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(57) Abstract: The present invention includes a plural-
ity of access points (APs); a plurality of user equip-
ments (UEs); and a macro cell, wherein the macro cell
is configured to receive feedback including a first mat-
rix configured by connection information between
identifiers of the plurality of APs and the plurality of
UEs, generate a second matrix including information
on a specific AP to be activated, the specific AP being
determined on the basis of the first matrix, and broad-
cast the generated second matrix.

(57 8A: & B L T o] oA EQIE (Ac-
cess Point, AP)E; D}TJ @ (User Equipment, UE)
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[2] @A deeide 71E9 W32 AMacro Cell) 9J3o)A ojF A&
A (Heterogeneous and Small Cell) SE|Z &slw Ak, 22 A7 ge =
= AHIAE HAE AT AW 54 g Axojs = mE A
E7MA FHolAle 23U E E2%(Ultra-dense Network, UDN).© = 21gd Ao
2 odEo. ol N & F43ke 489 7A2EL 7|&9 FEA(fento
cell, FCell), T2 A (pico cell, PCell), EE 287X (Small Cell)d g-o
olELE BYY JINZEY JFPolgtn & 5 g},

[31 = 1& i3z 45 9o 2% AP(Access Point)Z TAHH DN & U
T = 1 olA Yehd UDN o Fxo)A ste 2wz Ao AA 9 T
2 Mulzx @ £ Ao =3, w3z Ae Az gy A g2
(Coverage Hole)o] L4 Wxsle 988 3t} 718, og 7o 2% AP E0]
THH AvPAE T E B 2 AAE BASE GIZ Aol <A
EAske eu ol =(0verlaid Network) Fej7} "y, o= AL A7 S E 3
o2& AAHA] FaAHE MulaE ATRE 326 Angx] sz °o]F
sted &3 ¥4 (Call Drop) @ T2 Au|29] Zgho] walsl= AL ajdo] ®=A]
st A%E R

[4]  wia=d& AA WEYA Aol(Control) HAHE= Aelst=d 2144

Su)
e

(ot

TE AT, 9 DN & AWAIE 2 AE(capacity boost) L0 2 T2 AREEY,
A2l A (coverage) 7t 28 AP 78] 239 S5 U}, w3, &% AP 9 A7)
B3 Be 5 7] WRel, 9429 9do] g 28 AP So) T EAY ¢
RoH, AlFEAHA AT Ee maly dFd" gdo] g 2% AP 9 HAE
THORE X Aoz JATgA Y ux] anE =2U & g}

[71=2 3A])
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[5] & Z9elM olF3x st 71eH FAE, g2 T2 Po] mmz
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Igstel, 37) vaz 4e, 47 g AP 29 AEAET 47 teo
N
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12 (Beacon) HIAIA S AEsta, A7 AAHE ] 2 9

|29

A& §Ho=z @ ot
HS3A B B4, B-LZ(Turn-off)E F3sks AL SHo= & 5 ot
A
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[22] %6 & B wgelne} IE o Wow gold 2 A=om o) de
FSM(Finite-State Machine)& v}e}uic}.

[23] =72 BV Jowste g 2E WA 9 o2 Jgun).

[24] = 8 & E o wat 3-9 A A(column-row elimination)®alo =
IE AZRE PE S AMste PISe H9sly] 9 Fusol.

[25]
[26]

¢

[28] = 12 = AP <t IE & M43 Aol 2 2o %o gisto 233t

[29] = 13 & Proximity ON €¢322]2& 1000 7H9] A3 AP, 1000 Hel UE 3¢

A= FHAN AgE Uebi.

[30] = 14 = E Agel] Bg EY3 22F 2 Yyegz 59an 9 3}

g YEhdn,

[31] = 15& UE /5ol ©hg MEY 3 olux] 589 Wws= Yelur,
[(EB A EHTE ]

[32] elst, & 29l e nigAg 24 FeE 5y =He Fzsid 4

A A ARE =AD 9 olstel AR AT AR B wne
ANHA UANFHE AYstuat s Aoln, B wuo) 4N £ = g
T ANFHE Gl s o) olyth. ojste] AT APe E wwg

olste] M 8L o]584 A=wo] 3GPP LTE A2 A9S s1Asho
TAHeR dWsht, 3PP LTE o SH3 AFRe Astns ge o9 o
A A &HO = Hg shssi
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[34] o}2d, olate]l MHo] ojr WS UE(User Equipment), MS(Mobile
Station), AMS(Advanced Mobile Station) 5 ©]% i 143 9 AHEAG 7] 7]
= §33%te AS MHEY. =8, 7)1XZL Node B, eNode B, Base Station,
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[36] & &Ho] HEd ¢ & o552 Al2we] d#H=A 3PP LIE (3rd
Generation Partnership Project Long Term Evolution: o]8} "LTE"2} &), LTE-

Advanced(o]at ‘LTE-A’ 2} &) Fal A]x®o) ths) feFdoz Ad s}

-

3 ZdHolg,

[38] E-UNTS(Evolved Universal Mobile Telecommunications System) A]ZE2
71 MTS(Universal Mobile Telecommunications System)ol| 4] Z13}5 A AE o
A, @A 3PP oA 71xHd B FYL APt g . YEkH o= E-
UMTS = LTE(Long Term Evolution) Al&~®lolgty & 4% Qlth, UMIS 2 E-UNTS
¢ 71€ TtZ(technical specification)?] AA|% &L 72+ "3rd Generation
Partnership Project; Technical Specification Group Radio Access Network" 9]
Release 7 3 Release 8 & =& 4 o},

