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=8 2 HAL ddYe]l FAEES AFer] AT A T tutelx oA s el Aol o
£ dAete EReEoh

A5 EUEF AASI strlel] AWEe A AMe Ods FAAEY AHoEA okd FolA, EHd
A AEE JIdE 2 5450 AAE SR e Fdd FHES qdstaa g=d Ao] ol o9
Ao tas dse] AAG oF2 ATety] 9 BHow EA ANRALES ¥3}er} aEH, ols
MAdEe] olF 54 AFAEE glo] AAE 5 o] dgAtelAle A¥E Bt} A5 AL EA A,
Z 4y FJRE, Fx2E, VIHE, 2 AXVEES AYd MdE 2 SHES 23 sk A& T35 9
i E5% Py =AET.

2 A Aol A AA" o8 NEES ZHS 974 T4 AI2"E, UESA op7|dA B 4 REE
A4x 784 F& 3 L1 & #Fxst] B, drHo= Aggle], rEfstEl A~ WEHA (100) 7
EAlE MA 2 YEYD (100) &= AT §lo] 54 EH (56) 1=, 44d (46) 71=, 3AIH (3G) 7=, %
& UEYI op|9AE x3ste o8] WELA 7IPEe wet 7+dE F At weEbs, 2 A e o
FHES FH ol=FA (Long Term Evolution; LTE), LTE-Advanced (LTE-A) (FDD, TDD, & %%
BEEA), HE =uld F4 Al2=®l (Universal Mobile Telecommunications System; UMTS), ErH}Y FAE
4 Z29 Al~¥ (Global System for Mobile Communications; GSM), F= E& t}5 FH< (Code Division

Multiple Access; CDMA), EV-DO (Evolution-Data Optimized), =Ez =Eutd F9 (Ultra Mobile
Broadband; UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, €E#}-3 )< (Ultra-Wideband;
UWB), Bluetooth, B/HE& tfE AHg A|~®lE 7|23t MEYIAERE dd +% Ut A8 AA
A FA ®ZE, MEYT opldA /e T4 252 A& Foys dAAQ] AA 745218 2 54

o Ze] Aol dell o E7hr}.

o B AAE (100) 2 dRbdoR o B2l tulol~E, olF EHW, sk oo A= (102) B skt
ol el M GETIE (104) AbololA - FAE& &olstAl st=F ATt ZIA = (102) 2 A
Gr] (104) & F4 AEES &3 74 4 fgulel 253 Aodgetes H3E i ). AR o=
oA, olelgt 7 FEAEE v AMFoE (Folgt FaeEY #4y AEE) A BT F= vt
247 e] Wiz A%, Alo] AE (AE B0, Y3 AsE), eI Jr, dHolH & +Wd =
1A= (102) & AYA AG9E weh Gikd F49 944 <Hy 94 fEES g 23S 75 e V1A
SHAUE F3he] A2 d@dr] (104) ¢F FAHo=z S48 4 Qo ZIA=E (102) & F4 B4 A==
(100) o299 (3hvt o]/de] AAMA @E7]E (104) o digh 74 HEGE Lolsi s 749 tlulo] ~=
A ZA7E dRbd o ® Sy FE it olg gt 71X = (102) & g 7|A= F417] (base transceiver
station ; BTS), FA 7|A=, A4 EWAW, dMx FAE EUAW 7|58, 7|8 MuHlA HE (basic
service set; BSS), &FH AH]2 AHE (extended service set; ESS), == B, HE A vz A H/= A
5 o2 ZJde A8 §oJE2A dgAEd gl AFE = Q).
s o]t A GBYIE (104) & AWEA D9E (106) (5 Eo], 1064, 106B, 106C) #ukell ZA At
g3 5 Q. MA 2 FZ7] (104) & o2 B AsES 3 3t o)y t& fulolxEd &
AetE 3t o] YulolAES dutdow xEe £x Qi) oA E 59, AqM2= @27 (104) & 3k
o] 7IA=E (102) R/%wE 3t oo & AN~ @d7] (104) 9F 418 +% qdrt. EA]E wfe}



[0023]

[0024]

[0025]

[0026]

[0027]

