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CEERCED

(7= £ o))
[ 2 w9Ee 74§ A2"d #BF ot B3, B wyge =y

[Hh7 7<)
[2] 717]ZH(machine-to-machine, M2M) Sl 7|4 €9 &4l (machine type
communication, MTC) 53, £ dlojg ALFE oFeE AnE Z giag
PC(Personal Computer) &9 G X 2 7]&o] 29 2 RFH1 Y} o]
w2, AE2 (cellular network)ell A Xz]" Aol
wEA Skt ok olek o] miEi =slsl: Holg Ay gTEe
HEAZ7] S8, o g FuE ye aeHoz ALgdr] 99 wan
A (cvarrierb aggregation) 7]<, A FH(cognitive radio) 71& 53}, IAH =
WM dEEE dole §38 o7 9 o0& Gy 71&, = A= o
& Tol &Astz ot
X

13] Q] vlA o]

N

AN Al2'E 3] 818F F(downlink, DL) 5} o]

Hedhs shdel Y A@plink, UL) WS Ea L dole  @Ae/ae
TAFHE 2 FZY2(frequency division duplex, FDD) 2Z9] A& AL,
24 ¥4 ZgdRadio Frame)S A7+ = Q(time domain)ol| 4] &3 A7t
TR SHFE I AR FRo® FRET, A5 B ARE RS B8 vlolE
/TR & 3;‘—?'%4()\] T8 FEY2(time division duplex, TDD) RE=9] 7-$)&ht},

X

71#] = (base station, BS)@ A}-&2}7]7)(user equipment, UE)= &4 Al Y (unit),

dE S0, MEBEZ#<d(subframe, SF) WolA 2AZYH dolE L= Aol

BRE FTATH dolHE stgEa dezegdd 24" doly o
A

ol

1
JE3, Aol AEE EEEa ARzdge 43" Ao 9o
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25] =1 & U5 == A2HY dFQd B4 Gy Al El(distributed antenna
system, DAS)S- oA g ZHojt}

[26] X 2% UF == Al&"9 BTS(Base Transceiver System) & ®(hotel) 73S
A8ty 913 =do|th

[271 = 32 LTE(Long Term Evolution) A| &0 A}& 5= Al 2 (symbol) FZZ
dAlg Aoltt,

28] = 4% A Aemallcel)®] AL 2w g8 =AE Aok

29] =5 H & 62 8 28 g AAde] e ZHYY HA(frame design)S

2

30} = 7 & & 299 d AAde] wE AHA-ZL-th7)(stop-and-wait, SAW)
HARQ Z =2 A|2E ZA|gH Aol

Bl] = 8 & £ 2o g2 A9 & SAW HARQ ZZAAE T As
RAoltt.

2] =9 < & 2% E 4E dAdd mE SAW HARQ ZRAXE A%
Rolt,

B4 = 10 2 = 11 & £ Iy d AAdo] wE ZHAE(flexible) Z &Y
2o d AAelo] we FHME(flexible) TelY) P29 o
2ol o AAdel me FYAE(flexible) ZHY TR
B71 =143 E 155 & 23 & dAdd & Z i E(flexible) Z#H Y

29 8 4¥s7] 9% =

#
B8] T 16 & 2 Wi tE ANdo] gE FAN2 zod 7ze) I o=

YJehis B2 Rl
(2we) ANE 9% Fe)]
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BE Uiz st Rl ohih OI‘M AT AEe B oang

(431 ol A dREE 71 (technique) B A, Al2"e Td BAH g
HE ANa"o 89 5 gtk g2 AS AJ2EH oEz= CDMA(code division
multiple access) 4|28, FDMA(frequency division multiple access) A] 28], TDMA(time
division multiple access) 4| ~%!, OFDMA (orthogonal frequency division multiple access)
Al2=®l, SC-FDMA(single carrier frequency division multiple access) A]2®, MC-
FDMA(multi carrier frequency division multiple access) A| A~ Zo] 9lt}. CDMA =
UTRA  (Universal Terrestrial Radio Access) I+ CDMA2000 3} & =4
7] (technology)°ll A ??ﬂ(implementj% T U™ TDMA & GSM(Global System for
Mobile communication), GPRS(General Packet Radio Service), EDGE(Enhanced Data Rates
for GSM Evolution) (ie, GERAN) 53 Z& T4 7j&ox FdF 5 9ok
OFDMA <= IEEE(Institute of Electrical and Electronics Engineers) 802.11(Wi-Fi), IEEE
802.16(WiMAX), IEEE802-20, E-UTRA(evolved-UTRA) 53 Z+& ZA 7]% o)A
TdE F Arh. UTRA & UMTS(Universal Mobile Telecommunication System) <]
Y51, 3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)<

