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[Table 1]
Channel bandwidth, BW(MHz) 5 7 8.75 10 20
Sampling factor, n 287125  |8/7 8/7 28/25  |28/25
Sampling frequency, F,(MHz) 5.6 8 10 11.2 224
FFT size, Ngrr 512 1024 1024 1024 2048
Subcarrier spacing, Af(kHz) 10.94 |7.81 9.77 10.94 |10.94
Useful symbol time, Ty(us) 914 128 102.4 914 914
G=1/8 Symbol time, T,(us) 102.857 (144 1152 [102.857 |102.857

FDD |(Number of 48 34 43 48 48
ODFMA symbols

per Sms frame

Idle time(us) 62.857 |104 46.40  [62.857 |62.857

TDD |Number of 47 33 42 47 47
ODFMA symbols

per Sms frame

TTG+RTG(us) 165.714 |248 161.6 |165.714 [165.714

G=1/16  |Symbol time, Ty (us) 97.143 |136 108.8 [97.143 197.143
FDD |(Number of 51 36 45 51 51
ODFMA symbols

per Sms frame

Idle time(us) 45.71 104 104 45.71 |45.71

TDD |Number of 50 35 44 50 50
ODFMA symbols

per Sms frame

TTG+RTG(us) 142.853 |240 212.8  [142.853 [142.853
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G=1/4 Symbol time, T,(us) 114.286 |160 128 114.286 (114.286
FDD [Number of 43 31 39 43 43
ODFMA symbols
per Sms frame
Idle time(us) 85.694 |40 8 85.694 |85.694
TDD |(Number of 42 30 38 42 42
ODFMA symbols
per Sms frame
TTG+RTG(us) 199.98 200 136 199.98 [199.98

Number of Guard |Left 40 80 80 80 160
subcarriers Right 39 79 79 79 159
Number of used subcarriers 433 865 865 865 1729
Number of PRU in type-1 subframe |24 48 48 48 96

[0062]  3E 1914, Neprs Ny BV 2 7 Toll A 7H 248 20 74 d) 718 22
9}-9] (Smallest power of two greater than Ny,,) ] 3L, M E5 <IA} F,
=floor(n-BW/8000)x80000] W, -1k 51 2= 5] 0] 4 Af=F/N©] 3L, F
T,=1/Afo]™, CP A I} T,=G-T,°] 31, OFDMA '8 A| 7} T=T+T,0| ™, A ZH
Al ZFL Ty/Neer©] T,

[0063] %= 3-> IEEE 802.119] 2| ¢l 7*Z& 9] Y o & eIt

[0064] IEEE 802.119] &) A7 A€ A=E9] {3
23, IEEE 802.112] 328 )2 5I & 9] A| o] (frame control) I =,

A 4= (duration)/ID =, 2 (address) 1 W=, FA2 = FA3EE A
A o (sequence control) =, 4 4 = QoS(quality of service) Ao} = HT
Aol A= Q) 35 A (frame body) H = 2 3 g Q] A = A] HE 22 (FCS; frame
check sequence) A =5 X g3t} 7] EAH 2= F 28 Alo] A=, X 4/ID
FE, 54185 2 FCS =+ #4319 IEEE 802.11 229 295 451,
Y= IEEE 802.11 Zal|9) ol 329kd &= vt A2 H =, 4384 Alf
Aol A=, F44 9= QoS Alo] = HT Alo] F= Wl ) 54 Bt
EA4 A et 234 4 T

[0065]  3Z&l|Q) Alo] H=i= vhekslk A B d = (subfield) S E 3 5= At} A 4/ID
Hr ol Zol= 6P EY = A}t 4 A== 7| E Aqn) 2 F 3 2 H A(BSSID;
basic service set identifier), &2~ <=4 (SA; source address), ¥4
destination address), A1 <& STA <=4~(TA; transmitting STA address) X <=4l STA
FA2(RA; receiving STA address) & ¢S = Ut FAHEE A2 & A7)
sz 9l EpQloll whet thE A 02 ARgE ¢ Th A2 Ao B 278

En

L

=
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[0066]

[0067]