[39] = 2 & F=x3¥, E-UMIS & 92 (User Equipment, UE)T 7] %= (eNode
B; eNB), WIEAA(E-UTRAN) &} Fdo]l 9X5te] 92 YEYIe dAg: e
Al EH ol (Access Gateway, AG)E X3t} 7|x|ze HRENZE AMu]lx
HEAZE M2 9/2: FUN2E Mul22 98 g= Holg ~2E¥S §
Aol AEs 4 o,

[40] & 71X Sl sht oj 4o o] EAgT. e 1.25 2.5, 5, 10, 15,
20MHz &9 HAF F shtzE HAs) o) 9ol ot T ¥ A A H]

2 AFdn. M2 gE 42 M2 g2 g2 ATsEs 45y 4+ g

—

rr



10

15

20

25

WO 2015/016429 PCT/KR2013/010161

IS g g i@ dolE 448 Aojw) 5135 2. (Downl ink,
DL) dlolEle] tia) 1A=L alFP3 2A2Y FRE ALso i ol A
HolE 7l A4" A/ Fa4 , 723}, dlolE 3], slojBI=E x%
A& 83 (Hybrid Automatic Repeat and request, HARQ) T& A m 52 g2

A
535, dolg =7, 5}01_‘1\’45 A AFE 2 Y AE T R
ZNAFDAE A8 B e Ao Egd H4e e o] Av} AR&
2 7 A% HdF(Core Network, () AG & ©Zo] Algx 52 =29 oa
MEAT == Fo2 F4E $ Ao, A¢ =
TA(Tracking Area) ©$12 @2e] o|54 L& #a s},
[42] F4 T4 7122 39 =28 9F F2Wideband Code Division
Multiple Access, WCDMA)E 7]¥}o. =2 LTE 7}%)
A9 279 Jidle N&Hoz Zilsln g
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=
>
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>
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As AEHT gong gz & A7t 2
THG. HED HE A, Mua 7144 Zd, $54 g =04 Wz a)
., GETEG NEE Aedols, Bde A 519 AR So] 97w

[43] = 3GPP = LTE ol tieh 34 7120 gig 228 DS stz 9
o 2 "WAAMAME A7 Ve "LTE-Advanced" T=¥ "LTE-A"g8}xn

LIE A2} LTE-A A2’ 32 ol F shbe A2 Yoo zol),
LTE-A Al==02 o) 100 MHz o] 9L A48 A E¥2 513 glon, of
€ S8 559 FHF B2 A8t FUde 2yEE= sAglo] o g Aol
A Ee HAE g Alo) M (carrier aggregation == bandwidth aggregation)
7S AHESES St Aok Aol ojaEAold B He Fus goe

AHEE] St Bgo] Tl BES s Ade =7 29 gdozm A}
SIES dH. 7 FoE BS0) AT L TR Al2HoA AlEHE AaH B
S BiEel slzstel AR + An. 4749 Fis e FEUE A
o] (component carrier)& o]&3}o ALEE )
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[44] = 3 & & 2o ma T B AJ2=100)90 49 7]12]2(105) 2

[45] 4 B A|2E(100)S FHEFalstd Ve Y] 98 shue 71 A =£(105)
T shte] @2 (110)& EASAA T, st ol 4ke] FAF @/ Fh o] /d9]
)

[46] = , Z1IA=(105)2 $41(Tx) dlol8] TR M (115), A&
B27](120), $4171(125), $54 EILF(130), T2 A4 (180), wl=a)(185),
TAZI(190), B8 H£271(195), FA dlolE T2AM(197)2 T8 & 9}
133, SH(110)2 FA(Tx) dlol8 TZAX(165), A8 W=27](170), £l
71(175), FA1 QEILH(135), T 2AMA(155), WIRa](160), $417)(140), A=
=271(155), 4 dlol8l T2AAM (15008 I 5 grF. FeL}(130, 135)
b Az Z1A=(105) R 9T(U0AA SR EAE glAw, 71X =(105)
R TRA0)E 5F J19 dEHUE T OF oot maby, B ww
of & 71X =(105) L S(110) MIMO(Multiple Input Multiple Qutput) A
=82 Addth. £ 29 @ 71XF(105) ¥ 9T(110)E SU-MINO(Single
User-MIMO) MU-MIMO(Multi User-MIMO) W4 RS2 x| stc}
[47] st&FH A Aol A, %‘—ﬂ HolB T2 AA(115)= E
=

<3 Hlole AEE")L AF
qo. A2 HE71(1200% o] HolE HESI Uy ABSL 4 T A
o, ABEY 2ELS AT}
[48] A2 WM271(1200%, w8 2 493 ALESS gFsetd ojg &4
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FElUH(135) = 7|A| 2o g HE ] 3}
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GH(110) 901 A,

[50]

T ¥ ¥ (downconvert ing) )}l

)
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—_—

A

Al o]F T A (155)2

ZAA(155) &

o
=X
N

.

b o) o

<]

B

|=]
T

3L

E BX71(145)E

Al
T

’

g

[51]

sl

10

41 Holg xz

o}

ZAA(150) 2 A)=38
t]-v33 (demapping)) 81,

Ir

= T2 (Rx) ©lo]H

dlo] &

b

=
L

A (150)

—~
1o

i

T QlEl 2] ¥ (deinterleaving)3ti, ©lz:

72}
3

A=

ks

21 "olE Z 2 AA(150)0] ¢
71(120) 2 £ dolg ZTZAA(115)] ¢

Z71(145) %

2 B
= &

[52] A

15

]

Mz

B
=

]

71 A =(105) 0 4 &) A

gl el FR Ao

[53]
°]¢

o)

ZAA(165)= ETgH

1 dlojg] =

A
il

H3 Aol A,

AHelste], diole] JEEE A

A} ?‘{)1:

92 (110)2

<H

N
Tl

T

Al
=i

o
Mo

=
=

Z1(170)& ©lolH

w

el

mK

)

A
Fa

171(175)

ol
<)

A71(175) 2 A F3+o}.

