHAP imsead
L (riand =00 {
Band BITMAP NEBITMAP s | ot LSE §s I fo-th hend s celorrd
Felse |
foor (=0 Hhand | 1—)
Blamd] Tnidex He-Imda oo Bond sedecrnion

}

Syntar Size ades
Allecanion Meds 1 hits [dic soes e subchomme] allossnon moda

00 = saivie piaeler of Sy hannels for the
v beved bamds
81 = diFferame nur'ter of suzchsmnsls for e
ualeined bamds

10 = ek nuorelver of cobchanmels Tor e
salerred bands dessmined b Mooy code

= :f:u::; i
roerved X hits Shall be setin 2ero
2 {Alocation Monde e (0]
Nuo. Zubchnnnel: Shits
| else i LA lor athon NeSode s T
Bar {0 e £ GUEE. ) I ¥hand i 0, bdod cofiit i e Deimbeer uf
m Band BITYLAE Cdbsrwrise hand cowasi 3
Miznd
N Subvkinsels Ebus
*
H-ARQ Lonrred_IE TP
COICH_ Comirol_TE Vi

o] 7] A, DL-MAP Type< DL-MAP g X @ A(IE)¢] B}9)& 54 35H7] 918k #tolth. 1213 RCID_IE= B X 849 3
%1% FEA3}, 18] 3L Nep code®F Nsch codes= 3% MBEAEES -5 E A8, DL HAEE 93 33} HE W

S A Ak}, 18] a1 Nband+= Band®] 5 #AI8al Band2] §271 '0'¢] 4 $-ol = Bltmapo] Al gk}, e ar
BandIndeXL th=¢] Bandoll A 7§71 2] BandE 2] ¥ 3}7] 9] 3 21 g A o]t}

18] 31 Allocation Modeol] #ajAE = 22 B8 = ¢ AHA| 5] A9 sl7| = 3o}
% 2 = [EEE 802.16-20042] Table 95(/101)o A A 2]3t 219 stk A n = F A &= Wlo] o3k Ad o A Lot}
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[EEE 802.16-2004 2] Table 95(/101) e A ol st 2} & R E A= WHS <3E 1
BandZ A €13 & Allocation Mode(8% R E)E Ao w E
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o 71 A Allocation ModeE 20| E & o] Fo|x|w 37}x] R =Z A&t it}

, A ElH Band9] A B AdEe 22 47 dEE S FA8 = "00"EE, A8 H Band9] A B AEE AR g2 7}
FE S FASHE "01"E=, Nep code®} Nsch codedl] 9 #ote A8 E Bande] A B G E EFo &ES 4]
= "10"EE=7} ol H T,

Ol ot [N

o

1’99 3744 BES 2 & Fxsto] Y, % 2(a) 00 HE e o4 Eoltt,

Al g v} Zo] dhutbe] Band Well 4709 AR AL (21, 22, 23, 24)& 7FA AL daL Zhzhe] B Y E(21, 22, 23, 24)
& 7247 g2 Abg Aol Al &gE 9 9(201-1, 201-2, 201-3)& &3}

o] 7] 4] Allocation Mode "00"& A& A &5 = oJdo] Z+zte] B AdEd 28 a7|2 dgE & 3
ol 4B MY E(21, 22, 23, 24)° 8] -2 A7]9] 9 9(202-1, 202-2, 202-3, 202-4)°] T}&
(201-1, 201-2, 201-3)°l] AA= ] &G o] S FEA| ST}

a3 & 2(b)= "01"E = tigh o A ko] T,

_4

o A wkel 2Fo] ahike] Band Well 4709 A B A E (21, 22, 23, 24)S 7FA AL Q)AL ZH2}9
& 7247 g2 Abg Aol A &gE 9 9(201-1, 201-2, 201-3)& &3}

R

B 9521, 22, 23, 24)

_EL

714 Allocation Mode "01"2 M EA €& G 9o] Zhzte] AH A Ed A2 & A7 2 &39S A8 5,
Zb7ke] B AQE(21, 22, 23, 24)° tisl) A= o 719 9 9(202-1, 202-2, 202-3, 202-4)0] T} A}&-A}ol| A &
T 9(201-1, 201-2, 201-3)°ll AA = o] &F¥ o] &S FA G

=

83 & 2(0)= "10" =0 T gk o A| o]},
o Al ule} 7o) dhite] Band Ulol]l 4709) A B AE (21, 22, 23, 24)S 7FA] 31 @it Z}7te] A B I E(21, 22, 23, 24)
& 747 vhE ARE Al Al g 49 (201-1, 201-2, 201-3)S EFHgT

o] 7] 4 Allocation Mode "10"& Al & A &5 = o4 9o] Nep code®} Nsch codedl] o8] #eted zZ17bo] A B AEE9
A71e 715 AAA @S FAS 5, 4o A8 QD E(21, 22, 23, 24)° i) Zhzhe] B A Y (21, 22, 23, 24)

o Heidles e =AM o2 BF A9-3L 3e(a, b, ¢, D& FAEH

St olsh e A9 AP ARE HASHE RS BAW A B Fut F00) A9 Y Auel ALH O v
ALg Aol e AHe B 2ol B 4 glol A BFel H914 (flexibility) ]

olol A= 91X & BAStEE 7}7}e]
S o)

Vg2, Aol FE wAlA S A Yk AljtE o=, OFDMAE A Ydh= 74 HEY A Al 2=Hlo A F7 9
2 e g i ek BAglo] I A (discrete) 0.2 A ' AR E FASHE WH S AlFsted L HA 0] 9l

g 2, ol HEE MAP_IESH 2-& A4S ajd dhdo] b= A5-5 A6k s A Sl ik &
T ARE FAISH= H”ﬂ b HotE Folv WS Ageted 1 HHo slink
-4 - Ford Motor Co.