[0068]

i s i u AR = ek AR A Ao A= 16H EY
I Ao, A %Z: H & (sequence number) X 27} M F (fragment number) 2] 27| €
AMBIEE E3e ¢ Uk FCS H == 2 o]do] =4l H i Ql o] A
HAFSF7] Y 3le] AREE 4 AT FCS ¥ =+ 321H] E 9] CRC(cyclic redundancy
check)E X ¢35} 320 E 9] A=< 4= ¢lt}. FCS+= MAC(media access control)
Fuje nE s @ Tyl Ha Ao dA AAE SR Q)

9] A M A el R A ERo] SR A Tie
AT} 2, a9l A B 1=

| A== ~go] oA 2 o] oz Ae S5 go|E
lojg] == B2 4= v}, 28 ¢ 54 Z=9

doli= thesl Al Welek 4= ) e #A4 = HA o]=0

S El(octe)d G~ AT Z S 1A B9l ZH o] 4 o]= MSDU(MAC service data

unit)®] Z o 4 o], WAl A o] (mesh control) B =¢] Zo] W ¢}5 312 9%k

2 H 8| = (overhead) 2] %3} 4= A-MSDU(aggregated MSDU) 2| & ] do] &

AS3HE e sl =9 F3tol oA A E 5 vt HloE XY

] BA B A9 a TRES Ho]E S X393t HlolE T gde
T Aol A=, X &AD W=, F A 1 BE FA2HE FA3FE AP
xﬂo] .JJ1: _LgﬂO] E_xﬂ _JJ1: =i FCSJJE%%O]')B]’EH]'E 2= o]ﬂ_ ‘?‘/\4'JJE/]

EA) ARE= A Alo] L= 9] To DS A X2 =9} From DS A X = 9]
Aol oJellA AgdE 5 vt thE dlol g Zd Y Bl 7] sl met
u‘Tﬂ‘ = ‘r‘ /\ ﬂ’

#+] 3 7 9l (management frame)< X Q] Alo] A= A &/ID =, 41 =
FR2EE, FAZIAE AL Ao A=, 2] B4 d= W FCS =&
A Zohek = Q. 2 A Do) e oy o kS 14

a1 3hE g do] ol AW 24 wkar &4 7PE o] 2
AREgtk A1 g A= 7 H ol 9 HolE @] olr

A ol JHER ] o ejA et 8RR ARRE o Ak F AR HE
MBEN] S T Q] 54 de= A2 U3 AHE LSl 8] 7 (beacon)
A2 HEHAY EAE e, HEH A 74 B9 $83 9SS
ddettl, vl L Q)2 o] ~H| o] & HIER] Aol FofakA| a47] 9] sl

HE d&A 7t =8, 03 L9l o] & ZHolHdo] HER A& 3l

QA = Q& F7] A 02 AFHT L2 B Q % (probe request) 32 H =
| £ 413} IEEE 802.11 U E 9 A& 3F7](scan) ¢ 3}o] AL-&-H U
X 2 H -3 H(probe response) Z #| > L2 H QA L ]Qlof tgh -Solr), 95
2 “d (authentication request) 32 8| 2 o] LHo]H o] A2 EQEZ Q15
LAL 7] Y3Fo] ALgHd ), 215 -5 (authentication response) 3 2] & ¢l
o g o sk g o)), 91 3l Al(deauthentication) 32 & -2 15 A A &
TRA7]7] f138te] A-&E T}, A3 2 7 (association request) 32 8] > S %

HELAE Q1A stal )15 W& o] 5 ZH o] o] HESR Aol Fofst7] 98k

o
offl
[
£
o
o

o3
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[0069]

[0070]

[0071]

[0072]

[0073]

AE5Ht}, A3 -5 H(association response) X #| 9> A3 7 | dol o st
Svtolt}, Agl &l Al (deassociation) & & A AAZE £ 2317 Y3l
A& H T,

IEEE 802.1100| 4 15 2 A3k A xtel upe} 371X AV el (state) 7} =4 S 5= At}
3% 2+ [EEE 802.119] 3714 A e & el o)
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of o]&l| A A5 o]5 & (throughput enhancement)®] &5 A& 4= U,