4o
ofn
!
Wi

=
=

= AEHLH(135)

3 Az

At

SR(110)2FE 4FF3 457 deh(130)S =3

71X = (105) 0 A,

[54]

Aol A

o A =

3}

ALY

71(190) = &

E]

td, @2r](110) 28

€ AYs
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=
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[55] ©2(110) R 71A5(105) Zhzte] 2 A4 (155, 180)= zHzh ©hab(110)
2 7IAF(105)AM S &g AA(AE B0, Ao, 24, Be 5)at}, 2z
o ZRAME(55, 180)2 T2 F=E 2 dolHE AFsEs bry 44
(160, 185)E7 d2d < Urh. =22 (160, 185)E T Z M| A (180)0] AZAF o)
Loy Alx=®, ojZglAol M, 2 Uut 5 (general files)EL ARsie)
[56] Z2AMA (155, 180)E AEZ(controller), wnlola=z ﬂf—i—

<)

=

=
(microcontroller), wulola = Ei/‘ﬂ*ﬂ(microprocessor), nlol3 8 AFEEH

) ot

(microcomputer) S0 2% 339 4 ¢}, , T2 AA (155, 180)= 3=
o} (hardware) =¥ H9o}(firmware), Edo], B ol59 A s F
dd =+ 3o, = oj&dle] B 2] AAdE 2HIE Ao =

LS FP3EE FAE ASICs(application specific integrated circuits)
L+ DSPs(digital signal processors), DSPDs(digital signal processing
devices), PLDs(programmable logic devices), FPGAs(field programmable gate
arrays) 5ol ZZAA (155, 180)dl FH[E £ gith. ¢W, Heoj} 2z EY
g5t 2 2o NS TARE Aoz B Wy sy me

> = 3

golrt £ Ego]

Aoi= Z =2 M4 (155, 180)
A|A1(185, 180)°l o3 +%&
[57] @&} 71X Fo] B4 B ANABMEHRT) Alole] BAM E H o]~
ZEEZY HoloEL, JA Alzd"oM 2 ad  0SI(open system
interconnection) 229 39 3 7 #HololE 7|2 A 1 #olol(L1), A 2
olof(L2), B Al 3 #Helol(L3)2 £7d & tt. 2g FHoloj= 47] A 1 4
olefell £3dtv], By AYE B YR AF MWAE AT, RRC(Radio
Resource Control) #@loloj= 7] A 3 #olojo] &3ty (E 9 WEYF Alo] 9]
Al 4 ALES AT, @GP, JAFL B4 54 YEYI9 RRC ¥ o]
o] F8 RRC WAINEL mPg}.

[58] & WA AL FHE VA Folge folE AGAQ HPoz AleF=

rukfl!:

AT A ES AR 342 5 Aok A X 2(EE A)e g 729

=
Fo Ausg AZSE AAFeE 2 4 n, 9Y oE A% zE
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(coordinated multiple transmission point) AFol|Ae] o] A1 < FTFAE

T+ o ol guelM MY JAF(EE A)L PFA X I(x=

A (anchor cell)olgt F& 5 Q). v AAZ QA 7|(ZL x|

O AMRHE AR A2 3H9 £5 Q.

[59] & THAE wlazdd 94 ZE 28 P E N AASS Al, UE

& 2% AP e 845 A7l wWeke Abghh. 3GPP LTE
2% AP, User Equipment (UE), SCC 2z} & 7|&o2 A

= =
BT FAH B AlzEoq B wgo] wE, 428 7|XZE59 On/OFF At

)
rO
Nd

P =
ok,

bes 2o
[60] F4 54 AZYolA, 28 AP EL QAW wko] gE AH AR A

7137 8435 At Ho] ¥ Z(Beacon)

A
MAAE $25tm, 28 AP o didle ve) 249 s $9gsta, ua A

g gHel siFatA] ohvstd, oAl wiggs AR Solztth. Lo, Hl=
AAAE 28 AP IDE T8 Q= Ao wRA s}

[62] HZ WiAAE £ E & ¥l2 wA)R 4 RS alo] Ad" &
T AP EE HAR AT PEE HARNE fewEy, ol PTEL )

A8 71Xl A SCC (Small Cell Controller)® H4gT) Lol 7},

UE
MIE A R JRERY ol AE AV ZRY 24E A% s 2EE

rr

A HEW & F = ot B, E 7} BZEE $8% QoA 219 o
TEE T 1ty YILEE 5% gL 5 9low o o] FSM(Finite-State
Machine)7} o] &2 4 % Qit},

[63] SCC = UE So] A4% 2ALEES vlFo 2 (F o B Bxe o =
Ao, o Wt uA] a&d YEYT » 3 (thoroughput )& EA]o] 1d
3t o= AP AP S Ax Aol F2A ZAHT F o] ARE AP-ON WA o] &

o BREANXE & £ ok

[64] F2A3t Jeie] 23 AP = AP-ON HlAIXE E3 AP-ON #A]x] =0 A
A9 248 HES AP F A/ BHE ARG, o i, UE &=
SCCE AXA &3 23 AP E W=4 7L -’F(wake—up)lx:- AT, &, 2 AP =

10
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B AE(eE E0], PUSCE S8 A$HE B o 43 a7o Sgsto
24 843 (vake—up)2 F Qo).