Exhibit 1008
Page 006



FNE3F 10-2006-0016600
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of oM, A2 T& A7]9k BEFS 7HA = Aole gkt o] 4] Allocation Units Ao tar 7] o€ 242}+¢]

Allocation Unit = AA A 4SS A48t Al 1 @Al 2 371 T4 ES A A28l 747fe] thdke) g 2
A ARE A7) 2~A 9 Allocation Unit B¢} A7) 2A 9] Allocation Unite] ¢1e A 7S Z3] T A8 A
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S
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FFI

g ol gloj Al AMC 99 A9 & R BA &, A2 U2 47|92 Z4E 7FA & Allocation UnitS A 9| staL 2}
Z}o] Allocation Unit B2 H A A & Qg dslo] zhzhe] Abgxlol] st d #19] & A1 E 57 2] Allocation
Unit¥} 3 Allocation Unite] Q192 AW E F3] A= AHol)

ol& fste] A& A= b A7 BES 7HA] = Allocation UnitS 2] 38arl 712He] Allocation Unit *H = A A 24
B e dugstolof sk = 3 2 oo gk o A kot

T 3L Edyo mE AR AY dHFor dEo QYA EH 2 YgE T Y-S 7FA] = Allocation Unit9] oA =
1t}

O

Z3(a), 230h), =3 2 = 3dE &y mE A A dgoz dgdyo] g M2 o A7]|9 g 7}
A& Allocation Unit®] o] A| o]t} A F v} o] 747} e] Allocation Unit< 71 =7] <} E'_%k% ohekstAl Fole 4= 2l
T} & 3(a), = 3(b), = 3(c) ¥ = 3(d)<] Allocation Unit ¥ @t o] A 9]k g A]d ¥ whrfo] oo A 5= A&
oly, A|~dle] &8 upg} & A3t Allocation Units A 2] 3}o] o]-&8 4= gt}

o] o} Ze x4 shde] w9l el Allocation UnitS A 7Htime), =3{requency), Z=(code), 219 2] "Wk (direction
of indexing) Sl wtz} ol 71X 2 A sk 4= 9},

A AIZke] A= Y FHe] A 3 1 £5%(slot), 1 A E(symbol) 522 s %"’ F349] 4= 1 Band, 1
W(bin) 522 Y F o, e weke — | (| 49E Band AA9 ththE2d —) S22 s 4 v
A7]14, & 3(a), & 3(b), & 3(c) @ = 3(d)9 Allocation Unit Z+7} &rte] Band, skt A B Fia)o], 4709 A B )

g g 1o AB fuz o]chX]‘; AL AAIEY, 242t @, B, © B @2 FA87] 2 3ok w3k 2+2e] Allocation
Unite] 192 gt2 @2] -5 @(0) ol @U-1D=, ®2] 4% ®0) M K-, ©2 45 ©0)d4 OM-D=,
@2} - @(0) oA @(N-1)& A8k Bl 0= oA gt

45wy e AL BE A4 39 9] EA

il
d

@29 29 4 Ao,

= 4o =AE v} o], thar o] ALg-Rlo) thE 2w o & A(401), B(402), C(403), D(404), E(405), F(406) 2
G(407)8} Fo] thgst e = o] Fol X},

1

5 0] A4l 9 G0 % 5 39 Allocation Unit ol &3] 3EA 5, BU02) 5= CUODE= BI2) = ©®)5h 2]
1}9] Allocation Unit© & 7Feha] A8 5= gt}
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3 A4ODE ©0), ©(D) o2 TAE F= Q) o] ALE £x149 1Y 3 A8 7R = A o2 A L9 Allocation
Unit 1929} Allocation Unite] & A5 A Ao & 7heks] T A& = At}

T3 D404)E @(26), @(27), @(34), @(35), @(42), D(43)e. 2 FAE 5 .0l A= ALY B A &
AAE 7A = Ao = 229 Allocation Unit 219 229} mlx=ke] Allocation Umt ol AE A Ao 2 7HAE] AT

ATt

2 g w2 AMC B9 9] A9 3 AW E F A5tE DL(/UL)-MAP IE(Information Element)® <3 2>} 2t}

[E 2]
syntax size notes
Compact DL_MAP IE(){

DL_MAP Type 3 bits 23ES]
RCID_IE variable

Nep code 4 bits

Nsch code 4 bits

Nae 4 bits

Same AUT 1 bit

Same AM 1 bit

reserved 2 bits

If(Same AUT == 1}{

AUT 4 bits

i
If(Same AM == 1}{

AM 4 bits
¥

for(i=0;i<Nae;i++){

If(Same AUT == 1){

AUT 4 bits

}

If(Same AM == 0){

AM 4 bits

)

If(AM == 00){

Allocation Unit Index Laui bits

Jelse if(AM == 01){
Start Alloccation Unit Index [Laui bits
Number of Allocation Units |[Nau bits
Jelse if(AM == 10){
Start Alloccation Unit Index [Laui bits
End Alloccation Unit Index |Laui bits
b
}

H-ARQ Control IE variable
CQICH_Control_IE variable
If!(byte boundary){

Padding Nibble

}
}

o] 714, DL-MAP Type2 DL-MAP AKX 8 A(IE)9] Y-S EA 57 93 gholt}.