[0028]
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o], AMs Gdy] (104-A) = FA4 B4 A8 (108) o &) FdEE A~ Gdr] (104-B) 9 3 54
s —’FE AT} o] FAENA, dAlx~ ddr] (104) & F=3, FgAEC &, AHEA A8l (E), °lE
= (MS), 7FdAE, mukd 49, 7RI Ry, A RY, 94 fY, Bukd dupol s Bl tivpel s A
Al QHM&, A dulelx, muld sRdAEr, Bk wy], B4 gy, 9474 a3y], dEAE,
a7], AbEAE oolHE, muld FHoldE, FEodE, i dF v HEd AFLoEA XHE =
AT} MAls Tr] (104) = BEukd giv]E 2/5E Hojk dddos gy dur|gES ¥ 5=
ATt A~ Ty] (104) ] 52 Bukd ¥E, HolA, T =d, JiQl Fol AR whEv], i) ZR
mjL A (personal information manager; PINM), 7HQl wtlo] Zd#lolo, F&F FAFE, HF FAFH, dHEd A5
g, Ayud, 7FEAAE, e-#57], gAE vy e #d3zZy (DVR), HAI-F-HAl (machine-to-machine; M2M) ¢]
vtolz AS7], AEHQIWE tnfolx ) AlM, ZHA] tnfolx glojelE tiute]l~, 29y, /e A ke

: 1
A2y ELIAE £ Fojx BRHo7 EAE g2 E2/4FY ygulol A58 1838},

o] dE HAZ @HY] (104) 7F 714 (102) & B8 UES A Falshs 3409 F4 541 Al=Ee

AEn YA, 2 A FEES A A A|xE thekslk e FA A o Z a7 o)

o2, HAGA R, B A9 FEHES 4 tule] =g Afe]o A

o] WA= Ao T BAl Al&Eo A9 o &AM ATt olglgk -4 tju}
5 A

L
KeN =
= a
e tutel 5l gele] g S

ooz one b
Yoz oo =
N
> o
>
K
¥

2 m

il
o
N
N
A
>
av)
()
N
s b
3
rlr
g
fl

PR O}Ur oI kEH

mln
o
:%
_Y‘i
é
E
o
pi)
o
4
i
%0,
s
B o
2
=
[
do

t}.
71 A= 202)(041 , eNB)
]

A FE el whEE, Z1AE (202) & ER Al @S (210, 212 B 214) ¥} 22 Shu o]4ke] o
gdo] Arj=E AdEd ¢ o, o] Addo] AHl=7E il E4Al /}J%% ( 20 ¥ 222)
AT A ool A, ahut o]Fe] Az GEvE (210, 212 ¥ 214) 2 e AEY
(internet of everything) tlvfe]2EYd F% Qt}. e Qe (Internet of everything; IOE) & d%
FHENA, AHY JAZAEYA o] T/ £ Ae oAy tuHlolzSol] FHHFT. 9 vEL=A
(wide area networks; WANs) o H&% &= IOE = WAN-IOE 24 X A€
5 A7 v dA~ gErlE A B=E gE ANgAE 93 ¥
dE B9, d8 FZ717F §lv A2 @dr]= 3 dBn o 4l AES
A (dE 59, AT A) oA AY BAES BEE7] A8 AgE H=HA
Hl 5712 A~ g 2AE AEHS AMEstE &tR dlolHd oig dzt
tulolx &5 o E B9, AY 50,000 /| 2 olE ZIYsI= A~
AT WAN-IOE + TE|M3, dufzEle] e vQIZE d9E F3 ~dHE

o N

Fl

Hdore e
f
8
Hlir
o
>
au)
d
~

ZIE 9 3 uushe oldz g pe 3
A& “‘/‘EL %X]ﬂ (municipal) AIME ¥ tule]~25S X3S X Q). I0E A= dE7|Ee] 57}
AES wube olgHOoR PN T PS 9 AFseA ATE R4 A ALH 108 BaEN gL
FH4, BF % A0y x5S TIY FE Aok 18 BB 2§ 49 98 64 oy
A& B8 + gov), B JAEL ey 2HAA /2T & Atk 1B A2 gusEe =
e o deleli % /e &Y FRE culel2E, 27 tulelx @ 2nld A AFN 2 A4 F4
3 Qe fFe Ao gt