[65] 1. ¥ #gore] 43 AP(Access Point)e] AR}

[66] Hedt 2 2 Ays7] AT B 12 423 428 AP o viste og
2418 Axs dedle g dojtt.

while () {

while (43 MEl) ¢
if (HEBE vEot gioo)
(LT AZHO| XU AA2 diBAE F .y
else {243 NEjE2 RX|F.}
i

while (HIZ 43l HEl){
FIIHLR 1, AlZtolch ®A| s H.
HIZ (X212] apip 3 HAIX]) broadcast.
UY3 IS HESt0] vE A FESE ap-oN HAIX|E SAIE,
= scc 2% E| ap-on MAIX| $AIE,
if (aP-oN HAIXIOIA #HE dHis7t 1)
(2o F. )
else {HIEN3 MEfE2 LXIT.1

1 oA APID(Access Point Identifier): eNodeB Identifier(eNB-ID)
S M 2% AP 159 D2 Uehay.
[69] = 4= 2% AP o 528 A9ety] Y FuTol = 4 oA, 48
AP E2 F713t5 0] PlE] AR F7) T, vtk SCC 2HE oA 7} a5 =X

& AP 7} Ay

mlwlﬁigﬁ%%g

[
o
¥

P AP = 222 WA 2L YA,
. E.
l:!

©
Z(off)ste] vl EAAT. &, 2P AP E W32 Ao /2= gz w
€ AbEol 7hsdtr]l mMEel, 222 HAYL QT (off)sdE A2 o
AMZA Wl Eo1QW waA 245 AHz 438 5 9.
[71] = 5% &% AP 9 ®©-2(TurnedOon) S Jeh:= Hmxolr).
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(72 = 5904, Aol 2ZHo] A& 2FAPE F7] T, vl} 223 AAA
(243 Zel) APID & BREA2EFo 2N A9 A Yo 9= E
Al 2% AP o} EAE LHAETE. oW, 28 AP 7} AA9 RS okgly) 9
stol dEste A2 g HE dAAE 80, T, 712 82 A2 95 Eig= N
714, BIZ WARY F7(F, T,)9 dol= 5o BAY Heugo|me
LTE A A AMA(cell search)ol Ag3l= AAE AH B2 (Systen
Information Block, SIB)S] F7]1& n#ste] A== o] wdAsich. o=
€, 7P wWe SIB o F7)E 80 ms o]H T, = o]Ae A% u) (d= =
800 ms)7t & = Qo olfE A s|Eo TN BN AAdHi 5u4L O T
MM £ dEe Hed 5 ks FHo] gt

[73] &% AP & HIZ HAAE $2¢ o)F, 44 E= ZHoT dad SC
E5FH AP-ON WAAE A8, 2, 28 AP = A3 P4 (d=
physical uplink shared channel, PUSCH)L E3}o] E =2 FE AP-ON &)z
TAE FE ok vobrh, &% AP & SIC EE B 2HE WS AP-ON HA] X
A AR(SE, 28 AP #4938 HlES 33t At wrepa Al e
3t ",

[74] 2. B W)X UE(User Equipment)e] A=}

[75] UE = Aal9] o]EA(mobility)s A8 AP(EE wjaz ) U9 2%
S ¢ 7 W7 "WEd, E & RSRP(Reference Signal Received Power),
RSSI(Receive Strength Signal Indicator)® FalxlE Hz A& 44 Tz
(Reference Signal Received Quality, RSRQ)E #AAated 39 e] 32 (Chamnel
Quality Indicator, (QI)& B9d 5 9t},

[76] & 2 & F=zsle], & wygox SCC o FHHE Ja E o T3
Fig= )

[77] (& 2]

’

=
=

e

o

X718 2E urE= o3240 dAgio] oo},
while () {
Cell Search
State transition (based on FSM)
sccol 2E Mo co1 B BlEE
Wait Ty

12
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[78] & 2 oA YEhixo], IE 7} BlZ HAAE $48 o]F, da =4
(g 80, 1 == 0 22 239 & Jd) &&= 42402 98 & 9= 3
E7eSE (€ E°], Adaptive Modulation and Coding (AMC) Z&A]e AE

dp

1
ofr
o
H

o
ot
AC)
H

E HAIAE SCCE HJ=w 3o},
= FEst] £ LHoM Y E 9 F=w goly 2 Y=o

6
Bl (HO)oll tig+ FSM(Finite-State Machine)& A 3ghch.
X

iz}
3
w

[80] & 3]
Gl &% 4 oo
HO to MC BR2YRO| WEQH
HO to AP; LYAPOE WEOH

Beacon Receivable | UE?t 2EAPOIA "l HE22 M8 £ Qck= HE o|0j3i0], 0 NEJOfA &= UET}
LEAPS| AR} Lo 2HBID U HR o)

N

0

In Coverage UEZL APl &2 Uof S0i2k QUOjM BIR2E 4T 3 ULL 2E scowsz
371 ® ABAPY T IR QKB OISSIAER Tk BB U AL =
ZHEIX| Qo B{R2D AEXF ME O[SSET} ofdl AZHS ChA] Zolst

[81] X% 6 oA, v AZF7] T, vith Fei(state) 7} W3y QAR =7
Torbch UE= vh2=24d 2 29 AP 2RH AEZ=(PIC, PAP)E =H3w SCC =
AE ARE A$3
[82] mwatA, SCC & #A" A BBE wigon HHG o 2 Al A (threshold,
S, Dbeacon EE Acoverage) S UE ol Al 250} FSH oA AA=oBj2 95t S Ei
W3l (state transition)g 3 3she}.