UTRA £ ©]§3st= E-UMTS ¢ «Xojt}. 3GPP LTE = ']—f?}%‘i(downlink,
DL)oﬂH% OFDMA & A¥sti, A& A(uplink, UL)|A= SC-FDMA =
A&t 91k LTE-A(LTE-advanced)= 3GPP LTE 9 23® #eojch. A

HAE Hste, olstelde £ @io] 3GPP LTE/LTE-A o] AHLE= Ao=
Hstel 4R dth 2oy, & ¥He) J1ed 540l oo A= e oh

A5 Eof, o]5te] Mg dwo] o]2EA A]A®o] 3GPP LTE/LTE-A Al 2 E o)
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Al2El3t ZEo] eNB 7} UE ol Al

StFR A/ dFH A ANFoE AYS 98l UE 7} eNB 9 dtdo] gl
2
[e)

i3
of o
flo
('S
@
e
"o
—
—
e
S~
—
)—3
e
D>

gt= ¥]-Z A 7] 9Hnon-contention
i-Fi o &2 A 79k (contention based) BN E L9

QI E (access point, AP) To A7) A&

multiple access, CSMA)°] UEH, CSMA & == 22 B2 7|77 F5
e (band)$t 2, FF A% v)Al(shared transmission medium)(F& Aol

o)
F37] dol YT FH A WA A e

\9}
5
1—1

=2

X
m

i)

i<y

=

-
&
=

&

o

>

E"fﬁlﬂol =& Fdste= & (probabilistic) "A H<E A o) (media access control,

MAC) -@Ei(pmtocol)% T3 CSMA oA W% AR 420 ZAd] Egme

HAE(detec)sl= AL A=ttt wenrt AAHE AL FAE= Ao AL
ANl Aol AP FA 2 AE AXol s Aol LB (finish)H 7] 2
719tk A=, CSMA £ “sense before transmit” Z-& “listen before talk”?e] Uz]S
7oz @ B4l JI¥elst & 4 Atk CSMA B ol&E: A Auk B4

A&l dE FAE Aol FE& 39slr] 9% 7PH o2 CSMA/CD(Carrier

il

.

Sense Multiple Access with Collision Detection) R/XE= CSMA/CA(Carrier Sense Multiple
Access with Collision Avoidance)”} AF8-®E T CSMA/CD & 4 @ FAHA ==&
HE 7IMezAM  olt]Yl(ethernety AN FAS 31t F=  PC(Personal
Computer)t AW (server)”t WA U EY A Ao Ealo] dojubz ez SHeolst
F, BE FA(device)’t dlolHIE A7 WEYZ AolM Aol muylm 9
1G5 7E dolBlE Bt £ 2 9 o) Al&xkel, PC, UE )7} ZA]9)
HolHE Aol Eile A%, A7 BA HEE Alold] 2Zo] wasi=g),

CSMA/CD £ 7] $E& ZAst f94 dE dolg Ado] o220z =
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N=F sh= ZlHelth CSMA/CD & AH3he A4 e 54 732 o)gad
B A AAd A dlolE AES #Aste] A dlolH A4S Ao
CSMA/CA = IEEE 802.11 &0l BA] Hoj & Al H2 Ao} ZzeZog