=2 & AE Fxskd, & JiAe FElEe] mEY, aAs dErls (210, 212 R 214) o Aless Ayl
] ke =

& A (nominal) AB2E & sdwE A7 L Fud glias

_13_
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g e T A
o, TR R 4] B T l
e ,oﬂrﬂggj%ﬂwwrggg T ool o W u B
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mdse Ko Yo X TTROSANNAY T ST = R
T B éi,nm I R R e RS- T o
g S R W Ay o A I ALy mE Ty g A
tr-uwiw TESEE TLRY sToz = 2w Tiwd mtow L ¥=
X0 T < uy e < o~ — <d o < T o~
ﬁ%wﬂ s Lr%nﬂr.{@gx uo1¢ogla®.ﬂy) o T LT R
T EH%G@&W@@M&_% %mﬂitd%mﬂﬁéw %d%ﬂ%iurﬂwﬂ% =0
T ﬁﬂ%ﬂca%%xoi l%ﬂ@EMhJ d#idd Gl T
#m@_arg% R W e N o) %HATAya uTJE/mTATg)%ﬂ R
S P oy B AR gy w A @..fﬂ@ﬂL>%$ 5 L 803 2T
il ui__ﬂf%fi;Am ST BEo wm%mEm@;m Caw
N _,oagaﬁ oy < N T M xr o N T ) omlﬁﬂmV(Coﬁ(Ai_r
Uﬁ‘uq_.c%o#a iﬁi ﬂ_olmd ,m_x‘mﬂﬂa MM mﬁ Eal&l mbt ol .El_%El B ,_nﬁmﬂq# u_x% < Wy | io,mn_—u
—~ B i) W: o — r JRARIR~ \)‘QOEL HLI\ ol — ,C ~o —
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= o oo ™ A I o 5 SR 2% —
@MV,ME;% HOM%M%AZTi%F 1z 8¥5 162 umear%ﬁmﬂ%wu;E
— 3 %! 0 = _ﬂa ™ = ,WHNI(\‘N dAIJlL,H o te] o#aﬂmu,lﬂ_lld -
Aodﬂwﬂﬁ_.iﬂpl dvo_.mlaﬂ & B B = X 5 O Nll(% b= djli
= 3 1 = il X o= o X _ - st T X =
CrEVC LI ,iAT”ﬂ_ﬁ ﬂqu]Moq‘m%zTATMt ]Mﬁhoioﬂhﬂ ]ﬂ:#a&loo XA - El,wmw
A 7 — W W O R~ - > ® X = 8 5w o - " il _— X
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oy 2w ot gwe °AF Ho W o o B2 4 B I g% fo do T
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o) — ok T WO ® W o ==X 8 o/ oF 70 T oy BT o BT
S SR .o 8 oA & oo © < Mo %) s
< — ¥ o+ = ° = U T A ey iy < K| T To
%Dmﬂﬂ%hmMi i Lex L ET % o A mé%m Mo o
w./HMQOml)ﬂqE MMWO_MMH U_KMMEE 50 ﬂﬂlrLEﬂ_l\man ioc,*,wmlthﬂlﬂl&lm ,WL,UAI,0|
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SNR E+= SINR
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H] (signal-to—noise ratio; SNR)

o

_EH_;S— =]

o], Aylze] A
H] (signal-to-interference-plus—noise ratio; SINR) ©¥Ql &
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[0044]

[0045]

[0046]

[0047]
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Hle]z (600) += B4 AH Ao~ (604) E A4 uwjA] (606) ¢ M7|Hog FAGEE AEY
A =2 (602) s xg3d % 9l

A, B/ s A, doly oAl Bl &S Alojete, AW
tes wf et ZEAP 32 (602) & AAg A o]
$H FrR "/ o] AN AyH 5}‘/} ot VITES
gL = dE Bof, TRAY I=Z (602) & sy o] TRAME,
AYrtss T2 agys /"335}1:2 TAY g8 Fx2A 7L F£2 Qrt.

ZRAY SR (602) o dES, ®E& Z2AA, UAE 25 Z2AA (digital signal processor; DSP),
T ﬂﬁl 3|2 (application specific integrated circuit; ASIC), T Z2IuWrls ACIE ofo]
(field programmable gate array; FPGA) Tx U2 T 23 715 27 ZAFXJHE | o]Al AolE EEx EdX A
B 237, o]t d=do] AXFUEE, T EHdA AYE 7TES SRS HAE olE9 doo s
X = Q). WHE TrAAME nlo]ARIZZAN, Bk ol qlejo] FEje] ZrAA, Alo]7], wle]
ARAEEY, e AH #AlE X3 = . ZRA BZ (602) & E3 AFE ATIEEY
g, ol& HW, DSP 9} wolaARXEZ AN X3, tge] mlo]A R R AL, DSP Fo9t AAG 3t o]
ol ARZZAMNE, ASIC ¥ mlelARIZRZAA, = oo tE g vdd FHERA FEdE F=
ATt ZIEAY 2 (602) o o] AELS dAIE g Aolw E Al Y JollA o2 HE3 THE