[83] &, =694, IE 7t o184L AT 1 /9 Wjazas 2 Ay 28

AP Abolol A olFale A%e Y, 3741 AvEe F, i) waz g

A A% APLOE o]F, ii) 28 APl oA W3z Az o]% . {ii) A3 AP1 9
A A2Y AP2 2 o]FdtE YTl oE dudict.
[84] 2.1. UE(User Equipment)®] wi3z AdA A3 APl = olE Alyge.

(S601)

[85] UE& ‘HO to MC' AElolA wj3= 4o AAso] o}, ek U 7} o]
e SHHA 2% AP1 o AvjElA] Yol S47A 59 28 APl 9 Ad 7} =7F
sorXItt. webs FAH2Z ‘Beacon Receivable’ .  ‘In coverage’ NEZ

AA HO to APL FElo)M A& AP1OZ = oBlE Al

13
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[86] iz Ao 2P APE W= 3= AL 23 AP 9 ﬂ‘ﬂfqzlﬂ A) g
Holm, &% AP 9 AW A A E 7} HEY Y= AL 3
57] W&ol ‘Beacon Recognition’ , ‘In coverage’ ArE] A A FEom

1% S 3 W=oME FYUT)

st A9t Bou, 4% A2 d=om: s ge 349 o
E HELHE A @3 wpoldx s AR E o] wigHsi, =,

2)
A9 nomadic walking € 58 F2 fd=9on7} Yol Aoz 1273

ny

[88] 2.2. UE(User Equipment)®] A% AP1 oA wlas Az o% AlgEl e

(S603)

[89]1 UE 7} ol5& 3l 43 AP1 o MY E "oy mjz =49 AHIRZ &
o17HAl Hl& 7%, ‘Beacon Receivable’ AEIZ ARA  ‘HO to MC g2
Al Az A=W E Aot

[90] 4% AP oA W32 4 Fzomi = A= o A 2| =]
e VIAFOE I E Fysts Aolmz A AP W ¢
FoAoR oH-gol gk, Wk 7793 ‘Beacon Recognition’ A‘E] wTF
|1 F=ewE 3o},

[91] 2.3. UE(User Equipment)®] A3 AP1 oA A3 AP2 2 °olF AU L

=2

(M 8o
flo
fulm

to
PE
£

tlo

N

(5605)
[92] UE 7} 2% AP1 9] ABYA Wl Ut}r} o]FL sted o)A 3 A3 AP2 9
AW AR E0l7k= H$  ‘Beacon Receivable’ 9+ ‘In coverage’ NHE A

AHA HO to AP2' AbEjolAM A AP2E =W E Ay,

[93] UE 7} FSM oA B8l W35 8l7] 48 vimzdos 2 Ao A
(threshold)7} Hoslch. €4, “HO to MC  AelolA  ‘Beacon Receivable’
FEZ 015387] el HE AYAX (Beacon threshold, Ape ) AY AE
ARt G714, Apecn & B W, AR AT 28 AP o] 2 99 A}
ol& A A 2T A (offset)S melstth. 28T ‘Beacon Receivable’
EClAl “In coverage’ FEIE olFdly] YeiME AmalR] A (Coverage

=2 3y 5
threshold, ACoverage)E XHE’_ 701'5:—9]' H]ﬂ?}_‘\:} ACovex’age 'E ACoverage>ABeacon =

14
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Hste] v

IZ(Beacon) & AT + Ax UE 7t AAZ 28 AP o] AR <to
2 AT deA Be AR o] pRaus 22 2S5} slseix

[94] 047]/\1 AR NN 2% AP 2 F=oW A, ¥ So] gl
WEA olFstE B¢ 4% AP 2 B dAEE AL 9] o 7 A of
3he ZH Ol E(state) & & W o FYOY, 28 AP oA wlazaz o]
Brols Boidoz e A9t dAEx 2 Ao woald Mazdz
o WME JY=eME A8 ‘In Coverage’ AFEi(state)= AUHT HEE

Beacon Receivable’ AHIZ ZA/EE HA4g" 4 9o =, MARAgNA A

g AP 2 Jolox WEomE Wass) Yo AngAs Hn gone 4
o7t hs) doluE WA Pl Ak, WA, oy eXzgo) B
8% AR AL8ATL G5 2P o) Ao o Aol Bolg o)Fo|

qe

HE WL Aotk BE 2 AP oA WAz AT] dEom= 28 AP 7} 2

= A2 AR AddA SHYE Au2E YN E BE fsons) wg

& AtgolEg, & o e YA gz 97 dzone Aot
6 oA, UE b °HO to MC' AE]olA  “HO to AP );}EHU}Z] 2 9o

T & 7ItEls AL E 9 o)5 A mobility)o] o& Bxga =

A gt &, vlazde] dZ5e Ju BE o)x4

g ol%

RILEER LS P R T

r°"

m[o
N
)
&
l
b

2 2% AP 5 E 7} AYsbd o8 A Apolo A
BF B2 2AE 5 Ao, meEpA o
ol A= EE &2 AL B¢ 28 AP 9 AvalA obo] Y=o, AL w3
24 d2H gle Hol B} vttt weld, B ey 3T &
2}H(Ping-Pong effect)& Z017] YA FM A= o= 0], HA T, o 3 )
4% AP 9 A Ao HEZ A9 E 7} 28 AP