983 RCID_IEE AR 849 &S sz A3t} 18] Nep code®?t Nsch codes g3 AE AL E9 8 T A8
i, DL H2EE 9Je 397 Wz WS XAk}

18] 311 Nae(Number of Alloction Elements)s= &3 & /\(Allocation Element)?] & X5l Ao =2, EgHo = 3}
U o]doz FElE AH AfdEe] dld HAE d9E 7 oS onsit), 1 i Zh7te] EElA o s B AuAd

o=
52 3hvhe] e 2 4 (Allocation Element)oll €]3) 3 A€ E}

3 2>5 <GE 1> vlashd AUTSF AMF} bl 5-329] abol7h EAdE & 5 gt =, & 482 AUT
s
o] 7] A1, AUTE Allocation Unit EEj(Type)E YEFY = Z o2, = 3(a) WA = 3(d)o] =AE vpe} 2,
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rin

ol
ot
ko
B~
il

, 94 "Same AUT(Allocation Unit Type)"= &
oJah7] 913t Zlojtt. i dr o AA el A= "0"S] A= M E
T M2 59 e Allocation Unit F Bl & A&-3h= 31& A o] gt}

o g

=93+ Allocation Unit &
£ Allocation Unit FE| =

o
o

18] 3L "Same AM(Allocation Mode)'= 2& @9 8450 #9F &9 Z=(Allocation Mode) & AH&-sH=415 A ¢ 8t
Zolth, & o] AAade A= "0" B¢ AR UE &9 RES AR Zlola, "1 A AR Y E

ol 4o
o
pak

BEE ALgSHE A 40w

o] ¢} ko] "Same AUT"9} "Same AM(Allocation Mode)"ol| #3Fe] A o] 3k 3 whok 7+ AUTo|H |l AUTZF 0w &
HJAAE EAI3H7] 3] ALl Fold ghs A gk,

Tga 2L Y BREQIAE gRlste] & S oW O 8 REE AT 7|4 B REE
, "01"o]™ Allocation Unite] &4 0 2 o] Q18-S oJu|3hy,

9] Allocation Unit®. 2 &5 o] ¢8-S o5t

"10"o]™ Allocation Unito] Ab2}d Jej & &5 o] 153 o). o]d tei = =6k = 55 S8 AAls] A
B7) 2 3t

83 @R E7E"00"0] W &9 = Allocation Unit®] 18] 2~ ks &3 sjd¥ = &9 995 HAI

a2lar g R =7 01"l Al 2HE = Allocation Unite] 9192 3k} Z Allocation Unite] 45 53 slg =& 9 4 <
= g

83 @R E7E"10"0] | Al AR = Allocation Unit®] 192~ 3k} F 5.5+ Allocation Unit9] 192 k& &3l sl
He g9 995 FAEH

L5 = B dge] Aol e g o] Ars 913k oAl kol

(

Z 5 g3 =71 "00"e] A9 A ER, SEEt ) 5= o] skt Allocation Unite 2 FAS = 9= A
olm 2 & F Allocation Unit(500)2] ¢ld]~ zkel ""& - 9 9& FA| Sk}

T 5(b)e g9 =701 B99] oA =R, 45 = Allocation UnitE (511, 512, 513)& o] FojA&= &9 99 &
LT o] 2 FA)EH7] s8] S o o] Al ZE] = Allocation Unit(511)¢] ¢l ~ gk "9} w5 & Allocation Unit9
= "3"S A3

L 500w @9 BE7H"10" A5-9] dA LR, ALY FE R gy o] 1152 Allocation UnitgE =2 o] Fo] 2= 3
o ole YelT) o] 2 EAEY] Y8l & o o] A ZE = Allocation Unit(520)9] 19~ 7k "k"9} £ 7 ¥ = Allocation

Unit(530)¢] 19~ zk "k+ 10"S A&k}

ol AT} e WO Es

=
2
o
i)

g ANE BAGE 45

<E 1>e] el Blaste] e WS =] 275 BA sk vt

ol st B A d a,

oo
(@)
o
—
x
=
(@)
Do
o~
-
]
—
|
[
H
=
oY)
=
o
=2
FN
=2
=
\V]
o~
o)
)
jo)
[oN
o
(i
r o
dpx
o
\\]
o)
)
j)
(@R
=2
>
N
S
—
o
(@)}
o,

b & hbe] whie] EuE 75,

o

7]

I

o] Wl <E 1>& F3hHH,

e

NbandZ EA1317] 93 4 bits + a, bS 93 Band Index$! 16 bits(8 * 2 bits) + Allocation Mode & % & 3}7] 93k 2

bits + No. Subchannels & X &3}7] 3+ 16 bits(8 * 2 bits) S F§35}e] 38¥| E 7} F Q 35}t},
ojof Hjaf, & g2
1 Band * 6 Al &) al"3t= Allocation Unito] £A3tttE 7F4 S 8l A B, (4 & 18 A& 0] DL_Band AMCE
2 tkal &ke Allocation Unit Index”} 72(= 24 band#3)74#] AH8-% B2 dFute] Allocation Unit IndexE 7 bits = E
o] 75 3kA #rt.)
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Allocation Unit TypeZ #A18l7] 913k 4 bits + Naed] 4 bits + a9l @3l Allocation Unit(Allocation Mode ¢] 2
bits + Start Allocation Unit Index 2] 7 bits + number of allocation units®] 4 bits) + beol 3l @3}+= Allocation Unit
(Allocation Mode 2] 2 bits + Allocation Unit Index 2] 7 bits) = 30 F|E & X & o] 7}535HA H o}

oAbz} 7o B oul S 7] &9 WiBro I IEEE 802.16 Z3(802.16-2004)9 A £-35}7] ¢8| A = thaksl viHoe] ald
S =g

