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(57) Abstract: Provided are a method and an apparatus for
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connected through a first system, and the base station and one
recommended candidate cooperation device selected from the
list of candidate cooperation devices are connected through a
second system.
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[0024] % 1€ A B2 Al 2 Rg vehi o

[0025] & 2+= IEEE 802.16m2] & 9] -x29] o o & ekt

[0026] % 32 IEEE 802.119] Z 9 %9 o o] & ttelditt,

[0027] % 4% EebolAlE e v)ro] THH = o o] & ek,

[0028] 5% ool AE HE v)ro] TRlE = ® vhE o E vebulnh

[0029] % 68 Seho]QIE §e v)ro] TAN = & UL o] & Lhepuln,

0030] =78 Ak Ad A el A AN o] F ek,

[0031] 58 Aksl ol A4 o] B e A4 o] 2 e,

[0032] % 9% AQHE A A Mol T A o] thehuict,

0033] 5 10€ ARk 917 4178 Wb o] © thE 4o 2 vhebiit,

[0034] %112 AISHE A7 A4 el B vk A4 o & ek,

[0035] %12+ & e AA o7 A H = A A Al AF ] S5 Eon
g A E ST

[0036]  ©]3}2] 7] CDMA(code division multiple access), FDMA (frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) & 742 Tk -4 F Al A 2=w o) AF8-E = QTh CDMAT
UTRA (universal terrestrial radio access) CDMA20003} &2 541 7] < (radio
technology) = -1+ 4 21 T}. TDMA &= GSM(global system for mobile
communications)/GPRS(general packet radio service)/ EDGE(enhanced data rates for
GSM evolution)9} 742 -4 742 -89 <= 9t} OFDMA T IEEE
802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(evolved UTRA) & 2}
Te A 71e 2 99 4 ), IEEE 802.16m-> IEEE 802.16e2] %13} =, [EEE
802.16e¢ll 7]Qkgk Al =Bl 7] 519 & 84 (backward compatibility)E A& ¢,
UTRA T UMTS(universal mobile telecommunications system)2] 50|t}
3GPP(3rd generation partnership project) LTE(long term evolution)<>
E-UTRA ((evolved-UMTS terrestrial radio access) S A3+ E-UMTS(evolved
UMTS)2] UR-=2 4, 313+ Zol A OFDMAE A|-&3}a1 A} 8= Lol A
SC-FDMA & #|-&-3+}, LTE-A(advanced)™= 3GPP LTE<] %1 8}o]t},

[0037] A8 g3} A| 317] 914, IEEE 802.16m %! IEEE 802.118 =
7w ek A RE kg o] 7] 2] Abgo) of ol Ak E = A2 of T

[0038] &= 12 FA Al A =S v ERIT,

[0039] 41 EA] A=’ (10) 4 o) &2 8Fu}2] 7] X =5(11; base station, BS)= 3 3F 3L,

ZE AT FAT A2 H (A 0.2 Mol eka Fh(15a, 15b, 15¢)°]
el B4 A 0] 22 A E @ A ThA] The] ol (A el gho

ol A 4= ), T (12; user equipment, UE)<- 217 ¥ A Y o] 5 A& 714 4=
2} © 1 MS(mobile station), MT(mobile terminal), UT(user terminal), SS(subscriber
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[0040]

[0041]

[0042]
[0043]

[0044]

station), 5~/ 7] 7] (wireless device), PDA(personal digital assistant), 541
3 dl(wireless modem), -t 7] 7] (handheld device) & U= S0 2 BEH 4= 9o}
Z1A = (1) A4 o= w@ b (12) 3 Al 8k 2174 ¥ A 7 (fixed station)<
3} | eNB(evolved-NodeB), BTS(base transceiver system), 94 Al 2= 32 91 E (access
point) & ThE& &= & 5 Q)
[ R R e R A ) B 'LO}L ), ©ro] &35k A5 AW A(serving
celh)o] &} gk}, AWl Aof| thaf BA AH| A2 ATl 7] A 3+S AW
7)1 A =5 (serving BS)ol g} gt} 415 Al Al 2~ 'l A A] 2~ Bl (cellular
system) O] L2, A1 Alof| 9145l vf& o] EA| gkt AW Aol Q15 oF+=