Helell S019k 9l& Holgta Beetm AT onyl AYE 5+ T 9ot

©
>,
ko
e
ri
il
ol
s
rlr
B 5
\d
X
w2
(@)
(@)
il
i)
Rl
(i
i)
>
N
i
B
Iy
=
o
rlr
=2
>
&
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Z7|3t: ZE v = M2 2Mof A5l0f Qict.

while () {
Cell Search
State transition (based on FSM)
M3 AIZ ap 2 7Y

PUSCH &allAl AP-ON HIA|XIZ A& ap o Ns
Wait T,

}

[99] = 4 & F=z3d, B 7} 0]2 AR E 2513 PN & AFL 3 oo 7
= &8k, UE 7} 2 39 T, A1zF o] A28 AP o An
A HEE f7A] g71g $ Yok o), B = A9 QI AH 58 &%
dtod FH] A AP E FollA B AL A AP =
A AP 2R A9, IEE A3 9(de =o . pUstH= T3t &4
3t doR2 AAH AP E AP-ON ®AIXE HEs 5 9o}
[100] 3. ¥ wgo) A9 SCC(Small Cell Controller)?] Az}
[101] & &HelA, SCC & o4 E E22E A4H gxE HAIAES ET)
E oW F7 o 248 A2 28 APE AR 2 Qo)
[102] =7 & E 7} sj=sle g2 E WA 9 o= Jeld, © 7 =
Hzsted Awsd, B 7} =dals HTE AR E B 7} =33 FH 23
AP o g AF 7t S0 W ARE THIY, o2 gy A = UEbd

2 Y dAldel wa2d, E 7} JTusts gxE oAH ) et =
BHE 2717 BAoR AMEE F Atk & 7(a)9 o], =¥ 43 AP

P UERlE 1 bit’ @S, £ 7(b)9} o] =W A8 AP

2o AF b AR 2 dF by 52 A9 dElUE N bit Ao
Hdebd £ ok clsll e, £ 78 Fxshe] B weo)q SC o S st

7 (decision-making)

o)
PR

T 7t o4F =

[103] 3.1. &% AP W=7} (B9 UERT =& AL soco] Tzt

[104] &A, 2% AP 7} M9 £ U=z wxso] glon AgzHos [ =
H2 BER EASE Z9E AHEY. olgd PLe, UN oM Yuxos
HERE, &G AP 9 (013}, j)7F B 9 (ol )BT By gRd @Y A
7b a8 ATt B AsE 2 a2 9y 4 7} 2-9g. ol

B¢ B8 AL 4 P (sparse matrix)9 EHL 7}A 2= g

16
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[105] 2% AP o) 2=/ B9 UERT £& AS @438 Ajz 428 pp= |
Wy Hes AP},
[106] 3.2. 4% AP9] WEr} (B9 WERT 1o
[107] 4% AP o Zx=HT E 9 W57l o] & #S oE So], He 29
ARl B £ B & Mul2dtes 495 d9at. od A9 2ys
A 2 AP 9 JFS AAste AL Lol8x o}ysirl,
[108] webr], & wolrs SCC oM BAE A2 28 AP 2 AFs= gy
= Ak, ojdtME, IE 2RE d49 HIE v 38 JuE o
AR, 29y dAd we @48 Ad 48 AP 2 UJehg= gIe g
E YUY =, 98 S9 7 L ES Jguy, 2t
il

—_—

O

o,
S
1o,
oft
Y

S =001 dZHA Fe FeEs ztz Uiy, gy
I, 28 AP = % ] 7jolt}.

[109] <471, &5t AN 28 AP 9 5= Jadoz sy dx R=F
(throughput)< H s}t A17]7] 98 B4 4=(object function): 484 1 ©

2 Hed % o,

[(110] [&3H4) 1)
max. Z Z Z P. x 1(S )

1,ifS; >0 '
— )]

2H] Atole] 713 X] (tradeoff parameter), PE 28 AP(j)olA &H]5= Ao
howEkA, A 1o ok olg anhe BAs Al 28 4P o Aes
HA7t Hojof g},

[111] 3.3. SCC 9] -4 AA Hx}

[112] = 8 & ¥ 9o wel -4 AA(colum-row elimination) 2l o =
FLAZREH PP 58 ARste PAe Uehin,

17
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iy

AP ' 2 BASAZI T, jFAS AAIFTH(S801). TlRo]. jPol dz72" 4 g
ESE D (F, 1 dA #)g A20H(S803). ojo1A, FF S o j* & B
of tS3HE @€ ddlolE FUH(S805). ©]ojA], A&F YL ukE s
5 UE7F&Y AP o dde] 2 ), &, 8 A7} 25 x92 g1 Lug
T3},
[114] olstill A=, & E3o]A Altets AA S B} TAHo 2 HYsin).
[115] 3.3.1. SCC 9] #-F AA A} - AP First A
[116] =4, AP 4 #A43A71= HX, =, AP-First 1 Bit 24 3 Ap-
10  First N Bits ¥4 oiste] Aot 9714, 1 Bit $a& = 7 oA 223
Hhe} Zro] A Jbs o Rhe Yehis walolm, N Bit WS =mW Ad ap
29 A% M5 R 2 AL sk £ES 540 UEE B0z Fogo
AP

e

(I

oN g
o

[117] = 9 & AP 4 A= 22 d9sy] 98 Fuzoln,
first H(AP-First 1-bit / N-bit Algorithm)3 AP-First 1-bit ¢ Ao=