AR =2, IEEE 802.16 E5(802.16-2004)2] Table 879 DL_MAP IE E}%], UL_MAP [E 9] = = 33 2=
(extension mode)ol|A] & W o] MAP_IE WS EA|SHE Al 22 sl Bl Y] S A sho] AL&38l

=42, IEEE 802.16 3£5(802.16-2004)¢] Table 87¢] DL_MAP IE E}9], UL_MAP IE B¢} 2= 5 HfF(reserved)
A& olgstol B ol MAP_IE & EA3he] AHgshs ol gk,

AR =2, IEEE 802.16 £(802.16-2004)2] Table 959 H-ARQ compact_DL-MAP IE2] X F(reserved) ¥=9] 1 bit
S o] &3le] B H S AFRSIEA] o BE FAISH] AFE-Sh e W o] Ut
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Abstract
1. Technical field to which the invention described in the Scope of Claims belongs

The present invention relates to a wireless communication system based on OFDMA, and more specifically, relates to a method of displaying
resource allocation information in an OFDMA wireless communication system.

2. Technical problems to be solved by the invention

The purpose of the present invention is to provide a method of displaying resource allocation information discretely regardless of the previous
resource allocation information in a wireless network system supporting OFDMA.

3. Key point of the solution of the invention

The present invention comprises Step 1 at which at least one allocation unit with a different sizes and shape is defined and the entire resource
area is indexed by each allocation unit defined above; and Step 2 at which the resource information allocated to each terminal of the wireless
network system is displayed through the said prescribed allocation unit information and the Index value of the said prescribed allocation unit
in a method of displaying resource allocation information in a wireless network system supporting OFDMA.

4. Important purpose of the invention

This invention is used in OFDMA, etc.

Representative drawing
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FIG. 3

Keywords

OFDMA, Resources Allocation, Allocation Unit
Specification

Brief description of drawings

FIG. 1 is a drawing showing the frame structure of Wibro or IEEE 802.16 system as an example of the frame structure applied to the OFDMA
system related to this invention.

FIG.2 is an explanatory illustration on a method of displaying the resource allocation information defined in Table 95 (/101) of IEEE 802.16-
2004.

FIG. 3 is an illustration of the allocation unit having a different size and shape allocated to the entire resource area and indexed according to
the present invention.

FIG. 4 is an illustration of the resource allocation area to display the resource allocation area for multiple users of the present invention.

FIG. 5 is an illustration for the description of allocation mode according to an embodiment of the present invention.

FIG. 6a and FIG. 6b are illustrations of a case in which a corresponding terminal is allocated a resource such as previously transmitted
MAP_IE to explain a method of reducing a load generated in displaying resource allocation information, which is another embodiment of the
present invention.

Detailed description of the invention

Objective of the invention

Art to which the invention pertains and prior art in the field

The present invention relates to a wireless communication system based on OFDMA, and more specifically, relates to a method of displaying
resource allocation information in an OFDMA wireless communication system.

High speed and high quality data transmission is required to support various multimedia services of enhanced quality in the next generation
mobile communication. Researches on Orthogonal Frequency Division Multiple Access (OFDMA), as one of the technologies to meet such
requirement, have been conducted very actively recently.

In this OFDMA method, resources are allocated to each user in a complex manner through a number of sub-carriers in the frequency domain
(e.g. 512 or 1024) and a number of time slots (20 to 30 slots) in the time domain and downstream and upstream data are transmitted through
this.

FIG. 1 is a drawing showing the frame structure of the Wibro or IEEE 802.16 system as an example of the frame structure applied to the
OFDMA system related to this invention.

As illustrated in FIG. 1, the entire frequency band is divided into a plurality of sub-bands (Band, hereinafter referred to as “band”) (101, 102,
103), and a band consists of a plurality of bins (Bin, hereinafter referred to as “bin”) or tiles (Tile, hereinafter referred to as “tile”, not
illustrated in FIG. 1).

This bin or tile consists of s plurality of sub-carriers. Here, a bin consists of 9 successive sub-carriers in one OFDM symbol, with one pilot
tone and 8 data tones. In addition, a tile consists of 3 to 6 successive sub-carriers with two pilot tones and 16 data tones.
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Meanwhile, the time axis, i.e. symbols are divided into a preamble area (11), diversity area (12) and AMC area (13), respectively.

Here, the preamble area (11) transmits base station identification, synchronization information, channel estimation and system information; the
diversity area (12) is a resource allocation area allocated for mobile users; and the AMC area (13) is a resource allocation area for increasing
transmission rate through frequency selective adaptive modulation, mainly for stationary users.

And there is a safety channel (14) for preventing overlapping.

In such a resource allocation structure, especially, DL(/UL)-MAP IE (Information Element) that displays resource allocation information of
the AMC band is defined in Table 95 (/101) of IEEE 802.16-2004.