2H2 JEEE 8023 XEFolA Alg&Ed
CSMA/CD & AH3HA &il CA, &, T2 ¥t WAL AMgsla 9o A%
AL G UMEAIY BEnE gXsn dol, MEYITL bvlojge )
ol TAE A4 X wt Azl =l <
B2dot. EF ddA #HE ZFXE 7 $H 92 A m, o=
A4 A (reconfiguration)h=  dlol= o2l 71x] wW¥Zo] A}L =Tl IEEE 802.11
BT dF HHo mE A2EME, $E] dojd £ glon, oud= 2=
X AA7F FYHT CSMA/CA B AMEEE AS FAE EX 7218 o4ty

e AE AA o7 doje AL A4l Hole HE Alold =&

i

IEEE 802.11 & W& WLAN A

[45] & ZEell lojA, AFEA7) 7 (user equipment, UE)E TAF AL o] L
7Hd ¢ 9lo, Z1AS(base station, BS)T FAIEt] AlgAdolH W 73
Ay ARE FFAste AT 717180 ool %@tk UE = ©(Terminal
Equipment), MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe
Station), -1717](wireless device), PDA(Personal Digital Assistant), 7 X % (wireless
modem), tH7]7|(handheld device) 5.2 B 4 gt} wd 2 wmo] gloji,
BS £ YW 22 UE Z/Ex & BS & E218tE 174 % (fixed station)2 Za}nd,
UE # B BS ¢ JAlste] zZ+F dolg 2 Ao ARES m@gch BS
ABS(Advanced Base Station), NB(Node-B), eNB(evolved-NodeB), BTS(Base Transceiver
E(Access Point), PS(Processing Server) 5 CTIE fol2 B9 £

rlr

System), 425

Ry

Mdoz Apg3skth UE 7} °old UE 7} —’—‘T—(access)ﬁ}l_ ERJEZE FHANA
A

EEE FE ZRIE 52 FE w2 AR =
[47] S FHY eNB So] I HAC] FARlel xE2A o]8” 4 9t
dlE £°l, BS, NB, eNB, 3 3-4 eNB(PeNB), & eNB(HeNB), @ o], 2l E o

8
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=7t 2 $ do B, =SE NB 7} ofJolE B 4 itk dlE Sof, B4
22 E 3| =(radio remote head, RRH), 74 @R E A (radio remote unit, RRU)7} 2
T S0 RRH, RRU 5& WA 02 eNB 9 A8 #@#(power leve) LT} Fo &
#0g 2tk RRH 2& RRUCIS, RRHRRUE QWH0Z % #joj2 Se
g 34d(dedicated line)O 2 eNB o AAEo] 7] wFo), UwHozm A
HHoR AddE eNB SO AT F Tl HIF, RRH/RRU 9 eNB o 9] ¥
Aol &t FYE F Atk U x=EoE Ha st <hEHUs dx "
#7) dedE Be ddge gng 4w Qo SHY TE, s b,

sl
e ¢GHY 288 U x5 At w=: x99 E(point)2tal E87|% 3k}
0% == A2HA, E49 w=cgzo/zRE Ed A3 AL/Sald=
T4 A AHAdentity, ID)7} ©]&E F&E T AZ U= A Ip 7} o]lew
TE AT 559 =50 $UT A ID B e A9 A B wE 7o
shte] Aol IR <tHY HaHyE FAAY OE xS A2"HoA LT Sol

Uﬂii(macro) /‘E]Fi“E(femto -A/3) I (pico)-A) Al2"ojgla % 9. B4

LT E 7} 7} o) A3 o} A E o] # ¥ 2] ] (coverage)©l] u} e}
2Bl do](overlay)F = FHE TAHW, A7) UF Ao P9 VENZE E3

T RRH/RRU 9] 2 ID ¢ eNB 9 A ID =
+¢¥ FE U3 & & Utk RRHRRU $ eNB 7} A= ti= 4 p

il

H 3t o]4de] eNB & eNB
5 £ E3 UE o] BAd 2132

71 B x2E Aog ¢ gtk 7wz Ak, 2
)

AA
=29 F¥(implementation) 3 S "E g =

Al AR EE AEste O Fodte "M, o UE =T A2"HELS Ty
EE ANZE(EE £0], CAS, THY MIMO A28l E#9 A A28 Z#o
HYE Alz" 5T =2t geby, B4e s £ dR ko mRs
AREEte HolH 8 H1ES Fsts e B B iy A o= goret