o] g aejHr},
ZeAld 37 (602) = A WA (606) ol A s e Iyl dYS 2 HoHE ZEAY
1

371 flsted Aed RFE I 55 Qv LA o] &H = wheh o], AXESo], felo], W=

dlo}, wholamae, st=so] A Qof, Ee = AFHHHE, §of "mradgy" &, AT flo], ¥HS,

WE AEL, deldH, 3=, 3= AaWEE, ZTRIF =, TIPS, FZRIPE, LITEI

EEE, cEAeldE, f2E &l Jof S7IAE, FH5, S9FEdE, LHAES,
7

AY7bews, Ao 2UEE, dAAE, 7eE o5 T Jow B ANE s A

ro-d
r>~

of
o

ltl o
e

Lo N

AF elEellM, Z2A F= (602) = A=Y (608) & £} k= ot 1= (608) = HHA F4al
/S vy Sl o8 $AE dolHPe Jadses A IR B/EE meady (8 5,
A A (606) o AgE Tzadw) & £ FE Uvh FUhE, B dijtemx, ZeAY 3=
(602) = tlsd (610) & £FE S vt gy (610) & Hd¥A “‘/LL teda NS FAlsta
dagstes 4g8 = d/ee Z2adqy (8 5o, A% WA (606) of Agd o) & £
& e Add A EAl Hukel 2 (600) 7F ]1sH (608) 2 lm (610) FHE EeHoh aselA, 2
Mol AEXUEEL ZA 3= (602) o U3 ZrAY szre o8 wt Z2A 3= (602) o ¥
of A neA FdE 7= v

FA QEF ol A (604) & FA B dulelx (600) o FAH FAL goldA sEF TG o &
o], B2 <AEselz (604) & st} ool ¥4 BAl tulol L (dE Sof, dAs vwvE, YESD <

[e]

EEE) o tete] FFor Hro| S4ls §olsiA st

= = XROgEE X2FEE F
% it} 52 QIEH el (604) & s o] StEHIUE (=4 A o ASHE = Jda, Hojx 3
o] F217] 32 (612)(dlE B9, sk ol Falv] AlE) R/EmE Holx sl H417] 3= (614) (]
g B9, sy o) H4l7] ANE) & T, T4 EAAH FERE L3} FA7) F & (612) &
FA17] 3% (612) 2RE da (610) 2o A R/EE v FAEY AR golaiA stEs A i
HHo =z g3y (610)(EAA) o AAH oz AZHE 5 o A7) FA2 (614) & 27 =2
(614) o] 28] A L/ B Fw $ASe] HRowx £AS 9l ozy (608) o o ZHE= olmy
g dolee AEdS folsiA sd=s: A3 i PR d3H (608)(EAA) o AxHom AZYE F=

Att.
Az v A (606) v TR, o] HW, TEZAAN Ayl ZE e YHE (dE EWH, 2T Ed], ¥

do), Ak dlolE, wlelHulolx, s vE yAE HRE AFe] A% o}‘% ool Hutol~sE vEhd

Ti

O

S QEh A oA (606) £ ER Zzodw 4 A ZEAY A (602) o o8 A dolHE
Agsped olg8 FE Ak AF WA (606) &, TeE EE n4Y AF delel2E, Y5 AF vl
AAE R Z2AAVE AY, 2 YT WHICE AN 98 A4S EUT, UG EE %4 A4 =

1 hvA
2AM o8l AdsE Qe Aol olgbs AU FE vk o
(606) = ZZAN BEAS AF A, o €W, A7) A% tute] s (B B, a}c gz, F23 ba

Lo
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]
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A, A7 =2EH), Fst A ujAd (dE B, HHYE =3 (D), "yAE trls g3 (D)), &=RtE Fh
=, EFYA] JHEE gutels (dE o], 7tE, 28, 7] EgtolH), AY AAA dEY (RAN), =5 HE
22 (ROM), TE1:W7Hs ROM (PROM), Z2717Fs PROM (EPROM), 713 ZA77Fs PROM (EEPROM), dlA|~H, &
A7be Yz, /e ZEaRYS AGsr] A3 tE wjAllE, BW ok}t ol59 de xS T
TE QT
A wA (606) =, Z2A 32 (602) 7F A wiAl (606) ZHE HRE fEsta, A wAZ JRE A
F ZEA 32 (602) ol AEHE F= Att. %, A wA (606) 7F Z2AY 3ZE (602)
Bd  do] A wiA (606) 7 Aol ZEAY FE (602) o 3l A ~TFEEHA S, ol A%
(606) 7} TEAA FZ (602) o EgHE & L/mE= A wA (606) 7F TEAA FE (602) ZHEH
1 (e

HAQl (S Bof, TRAAN A2E (600) o AFehE, ZRAA A2E (600) o oF-ol 3=, vl dE
B o Ax ¥Atd) dES £33

A wA (606) £ 2 9ol AFE ZRasws xghe = olgigl Lr e ZRAY 3=
(602) o gt A&A|, Z2AY = (602) = dtola, o AdYE st 7sE 4/ Z2A~ GAE
T sh oS FAEA & 4 Ut Holm AR o 5o A, A wjA] (606) = ZEA 3|2 (602) =
stoF Eo] AvE uiel o] d¥a wAw FAE D/EE OHT vHu FAES AFEA s F
S8 v ga dgee] £4 (Tx) 4% (616) & Egd % i}, Fr7tHo R wmE digtezA, A% u)
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