A= 71 A =53 = G| of 7] A = Abol o] A o] F2
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[0074]
[0075]

[0076]
[0077]

[0078]
[0079]

[0080]

reuse)ol] -2 &g}o] o E &2 22 F ¥ (client clustering)®l] 2] 3|4 U EH =

8o 54 % gl
4t ZeloldE @Y Y| %o THEE o o2 U,
4% AxA, 2o E fe /)& A] 22 4R = vl 22 Bssh A
2871, 7Y 422 74 w22 Bse} Bl 3

ob <= ATE 8 A= WA=
FA1o] TS B o AT & A
o A o] % & & o] (mobile relay)2} 2Fo] 7} )
ojul] Z} A= o} v 2% B A1 RAT(radio access technology)E &3l &4l 8}l
GA = A2 RATE T3 418 5= AT} Al RAT=

IEEE(institute of electrical and electronics engineers) 802.16 (WiMAX), IEEE
802.16m 5=+= IEEE 802.20 57 &< 541 7] < 5= At} IEEE 802.16m+- IEEE
802.169] I s}o]t}, H2+= A 1 RATT E-UTRA, 3GPP LTE %:+= 3GPP LTE-A 5%
e 54 7)1 4= v} 3GPP LTE-AY= 3GPP LTES] # 8lo]t}, A2 RATE
IEEE 802.11¢ &= 9t}

L 5v SPoldE §d V]eo] e E e B e o & YETh

oA E 78 7]+ 'HE| RAT(radio access technology) “J ] o] A 1.t}
EHH O ASE 5 ATk WE RAT FAE B0 B4 A 228 o] 4

=z ol

ov}
wn
o
»,
NN o
o
>,
ot
4
hosd
U
o

Flr e i

w2

E2fo] 75k X2 @ik}, o & Sof, HE] RAT 4%+ IEEE 802.16m 2
IEEE 802.1161 A "5 Al of] & 2Fa 4= At} HE] RAT 3|7} Eefo| A E 3 &
A /\},Q_O]_Lz 735-, 'HE] RAT X = 5922] RATE ©]-£3}¢] IEEE 802.16m
1A 5 EA1E 4 k. ol E Eof & 73 o] A2 X9 V) A5 1ke] Al
%2‘ o] °ﬂ°Lo}7% , o A Wl = A2 GA7F 7)Ao R RE AT S
Fal8kA] Bk -

A1 G2 & JE A= sk 7| A7 FAle < AT
W Zb X 9F 71 A2 A1 RATE &3l FAlahar, &2 g2 9f f & A=
A2 RATE 53] 5218 5= 9t} A1 RAT+= IEEE 802.16, IEEE 802.16m, IEEE
802.20, E-UTRA, 3GPP LTE % %= 3GPP LTE-A 53} & H4 7]4d 4= Q).
A2 RAT+= IEEE 802.112 5= 21

T 62> ZEtolAE § Y V)& ??ﬂﬂ—t— T o2 o & vEld

A2 AR 9F ul A5 7)1 A+ (e.g., IEEE 802.16m 7] A 5H)& 21 % ¥ = (direct
link)ol] o3 A A o= i, = ZA]Z o]-&3}o] 1H4] F A (indirect link) ]|
ol A AL 2= qlt}, o] ZF A2 9} 7] A =& [EEE 802.16m< 3] o1 A ¥ 31
A2 29 319 AA] = 1EEE 802.11% e 249 5= 9

ojglo| Al ZefolAE & 7|9 8-S 93to] "HE| RAT ;é}i]%-% A=

AAst= W 2 AAES 8 A (release) S A Y8 8 55 kU, 0] 512 Ay of] A
Zelo]AE FeS E4 A1 RAT 71 A ol 3481 2]+= WE| RAT X & A2~
A, FepolAE fH S flato] 2 FA 9k A2 RATE 810 A8 5 3=
& Y gAe g 51 HH G 7 A2 RATE Foko] 22 g9k

elol Al E § 2 S asA W, Fu H Y A= FejolddE
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