t}2 A5 2% Al(neighbor cell)o] 2} gk}, 17 Aol O] g S A 2~E
A& ek 71X =2 1A 7125 (neighbor BS)o] 2} kvt A1 A B 914 A2
TGRS Vo 2 A A o2 A A H ),

o] 7% 3}eFd A(DL; downlink) %=+ 733k = (UL; uplink)©l] A& <=
AT ANEA O 8 sh R A= VA = (1)l A dE(12) R 0] FAlS 2 v sk,
AFE A wE12)014 71 A1) 2 FAE 9w gk}, 3hek e Ho) A
FANNE 71 AFADS DR Fo L, FA7]E vi(12)9 ¥R 5 9
FEFFANA A7 = dE(12)e] dFolaL, A7) = V1A = (11) €]
AR =

%= 2+ [EEE 802.16m 2] 2|} 7+ 22] & of & YERIY,

528 Fzsd, 979 32 8 9 (SF; superframe)<> 773 3Z & <) 3] U] (SFH;
superframe header) 2} 4711 2] 3 & 9] (frame, FO, F1, F2, F3)= 3Z ¢35}, 473 32 2 Q)
W 2F 9l e dol= B s d e o vk 2 frH e 9 9] A7]+= 20ms©] AL,
7y 29l o] F7)% smsel AL oA &kar glon, o]o) g H = A2 ofy
TSl dol, FHE 9lel] EFHE = el o] 7, T glol] 29 E =
AR Qle] 4 5 vk M E 4 vk st Qe 2gHE =
A Bz el = Al Y t] & Z(channel bandwidth), CP(cyclic prefix) 2] 4 o] ]
upe} ohFskA WA E 5 3 T/}

(A

3l o] ST ol& thar o] A BT | 9] (subframe, SFO, SF1, SF2, SF3, SF4 SF5,
SF6, SF7)S Eatalt), 7 B aﬂ olo Abake] o = 3}aky o A ] 5} o]
ALE-=E = Q) Ffe] A BT -2 A7 o 9 (time domain) ol A 52

OFDM (orthogonal frequency division multiplexing) A 'H %= OFDMA (orthogonal
frequency division multiple access)= 333} 3L, 73} ¢ 9 (frequency

domain)ol| 4] 35-=2] -1k (subcarrier) & X 9150} OFDM 412 31uo] A
T-ZF(symbol period)S & 3}17] 93k A o2, U A4 A o w2} OFDMA
41, SC-FDMA 411 5 th2 B4 o2 53 4= uf A UL N2 56,7 £+
971 2] OFDMA A 2 738 4= 9l o, o] &= ol A o] &3l A H e ¢l
E9LE = OFDMA A 9] o= A ¥ 4] b=k B2 Q)ol] Lehs =
OFDMA 41119] %= AW v %1 %, CPe] Zlolol uke} vhepatal W48 5= ik,
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A Bz o] Lokl OFDMA 41 9] S=of uhe} A B3¢ Q) o] E}3](type)©]
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AHEZY e 7 OFDMA/?J 3 EFS]-3 B 9)S 5 OFDMA 41, B9 -4
}ﬂE}Egﬂo1Q‘90FDMA /\hﬂg E?‘S]—{g]_l: 7/3 o7 249]9 2= oh;}‘ -5—}49]
YA BT A B o] AR xS 23 5 Q) e e
Y2 AR GUE Y AU S e 5 ) =, shvke] sl
Zt B T Jvht} E¢HE= OFDMA A ¥ 9] 7= 25 5d s A Y, 2+
O = ATh =, afube] Q) W] Ao sk A H 9] 9] OFDMA
APH O] A 7] e ) W v A A B2 9] ¢ OFDMA 41 o 7l <=9}