Table 95 (/101) of IEEE 802.16-2004 is shown as <Table 1>.

[Table 1]
Tabbe 95—H-ARG Compact_DL-MAP IE foemat for band AMC
Symfaz Soe Nabes
Compac:_DLMAR [E [ |
DL-ALAP Type =1 Ibes
razertag il Shall T it 32 2ere
RCID_TE iable
Npptade S hity Ciede of eicoder packe: B {oee 54002 35
N dade =it Ciode af ABocared Sobchanpsls (a2 3492 3.5)
Nbaed Wb-Band bi Torebar of boesds, O = e BETMAP fmnaad
1 hand =00 |
Band BITMAP HEBIThIAPDas | o-th 156 05 1 o o-th band i cedacrad
pelse |
Tor {=0s= Sownd L 1—)
Bamd Tndex - Tmedi bam Eand sedecnion
1
Syufax Size Nades
Adleration Aleds 1 hits [iadieanes dee subchomeee! allocanon pods
0 = saiie pigeetiar of s bapnels B the
wabecsed barsds
01 = diFera nuwver of vozchsmnsls for te
salecned bards
10 = rotal preber of cobchummels for the
salecnad tands denemuined Ty Ny code
and Ny, tede
1l = reserrud
reered 2 bits Shall be st io zero
H {ATccatiom nde me 000
No. Sobchannel: 2 bits
} else i AlEzcation Niode == G|
B {05 eed t vt ) Lf band & . band comit is e raomber af “17
m Band BITALAR Qdermnise band coumi s
Izand
Mg Subvlanzels Ebps
]
H-ARG Contrel_IE e
COICH_Control_TE LB
1

DL-MAP Type is a value to specify the type of a DL-MAP information element (IE). And RCID_IE indicates an allocation of an information
element. And the Nep code and the Nsch code indicate the number of sub-channels allocated and dictates the coding for the DL burst and
modulation method. And the Nband indicates the number of bands, and if the number of bands is ‘0’, bitmap substitutes it. And a band index
is an identifier to identify an individual band in a large number of bands.

And the allocation mode is explained in more detail in FIG 2.

FIG. 2 is an explanatory illustration on how to display the resource allocation information defined in Table 95 (/101) of IEEE 802.16-2004.
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The method of displaying the resource allocation information defined in the Table 95 (/101) of IEEE 802.16-2004 is to select a band and
specify the allocation mode to display resource allocation information, as shown in <Table 1>.

Here, the allocation mode consists of 2 bits and defines three modes.

In other words, the “00” mode is defined to indicate that the same number is allocated to the sub-channels of the selected band; the “01” mode
is defined to indicate that different numbers are allocated to the sub-channels of the selected band; and the “10” mode is defined to indicate
that allocation is made to all the sub-channels of the band determined and selected by the Nep code and the Nsch code.

The three modes are examined with reference to FIG. 2, and FIG. 2(a) is an illustration of the “00” mode.

As illustrated, there are 4 sub-channels (21, 22, 23 and 24) within one band, and each of the sub-channels (21, 22, 23 and 24) includes an area
allocated to a different user (201-1, 201-2, 201-3).

Here, the allocation mode "00" indicates that the newly allocated area is allocated to each of the sub-channels in equal size. In other words, it
indicates that areas of the same size (202-1, 202-2, 202-3, 202-4) are linked to the areas allocated to another user (201-1, 201-2, 201-3) and
allocated to each of the sub-channels (21, 22, 23, 24).

And FIG. 2(b) is an illustration of the “01” mode.

As illustrated, there are 4 sub-channels (21, 22, 23 and 24) within one band, and each of the sub-channels (21, 22, 23 and 24) includes areas
allocated to a different user (201-1, 201-2, 201-3).

Here, the allocation mode "01" indicates that the newly allocated area is allocated to each of the sub-channels in different sizes. In other words,
it indicates that areas of different sizes (202-1, 202-2, 202-3, 202-4) are linked to the areas allocated to another user (201-1, 201-2, 201-3) and
allocated to each of the sub-channels (21, 22, 23, 24).

And FIG. 2(c) is an illustration of the “10” mode.

As illustrated, there are 4 sub-channels (21, 22, 23 and 24) within one band, and each of the sub-channels (21, 22, 23 and 24) includes areas
allocated to a different user (201-1, 201-2, 201-3).

Here, the allocation mode “10” indicates that the newly allocated area is allocated by filling up the size of each sub-channel determined by the
Nep code and the Nsch code. In other words, it indicates that for each of the sub-channels (21, 22, 23, 24), the empty area of each of the sub-
channels (21, 22, 23, 24) is sequentially filled (a, b, c, d).

However, this method of displaying resource allocation information has the problem of reducing the flexibility of resource allocation since the
displayed resources allocation information displays the position immediately following the previous resource allocation information in
succession and as a result, there is no space left between the resource allocations for each user.

In addition, since it displays the position immediately following the previous resource allocation information in succession, it becomes
dependent on the previous resource allocation information, and thus, there is a problem that the resource allocation information must be
displayed while all of the previous resource allocation information is recognized.

Technical problems to be solved by the invention

The purpose of the present invention, which has been proposed to solve the problem described above, is to provide a method of displaying
resource allocation information discretely regardless of the previous resource allocation information in a wireless network system that supports
OFDMA.