15 9% &5 & Fxste] Hdygstd, 2 28 AP oA IE & A% 7153 AFXE
7V 3A e AP APE 4 Z43 A7

[118] [ 5]

A=¢0 77X BH=.
] = argmaszl lj/Zl ij
_{ yif A >0
Y710, other wise
Eliminate column j* of matrix A(AEHAP j*2 EMBIA|Z)
Wi

Eliminate rows of matrix A that UE associated with AP j*

[119] =, AL A A, X;A2 Adst A7 P j*s 248473, j*9e
20 AARH. gEe], jTol d2" £ e REE | (Z, i A5 F)e 2o}

1A B S o j & 2 i do dgete k2 1 2 Auo]E @}, ofojA,
BEE B M8 REE7L 2F AP o] 9o Y o, =, AP A} T

o

18
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[120] =Yk, AP-First N-bit & Ao, #™ A oA, TA;E A5 Al7j=
T B4, fEE AATT. BEo, o d2F & Y= RE [E
%, P RA S AL oM, HH S 9 P 2 | o hLa= e
FP A A 3 2| do] $dE gt n (n & AAF)0E Aol st}
°lo1M, AP-First 1-bit o A9 vpA7}AZ 443 BHL wEale TE (R
7h 2B AP o dZol B W, F, ¥ A7} BF YA gix dngEe =
P},
[121] 3.3.2. SCC ] -9 A|A Ext - UE First 3t
[122] = 102 B & WA ndste das 4937 98 Fnzolct. o|slq
M E € WA 13ske A3k, &, UE-First 1 Bit %4 2 UE-First N Bits
Aol diste] it 9714, 1 Bit WS = 7 oA A& ue}b go] "4
7V ARghe YEtlE Baloln), N Bit A W 23 AP 2o Ad A%

ol

A% 9 A% b5 222 A YrhiEs wioz Fojug,
[123] [X 6]
A=g WNLX| gte.
I* = argmin; ¥; A;;
J* = argmax jAisj
- _{ yif Apjr >0
Y70, other wise
Eliminate column j* of matrix A (ASAP j*2 Hg§wa:;)
Eliminate rows of matrix A that UE associated with AP
[124] = 10 € & 6 & Fxstd HAsW, E First A= <4 F =
B 4P e 7k b Ae 239t 2 %, A4 U

BRI, JEE AATT. B, jYo AFD F Yt BE E | (2, |
A )& Ao oA, FY S o j Y L | Po) g AL 12
dol= @THUE-First 1 Bit a]). ojoja, A3 B BEse RE [E
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b 2% AP ol 2ol € W, gy A EFE YR gix dugze =
=

[126] w}I7bA12, UE-First N-Bits #2le] ASolx, A2e UB-First 1 Bit
e HE8E 5 Udd, 3FE S 3y 2 do o 5l
AN R el ggstE o (n 2 AAF)0E FUo|ES £ 9
o

[127] 3.3.3. SCC9 B-¥ AA HAA} - Proximity On A3}

[128] =& & &9elA, E & /1% & SIR(Z, 22E)8 [Ta= 429

AP S BA3stn AZFE YAlog, #Y S A"

N
£

A=QY T7LR| B
AP j* provides the best SINR to UE i.
_ {1, if Aijr >0
Y710, other wise
Eliminate column j* of matrix A (AHAP j*& =1 F =1 YN EA))

Eliminate rows of matrix A that UE associated with AP Jj*

[130] % 7 & F=3lo) dystd, AL A oM, UE i oA 7% =2 SINR &

AT AP 8 B3, jF DS ARSI, o] Pl 429 4 9

T ESEi(F, 1 94 #)e At olojA, 89 § o i* ¥ g o

e #E 1 E QuolE dt}. ooN, H&d FAL HHEdle ZE (E 7}
3 o]

2F APl ol D w), F, HY A} BF YA nrix] dnEe =85
=3

[131] 3.3.4. SCCY ¥ s g Yuo]E Az}

[132] =, 84 19 Bxgoa st A2 28 AP o] 89 5 2 A
o, o wbE AAelA S & MEA Hae ARTE e o] Alzke] Ay
o wheh P A W Aol £ HuolE B £9E 5+ = o}

[133] =, ©f Azt 716l (E 7} B2 E oARE v & o, Alg gt
A2 AZE -1 A wisk t A we] P A 2tm FYFT). o] w) WY A = P

A7t B JlFrg 2 e Hyoln, 5a &) & (sparse matrix)o]t}.
b, MZ e AZ4d wo #3849 xolB Ag4 - 4T = A o)
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449 3 VB 7} ol 5Fo] webd QulolEst 2% 4P j o TAGAT Wl
Atk (2P Y A2 B Y W), FHadel BIE Dkl AR 4
AN FAYE AT AQE A2 § B Rejgn) gy A7 o) B
48 A2 AR e 98 4 9 Aols FWANANE AR=(jF =

t - .
argmaxjAAj )els, S =0 9 23 AP j 2 @43

F(AY,SY) < F(A™1,S™1) o) #9q) j*=2 g4siaz
[134] = 11 & 2£3 SCC 9 #-" AA AAE o] L5t A =N
AP-ON HIAAE dR3ly] 99 Faxoltt, = 11 ol kg nle}l go] a1
S7bBAHI, SIC & #Y S 9 HRE = 11 A9 AP-ON HlAlx] Fae o]
ot 2P AP EolA BREENAES & 9}