TR 9T k= Az2"d H89 £ g dE So}, xti EA B Lcog
44 2 2y

A oo Wold AT FHY 1L YBAY, Tt
9



10

15

20

25

30

WO 2014/065568 PCT/KR2013/009425
ANAES wEsh Bl 4BYe] Pole) del TFL ovishs Aol E
H488 T Aok dE =], X-pol(Cross polarized) SHIUE FH| 3 eNB 9] AL
471 eNB 7} H-pol FEIUZ M F-43 H(configured) =59} V-pol FEIVZ TAIH

SThi B3 B 29 AndEe] 448 5 9o

IMO X+ CoMP(Coordinated
Multi-Point transmission/reception)2} 3t} o]efdt == 7k & B2 = ¥y AL
71L& ZA JP(oint processing)} =AE 2 (scheduling coordination) &2 TE g
T+ Ao A= JT(oint transmission)/JR(joint reception)®} DPS(dynamic point
selection) &2 Y¥ i F2E CS(coordinated  scheduling)®  CB(coordinated
beamforming)© 2 & < It} DPS & DCS(dynamic cell selection)o. 2 Eal7|=
ok B2 "8 B el vle), == 2 gY B4 JWE F Pk £92 W),
o o gt $A8E0] g48 5 Atk P T IT £ BFY xEEo] Y%
ks

& @ehH, JR & EF9 xEZo] 543

Jz
m
4
2ed
ok
rir
of
S
N
L
filo
i)
o,
H
o

7] UE/eNB = A7) #4549

=ESRRE $A% AL FAed 47 2ELL BTk IR o A9,
59%  2EFe] Bie  wEszRH6A 0 asHDz ds
N A% AHEr} FAY 5 Aok P F DPS =

[50] =12 05 == Al2"e dFQ B4 ¢hely Al 2 (distributed antenna

[51] = 1 & FZ5IH, DAS € eNB % A7) eNB ¢ dZ29 UdHY ==E7
TAED Y =Es Y =5 dHY 2§, dEHY Syl Som
Z &

r]

s EE e J)e) eluE T 5 doh dwHoz shtel dE )

3 e EEL B e dEY Be A £ bE o=
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[52] DAS += eNB 9 <EHUEo] A Foo By Q= HE ok

Al 2= " (centralized antenna system, CAS)S} €], 3l1t9] eNB 7} Baldls oty u}S o)
A e gYd X9 FHA 9tk DAS &, €A 117 oldom Xz wold
APl me} shtel EJAEH X tm B o)E e, o oty mT o]
shtel Ae FAIUTE oA, BE 4 2o ¥z Ay TEd". x7)9
DAS ©= &9 AY9L AHs] 93 dHyE o dxsld SU3 As=
NS (repetition)st7] - $13f AMEE I Z2Y 34 2 ul DAS = eNB ¢

FeEo]l A0 G2} Hole 2EYS RUAY wold shtY UE BL e

UEES AdT = o= HdA o5 98 o% 22 (multiple input multiple output,

ne
K
[-'O
{m
o
12N
ol
au

dEIUEC] UE 99 F2lol ojdte] whall, DAS &= eNB o EAlg wco= =
Hol= stz UE o §2lel gt} olo] whgl DAS &= CAS o] H]# UE <
GEHIY Atolo] Agrt Foldoma PolxE L AP FE, P NB
AFEIE 7] A F(correlation) L HA (interference) 2.2 013 =& 4
&% (channel capacity), UE 7} A W] ot ¢Xst= 29} BAQo] Aoz
2ol T2 %ol FRAYE AAo] 9u}

&
53] =& 2ReIM Aeel)ol F& st o] o) west Bal Mulag AFehs

A AH/EZE ARty LTELTE-A 719e] A|x®ldlX, UE = =3

REERFHY SFEA AE BEE 47 B =29 ddy TEE)] A7)

54 xEZol @3 CRS(Cell-specific Reference Signal) AHY Aroja] AEw =

CRS(¥) %/XEE CSI-RS(Channel State Information Reference Signal) A+ Abolj A}
\

HEsts CSIRS(E)S ol €3te] 8% 4 9t} 39 3GPP LTE/LTE-A A ~Elo
11
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A e #Psy] As) A Ade Agstn Jded, B4 o249
ATE Acel)e A A el TEHT.