In addition, the purpose of the present invention is to provide a method of displaying the resource allocation information to ensure that
flexibility can be given to the resource allocation by displaying the resource allocation information discretely for each user.

Further, the present invention aims to provide a method of reducing the load generated in displaying the allocation information for a pertinent
resource allocation by displaying a case in which a pertinent terminal is allocated a resource such as previously transmitted MAP_IE.
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Composition and operation of the invention

The present invention, which is for achieving the purposes described above, comprises Step 1 at which at least one allocation unit with a
different size and shape is defined and the entire resource area is indexed by each allocation unit defined above; and Step 2 at which the
resource information allocated to each terminal of the said wireless network system is displayed through the said prescribed allocation unit
information and the index value of the said prescribed allocation unit in the method of displaying resource allocation information in a wireless
network system that supports OFDMA.

In addition, the present invention comprises Step 1 at which it is determined whether a resource allocation area equivalent to the previous (N-1)
resource allocation area has been allocated to the specific terminal within the base station when the base station of the wireless network system
allocates (N) the resources to the terminals within the base station; and Step 2 at which if a terminal assigned with the same resource allocation
area exists as a result of the inspection of Step 1 above, the resource allocation information for the pertinent terminal is not displayed but the
transmission is done by indicating that it is the same as the previous (N-1) resource allocation area in a method of displaying resource
allocation information in the AMC area in a wireless network system that supports OFDMA.

One preferred embodiment according to the present invention will be explained in detail with reference to the attached drawings below. It has
to be noted that same reference numbers and codes have been used for the same components as much as possible in the drawings even if they
are displayed in other drawings. In addition, in describing the present invention, if a detailed description on the related disclosed function or
configuration is determined to unnecessarily obscure the key point of the present invention, this detailed description is omitted.

For the display of the resource allocation information of the AMC area in the present invention, the resource allocation information allocated
to each user by defining allocation units with different sizes and shapes and indexing the entire resource area by each allocation unit is
displayed through the index information of the specific allocation unit and the pertinent allocation unit.

For this, allocation units having different sizes and shapes are defined first, and the entire resource area should be indexed by each allocation
unit, and FIG. 3 is an illustration of this.

FIG. 3 is an illustration of the allocation units having different sizes and shapes allocated to the entire resource area and indexed according to
the present invention.

FIG. 3(a), FIG. 3(b), FIG. 3(c) and FIG. 3(d) are the illustrations of the allocation units having different sizes and shapes allocated to the entire
resource area and indexed according to the present invention. As illustrated, the size and shape of each allocation unit can be defined
differently. The allocation units of FIG. 3(a), FIG. 3(b), FIG. 3(c) and FIG. 3(d) are merely examples for the description of the present
invention and the invention is not limited to them, and appropriate allocation units can be defined and used depending on the operation of
system.

Allocation unit, which is the unit of resource allocation as described above, can be defined in various ways depending on the time, frequency,
code, direction of indexing, etc.

First, the time can be divided into the entire section of the pertinent area, 1 slot, 1 symbol, etc.; the frequency can be divided into 1 band, 1 bin,
etc.; and the direction of indexing can be divided into —, | (in the case of |, — if the borderline of a band has been reached), etc.

Here, FIG. 3(a), FIG. 3(b), FIG. 3(c) and FIG. 3(d) illustrate that an allocation unit consists of one band, one sub-carrier, 4 sub-channels and 1
sub-channel, respectively, and they are indicated by @, ®, © and @), respectively. In addition, the index value of each allocation unit is
indicated as @(0) to @(J-1) in the case of @, ®(0) to ®(K-1) in the case of ®, ©(0) to ©(M-1) in the case of ©, and @(0) to D(N-1) in
the case of @.

FIG. 4 is an illustration of the resource allocation area to display the resource allocation area for multiple users of the present invention.

As illustrated in FIG. 4, the resource allocation areas for multiple users consist of various forms such as A(401), B(402), C(403), D(404),
E(405), F(406) and G(407).

If the resource allocation areas of FIG. 4 are displayed using the allocation unit of FIG. 3, B(402) or C(403) can be displayed simply as one
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allocation unit like ®(2) or ©)(8).

In addition, A(401) can be displayed as ©(0) and ©(1). In this case, it has sequential resource allocation areas and can be displayed in a
simple manner by designating the first allocation unit index and the total number of allocation units.

In addition, D(404) can be displayed as @(26), @(27), @(34), D(35), D(42), and @(43). In this case, it has quadrilaterally-shaped resource
allocation areas and can be displayed in a simple manner by designating the first allocation unit index and the last allocation unit index.

DL(/UL)-MAP IE (Information Element), which displays the resource allocation information of the AMC band according to the present
invention, is shown as <Table 2>,

[Table 2]
syntax size notes
Compact DL_MAP IE(){

DL_MAP Type 3 bits Expanded type
RCID_IE variable
Nep code 4 bits
Nsch code 4 bits
Nae 4 bits
Same AUT 1 bit
Same AM 1 bit
reserved 2 bits
If(Same AUT == 1)}{

AUT 4 bits

i

[f(Same AM == 1)}{

AM 4 bits

}

for(i=0;i<Nae;i++){

If(Same AUT == 1){

AUT 4 bits

}

If(Same AM == 0){

AM 4 bits ‘
)

LH(AM == 00){

Allocation Unit Index Laui_bits
Jelse if(AM == 01){

Start Alloccation Unit Index [Laui bits
Number of Allocation Units |Nau bits
Jelse if(AM == 10){

Start Alloccation Unit Index |Laui bits
End Alloccation Unit Index |Laui bits
}

}

H-ARQ Control IE variable
CQICH_Control_IE variable
1f!(byte boundary){

Padding Nibble

Y -

)

Here, DL-MAP type is a value to specify the type of the DL-MAP information element (IE).