[135] 3.4. =290 H |

[136] olalollXE 2 2ol E 7} 24309 28 AP 2 A=on ot #HY
& A9,

[137] 3.4.1. A (Normal) A= n

[138] 712 W= 0w 921 (3PP TS 23.401 A X2 7]uh A=ow)g =
3= YMOE 28 AP 7t 2489 o]F TRINY dzon BHe g

B ASYH. SGPP LIE EFoAS dzonl:= fzon =8| (handover

preparation), =MW A3 (handover execution), H=21 4= (handover
completion) 52 FAHo = FAF 9}, F=on TH G A= UE 7} A
¥ 7]1A = (serving eNB)ol Al ¥ eNB M@ A A% 7% (signal strength)
S BIsH MW 7)AF(serving eNB)E AAHTH T 2o FANSE A3
= B 71X 5 (target eNB)E A=2M A (Handover Decision)< W, &,
2 FgoA 71EY HE oW HAle afgE 8o A 71 (Legacy) Al
B 384S FAE + U

[139] 3.4.2 3AHd (Expedite) FA=Q

-

[140] £ 2HelM: 458 FHL Al gsts doon e A}, =
B 235 Ho] v 2FAPE B3 A)7)17] 93 AP-ON HAIA] BE 5 A

d=oH 24& Wi Z, 23 AP 7} 843 gu ¥z
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T BHE BESGY] Wi, doow A FEHE B wEs)x) o
ol= doh. wWebA Al2¥y QW8 =(signaling overhead)9t =0 W o]
€ FolWUAM BV 2493tE 2P AP E 42" 5 U= FHo] U

[142] # 4 e HF P

3.5

[143] = 12, AP} B & HAT 43elA B 2odo 4o thate] 493
7] A% FuEolth T 12 9 2L 840N, 1 /)9 wlaz Ao Heje go
Hol(d WAE& 500m) <¢rel 1000 el A8 AP b FY B X (uniform
distribution)oll @} WAREA T4 o] W= o] o). o 2% AP Eol s}
At ded & 299 dAdEo] Fgdvtn ASAT. 2 2% AP o &4
A (transmission power)E 30dBm, & 2 (operation power)E 1 = A
STk, AEdsd 2L sebvel: [EEE 802.16m  evaluation methodology
document (EMD) & /\}%ﬂﬁ_‘iﬂf}, indoor small office(light wall) AlYzgle=
HeEn. & AugedMe 234 843 fAEA, AUolA 1om wtok A3}
= Holl o8 F=2 & (path loss)o] 718 nad3c}. UEo W= A8 AP
o v ek FARHAl, Z+2} 10, 50, 100, 500, 1000, 5000, 10000 7R} UE 7} =)
AR P} 2L Kol ol FY¥ EX(uniform distribution)E wat g
SHAl 2X¥T. EE 48 AP 9 IE = co-channel environment o)A ®riwm =
S} (carrier frequency): 2GHz, A 10Miz & AF&-gho,

[144] £ 279 dad AAdE 39 @438 A2 P o ITFL A3
Zt7rel IE €9 A <& (user association)S AFGT. 233 A 9
T 2% AP 9 Sl wekr F 2§ A (operation power)E AAEIGTH T
UE o 2FX (29  bits/sec/Hz) & T317] YaiA w9 HAZY v Shannon
o 2FXE 78 9, UE 7 8% &8 AP ) SINR o] ~20dB
ol

o Aze 2AF%0] 0 o ZAFER FASE Aoz A Y

I

ooolBA T 7 B AFE FoE UEYT A2EL A, B
2R AAldelAE 2 IE o A4St e Aguit o wExde Ay
o] I WIS FEe T 133 Zo) ARE ekl £ 9ot

[145] = 13 & Proximity ON &2 &< 1000 719 43 AP, 1000 719] UE A<
A= A AF}E deliT. £ 13 & FF2EW, 1000 A FolA 574 A<
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Y APV EA43EI, 4 EY 4 AL & 13049 dHow Yehta g

ny

[146] = 14 = E /5ol W2 MEYa 2FF 2 Y =93 59489

14 ol A Yebd vie} Zo], Baseline 9 A% ZE &
243} Holle B YA AYanE s SA0 E A5E7t BolxwA
VIE S 2222 F7tsleA SYste 238 Ui, o] Baseline & 7]
TEE Proximity ON & AH&8HH 7h3 & SINR & AFs= 28 AP = 77)
Waoll, B AF7h 238 AP 9] $ET Fe H9:= mteaue] oA baseline
Hoe A2 498 4¥8EA SAl9 baseline 3 SAMe YES S PEXL
HAFH. sHAw UE A7 mi$ 2ol A =W baseline 3 §ASHAl Ao =
= 2% A 7 AAA Ho B 39262 &4 "ok E first 1 bit, UR
first N bit, AP fisrt 1 bit, AP first N bit & X35 28 AP 9] $x}=

7Fed ol 71%% 3b7) W&ol baseline, proximity ON o ¥]s]A o =L

(E
% L

&

HAE AHE FAl WEY I 222Fo| baseline, proximity ON A% rt}
T RO "o AR, FAFHFeZE B M4 10000 ek o] mje wn
b ES BT BHSEE 2% AP 9 5T FojSo] 28 AP 7o) A

L
X
2
it
2
R
o
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FIG. 7
1-bit feedback N-bit feedback

Aij={1,0} Ay = {throughput}
Only represents the connectivity - Throughput can be quantized by

- Highly depends on the possible using the adaptive modulation
cell range and coding (AMC)
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