3 2| &) of| == TDD(time division duplex) 2] 4= &= FDD(frequency division duplex)
1 | FAg Fuprol| A A2
3] A&t} < TDD
e A AE e
E g gl
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O

do oz A% ol
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A ZJAE A=

49 2e15) el A A
e ERIES DI AT e
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S OFDMA 1414 232 k531
FEuko] v A Hn B 7] 59 9 l‘i—‘?}%u}ﬂ ot} X HP 4231} 9]
tolg AEa AE tlolg F-ukda), th4E 54 (estimation) S A &
Whak, 7FE W E (guard band) 2 DC 7l 2] o] & $138F d Al g] o] = v
.OFDM 418 & 54 3+ 32} B = BW, Ny, 0, G 5 ©] 01 BW=
o] A9 o) < 2% (nominal channel bandwidth)©] t}. Ny ™ (DC F-HHG -5
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BW 2 N2 AgFslo] Hubkg-5) 2~ 7 o] /4] (spacing) X & 41 A] {H(useful
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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

[0049]  3E 1914, Niger = Ny B.TF 2 7 S0l A 718 2F& 20 742-1) 714 2F2
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,

[0050] %= 3-> IEEE 802.119] 2| ¢l 7*Z&9] Y o & et

[0051] IEEE 802.119] &2 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
E4 Q) gfsiol vt 3k = Tk

[0052]  Zeld Ao B = g A B E (subfield) S Z¢E 4= vk A 4/1D
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)
Q! B el w2 HA 02 AR 5 vk Al Ao A= 274S)

En

L

=
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[0053]

[0054]

[0055]

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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AE5Ht}, A3 -5 H(association response) X #| 9> A3 7 | dol o st
2-tolt}. A 8] A (deassociation) &l J -2 A AAZE £ 7 35}17] Y3l
AR&E T

[0056]

[0057]

[0058]

[0059]

[0060]

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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[0061]
[0062]

[0063]
[0064]

[0065]
[0066]

[0067]

P>

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

|5 52 AUk
E4= oA E g9 Vmo] 7Y A o8 vERIY
=45 Fxoh, SotoldE Y Vmoll A A A= v A= BS9 A A
A, R FAE A vl AR BSoF S A S vk 1 A= v
BS¢F A4 FAle AU, A AR o] FAS e AT a2 FATE AR
BS9F A5 F418 4 olvh= H ol A ©1% & o] (mobile relay) 9 #o] 7} 9
St A1 RAT(radio access technology)E & 3l & 413}3L,

B
2 Aol 9 AR = A2 RATSE 58 5418 4= 9v) Al1 RATE=
IEEE(institute of electrical and electronics engineers) 802.16 (WiMAX), IEEE
802.16m H:+= IEEE 802.20 5 7 2 741 7]« 4= 1t} IEEE 802.16m+> IEEE
802.162] #l&lo|t}, ®2= A 1 RAT+ E-UTRA, 3GPP LTE ¥+ 3GPP LTE-A 53}
o w7142 4= 9lv}. 3GPP LTE-AY= 3GPP LTES] A 3}o]t}. A2 RAT=
IEEE 802.11< =

E 5= 2doldE 3§

ool E ¥
aEAoE AN
& 24kol 7hs gk A
IEEE 802.11° 4 &
7es AgeE e A5,
71 A7 31h F2E  dr)
FAdo]l dotatr v, =9

= —/[:
-
E 39 V]wo] FHEE T ugE o Yekdl
71422 "HE] RAT(radio access technology) %] o] 4] K.t}
AT HE RAT A= 579 &4 Al 228 ol A
3t} o] & Hof, 'HE| RAT X+ IEEE 802.16m %
2gk 9= Qlu}, HWE] RAT H X7} Seo]dE ¢ ¢
T T 59°9] RATE ©]-83}¢] IEEE 802.16m
o =73 o] A2 G| 9} 7] A= 1ke] 2 E
ol = A2 Z2 7 7 AR o2 RYH ASE