And RCID_IE indicates the allocation of an information element. And the Nep code and the Nsch code display the number of sub-channels
allocated and dictates the coding for the DL burst and modulation method.

And the Nae (Number of Allocation Elements) indicates the number of allocation elements, and it means that the sub-channels physically
separated into more than one can be allocated to the pertinent burst. And each of the physically separated sub-channels is displayed by one
allocation element.

If <Table 2> above is compared with <Table 1>, it can be seen that there is a difference between the AUT and the part related to the AM. In
other words, the present invention is related to the AUT and the AM.
Ford Motor Co.
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Here, the AUT indicates allocation unit type as illustrated in FIG. 3(a) to FIG. 3(d).

To explain this in detail, first, “Same AUT (Allocation Unit Type) is to define whether all allocation units use the same form of allocation unit.
It is defined in the embodiment of the present invention that in the case of “0”, different forms of allocation unit are used and in the case of “1”,
the same form of allocation unit is used.

And "Same AM (Allocation Mode)" is to define whether all allocation elements use the same allocation mode. It is defined in the embodiment
of the present invention that in the case of “0”, different modes are used and in the case of “1”, the same allocation mode is used.

After defining "Same AUT" and "Same AM (Allocation Mode)" as such, a pre-defined value is displayed to indicate which form the pertinent
AUT has if it is the same AUT.

And it is checked whether the allocation mode is the same, and if it is the same allocation mode, that allocation mode is displayed. Here, if the
allocation mode is “00”, it means that allocation has been made to one allocation unit; if it is “01”, it means that the allocation units have been
allocated consecutively; and if it is “10”, it means that the allocation units have been allocated in a quadrilateral shape. This will be examined
in detail through FIG. 5 discussed later.

And if the allocation mode is “00”, the pertinent allocation area is displayed through the index value of the pertinent allocation unit.

And if the allocation mode is “01”, the pertinent allocation area is displayed through the index value of the starting allocation unit and the total
number of allocation units.

And if the allocation mode is “10”, the pertinent allocation area is displayed through the index value of the starting allocation unit and the
index value of the ending allocation unit.

FIG. 5 is an illustration for the description of the allocation mode according to an embodiment of the present invention.

FIG. 5(a)< is an illustration of when the allocation mode is "00", and since the area to be allocated can be displayed as an allocation unit, the

173¢2)

pertinent area is indicated by “i”, which is the index value of the pertinent allocation unit (500).

FIG. 5(b) is an illustration of when the allocation mode is "01", and it shows that the allocation area consists of consecutive allocation units
(511, 512, 513). To indicate this, the index value “j” of the allocation unit (511) where the allocation area starts and “3”, the total number of
allocation units allocated, are used.

FIG. 5(c) is an illustration of when the allocation mode “10”, and it indicates that the allocation area consists of multiple allocation units
allocated in a quadrilateral shape. To indicate this, the index value “k” of the allocation unit (520) where the allocation area starts and the
index value “k+10” of the ending allocation unit (530) are used.

When the above method is used to display the resource allocation information, the size of overhead compared to the method of <Table 1> can
be analyzed as follows:

In 802.16 (1024FFT mode) and the WiBro standard, when sub-channels a and b, which correspond to 12 and 6 symbols, respectively in the
two discontinuous bands among 24 bands, are allocated to one terminal,

if <Table 1>, which is the conventional method, is used,

4 bits to display the Nband, 16 bits (8 x 2 bits), which are the band index for a and b, 2 bits to express the allocation mode, and 16 bits (8 x 2
bits) to express the number of sub-channels, or 38 bits in total, are needed.

By comparison, in the present invention,

assuming that an allocation unit corresponding to 1 Band x 6 symbols exists (First, if a total of 18 symbols have been used as DL_Band AMC,
the allocation unit index will be used up to 72 (= 24 band x 3), so one allocation unit index can be expressed with 7 bits.),

it can be expressed with 30 bits - 4 bits to display the allocation unit type, 4 bits of the Nae, an allocation unit corresponding to a (2 bits of the
allocation mode + 7 bits of the start allocation unit index + 4 bits of the number of allocation units), and an allocation unit corresponding to b
(2 bits of the allocation mode + 7 bits of the allocation unit index).
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In order to apply the present invention described above to the existing WiBro or the IEEE 802.16 standard (802.16-2004), various methods can
be considered.

First, there is a method in which a new type indicating the MAP_IE method of the present invention is set up in the extension mode among
DL_MAP IE type and UL_MAP IE type fields of Table 87 of the IEEE 802.16 standard (802.16-2004) and used.

Second, there is a method in which the MAP_IE method of the present invention is indicated using the reserved value among DL MAP IE
type and UL_MAP IE type fields of Table 87 of the IEEE 802.16 standard (802.16-2004) and used.

Third, there is a method in which it is indicated whether to use the present invention using 1 bit of the reserved field of H-ARQ compact DL-
MAP IE of Table 95 of the IEEE 802.16 standard (802.16-2004) to use it.

Fourth, there is a method in which Table 95 of the IEEE 802.16 standard (802.16-2004) is newly defined to include and display the present
invention and the existing method and used.

FIG. 6a and FIG. 6b are illustrations of when the pertinent terminal is assigned with the previously transmitted resources like MAP_IE in order
to explain a method of reducing the load generated in displaying resource allocation information as another embodiment of the present
invention.

FIG. 6a shows that the resource allocation areas for multiple users consist of various forms such as A(401), B(402), C(403), D(404), E(405),
F(406) and G(407).

A case in which, after allocating the resources as described above, the next resource allocation consists of A'(601), B'(602), C'(603), D'(604),
E'(605), F'(606) and G' (607) as shown in FIG. 6b is considered. In this case, the same character means the same terminal, and “’” means a
new resource allocation.

If the resource area allocated to each of the terminals is examined with reference to FIG. 6a and FIG. 6b, it can be seen that different resources
have been allocated to A, C, D, F, and G, but in the case of B(402) and B'(602), and E(405) and E'(605), the same resources have been
allocated to the same terminal.

In this case, the base station consecutively allocates resources to each of the terminals through the scheduling operation, and transmitting it
while continuously displaying it as new resource allocation information even when the resources of the same area are consecutively allocated
to the same terminal (e.g. B(402) and B'(602), and E(405) and E'(605)) will unnecessarily increase the load of the MAP, which displays the
resource allocation information.

Therefore, unnecessary load in displaying the resource allocation information can be reduced by adding a field to indicate the allocation of the
same resources to the reserved area of Table 95, etc. of the IEEE 802.16 standard (802.16-2004).

In addition, it is also possible to set and display “11” as a new value of the AM of <Table 2> of the method of displaying resource allocation
information discretely as explained before.

In order for the base station to determine that the same resources are allocated to the same terminal, the base station can determine that the
same resources have been allocated to the same terminal by comparison with the newly allocated MAP_IE when it saves the MAP_IE that was
transmitted immediately before and conducts scheduling.

As described above, the method of the present invention may be implemented as a program and stored in a computer-readable form on a
recording medium (CD-ROM, RAM, floppy disk, hard disk, optical magnetic disk, etc.).

The present invention described above is not intended to be limited by the embodiments described above and the accompanying drawings, as
various substitutions, modifications and changes can be made by those of ordinary skill in the art to which the present invention belongs
without departing from the technical ideas of the present invention,

Effects of the invention.

The present invention described above can provide flexibility in resource allocation by displaying resource allocation information discretely
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regardless of the previous resource allocation information in a wireless network system that supports OFDMA.

Further, the present invention is effective in reducing the load generated in displaying the allocation information on the pertinent resource
allocation by indicating when the resources such as the previously transmitted MAP_IE are allocated to the pertinent terminal.

(57) Scope of Claims

Claim 1.

For a method of displaying resource allocation information in a wireless network system that supports OFDMA (Orthogonal Frequency
Division Multiple Access), the method of display resource allocation information discretely consists of:

Step 1 at which at least one allocation unit with a different size and shape is defined and the entire resource area is indexed by each allocation
unit defined above; and

Step 2 at which the resource information allocated to each terminal of the said wireless network system is displayed through the said
prescribed allocation unit information and the Index value of the said prescribed allocation unit.

Claim 2
The method of displaying resource allocation information discretely of Claim 1,
wherein Step 2 comprises:

Step 3 at which it is checked whether the resource information allocated to each terminal of the said wireless network system is displayed
using the same form of the allocation unit;

Step 4 at which it is checked whether the resource information allocated to each terminal of the said wireless network system is displayed
using the same allocation mode; and

Step 5 at which the resource information is displayed according to the allocation mode using the index value of the prescribed allocation unit.

Claim 3.
The method of displaying resource allocation information discretely of Claim 2,
wherein at Step 5,

if the allocation mode means that one allocation unit has been allocated, the pertinent allocation area is displayed through the index value of
the pertinent allocation unit.

Claim 4.

The method of displaying resource allocation information discretely of Claim 2,
wherein at Step 5,

if the allocation mode means that allocation unit has been allocated consecutively, the pertinent allocation area is displayed through the index
value of the allocation unit where the allocation area starts and the total number of allocation units.
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Claim 5.
The method of displaying resource allocation information discretely of Claim 2,
wherein at Step 5,

if the allocation mode means that allocation unit has been allocated in a quadrilateral shape, the pertinent allocation area is displayed through
the index value of the allocation unit where the allocation area starts and the index value of the ending allocation unit.

Claim 6.
The method of displaying resource allocation information discretely of Claim 2,

wherein at Step 5,

if the allocation mode means that a resource allocation area equivalent to the previous resource allocation area has been allocated to the
pertinent terminal, the resource allocation area is not displayed.

Claim 7.

In a method of displaying resource allocation information in a wireless network system that supports OFDMA, the method of reducing the
load in displaying resource allocation information consists of:

Step 1 at which it is determined whether a resource allocation area equivalent to the previous (N-1) resource allocation area has been allocated
to a specific terminal within the base station when the base station of the wireless network system allocates (N) the resources to the terminals
within the base station; and

Step 2 at which if a terminal assigned with the same resource allocation area exists as a result of the inspection of Step 1, the resource
allocation information for the pertinent terminal is not displayed but transmission is done by indicating that it is the same as the previous (N-1)
resource allocation area.

Drawings
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 6a
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