TABHA] Fahe A5 Al A E FEH AR SE] VA w3 A S v
oju 7} G 9} 7| A2 A1 RATE B8l $218}a1, &2 Fx) e} 8 =
A2 RATE %3] %2138F 4= 21t} A1 RAT+= IEEE 802.16, IEEE 802.16m, IEEE
802.20, E-UTRA, 3GPP LTE %% 3GPP LTE-A 53 Z& §-4 7142 <= 2t}
A2 RAT+ IEEE 802.11 <= ¢t}

Lo SOl E @Y Vo] 7 E = B UE o & YETL

Ao 2e ) 9F W A7 7)1 A (e.g., IEEE 802.16m 7] A =)& A 5] & H (direct
link)oll &3 AAd = L1, 38 AR & o] &3] 113 ¥ A(indirect link)©l]
oA A 4= 9t o)u) Zt =) 9} 7] A =& IEEE 802.16m= &-3f ¢14 % a1,
A2 A9k ¥ ¥ 4] += [EEE 802.11% 53 944 &= vk
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[0076]

17} 7FA] AL
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17} 7143 Qs F e A e) 2l ame) 22

(timestamp): ©] 32} B &= F- 1
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& Ax]o] g AEE ¢yolE
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b

91%) A ¥, = 33 [EEE 802.11
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[0084]

[0085]
[0086]

[0087]

[0088]

[0089]

[0090]

[0091]
[0092]

o)
DA

-Edo]AE Y o] 7hsel 1 3 Y X o] HE] RAT JH: $1H
G219 MAC 74, 1 F 8 X 7F 5238 50 Qe A 28 B9 W A 2~H)
B A, B oF o1 F(security association) 5= X3 4= AT

-HE] RAT 9] A& A5 ol & 50 29 24 = Mo 4= 9y,

An w0 Fepo]AE o] i H = G, A AR 9 7 A 7 ke AAE
A& FA DA AR-F XA gk, A2 42 9 7] 4] =5 1F9] IEEE 802.16m 914
FAeA] k= 75, 9E RAT A4S 53 dloje L A MorF 1Sy =
AU 2/m= A d A RS XA 3F= A A] ZHaction time), IEEE 802.16m
AAo] F7) = A4 W= A4 A 7R X A8k @ A ZH(disconnection
time)©o] €4 W& wA Ao ZFd 4 Tt

o) S1700 A A2 A= oF 31 88 Az = Falo|dE §eS 93 oA
= 2 % (connection complete request) W A| X & Z+2; 7| Ao O 2 A FE 42
STk 7m0 WA AT Ee A D AT Ao 5 At A 4
AT Hg A2 X7 Sk A4 95 8% WA A= [EEE 802.16m 4
40 o E T 5 vk

A S1800l A 71 A 52 Az 2] B $- 1 ApA] 2 FEo|AE §EHS
3k A4 ¢+ = -5 ¥ (connection complete response) H A A & Z+2F A 5k}, oA A
5 S vl A A= HE] RAT Sefo]AE § oA A& 54 2 IEEE
802.16me] HF A K & 3 5 vk 7] Fahe A SeodE JY S
A3kl AFEE = 2A D Hv A2 Ao 24 IDY 5 vk 94 o5 §F

| A] %] 3= IEEE 802.16m 914 4] o] F-& 2 3e

A, /1A FE St o) de] Fu e gA RN

Aak 2= 9tk o] 7] AL Fhbe] T e Ax 2 AEsle] oA 98
=z

-

4l (direct communication)2] 73 -5-, 3

g35lo] o] 27t dAS PBS F5E Qv

8L Alotd A4 A e B v A o & ek

Al S20001 A =] &4 A xpe] A} A o) e slfe] 91§ A7)
3 7 O

2 ot oo

ro HT

2 ¥
7FA| AL Q= - H e AR 9] Y AE, A2 AR 7F 7FA| AL Qo] A A| o
Y2E A2 X7 A A Y= F1 Y A gl 2B HAl Epd 2w,
A2 A 2] Y X el] A3 A1 [EEE 802.16m 12 -4 o] 3 59 gl HES
2SS Q) ©@h A 822000 4 A2 A 2R A1 4 83 WA A E S8
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