[54] LAY 7 B4 A" S DL thE 3} o]d] ol-gskE shube] UL

g9& T3 dHolE dAF =L FALE FRFIs B & 9 X(frequency
division duplex, FDD) E=9 Z-9)atAY, 24 74 Z#Y(adio frame)2 A}t
T Ql(time domain)oll Al AT A1z SR FEFHT Al Syio=m < A

w3
[>

(time division duplex, TDD) E=9] 7
NARAE 2o He F34 fge Aga]
i 258 Eoh ¥ & ULDL WY 3
aggregation £+ bandwidth aggregation) 7]&9] T¢o] =oxm ¢t} uvkEx)
7 (carrier aggregation, CA)2 E49] ¥t&n F3
i=]
B

=] -
g SFYBE HolA, Bhe Amas
A

=
12
tjo
ol
i
lo
s
ol~}4
X
N
<
4
=2
(1
2
o
=
It
rlo
(e
=
oft
r>,
o
&
an(:;
ol
rir

OFDM(orthogonal frequency division multiplexing) A|&~8l3} TR =T} o}3}, HlLxl
B3l o3l HPHE wET Z4& FEIE w<Eshcomponent carrier, CC)2}
3 A& €9, UL % DL ol ZZ 3 7]9] 20MHz CC S0] 24 60MHz <]
Fol AdE vk Azt cC B2 F35 Tl M2 AAAY
Hl-lAg 4 gk UL €C 9 di9E3 DL cC 9 gidZo] B% =3 4
ozt CC 9 o] 5oz Aed = vt ®£¢, UL cC 9 Mt

DL/UL CC & 574 UE o4 ¢] 474 ¥ (configured) A" (serving) UL/DL CC &1 2 &
% 9tk 3GPP LTE-A E2L %4 299 B2 &) «d»o fde Apgsich
A Ads ddd 272 I AY(DL resources)T AeH I 2 (UL
resources) o] o8] FoE T Ao «d e DL AY ©E, EE DL
AHd = UL A9 23 EE UL A @59 3o 2M A4 (configure)d
St DL Adde wgst Esss UL Ade wds Fue Aolg
B71 A (linkagey= Al2® AEO] o3 AAE £ o)k dF Sof, Ax® AHr

= EbY 2(System Information Block Type2, SIB2) ¥ 7|7 (linkage)el <84 DL
AHlE UL Ao x3ko]l AAIE & Qo) o714, wisn Foise) ge 7 4

F2 CC 9 FA F I (center frequency)E v Fch 12 3 3H(primary frequency)
12
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ol F2etE A2 1 A A(primary cell, PCell) & PCC & Ha|A 3, 2 =}

=

3}<(Secondary frequency) ol F3stE A4S 2 & A(secondary cell, SCell)
=2 SCC 2 Hod. 3tFH AN PCell o] HLeteE W= "3 |
CC(DL PCC)ZtaL 811, 43Fg A oA PCell o tl-3-3t= wk$3tE UL 1 2} CODL
PCC)2tal gt} SCell ©]2F -2 RRC(Radio Resource Control) 972 71144 (connection
establishment)o] ©]FoJx1 o] Fo] HA JM53tn F714Ud B4 (YL TS
s A2 £ 9 AL Ut UE 9 A% S(capabilities)oll mHe}, SCell ©]
PCell 3 @7, 471 UE & 93 A% 49 ReeenS FHT 4+ 9ok
hFH Ao SCell ol WgatE 3k,
FFFAAA 47l sCell o t-gstE wETE UL 2 2 CC(UL SCC)E 3hth,
RRC_CONNECTED “efel]l QA5+ wbEsl 3 Xo] AA=A] gAY Hiss}

=
ofy
_L"_L
rir
i
o
)
2
@)
Q
)
=
w
@]
@
N’
AL
o

A 3
A AdsA B= UE Y 29, PCell 23 A E A o] & s} &3t}

[551 A&std, A dH99 <@L ==yt ukenE o] &dte] Auaz
|3g = Sl AvATL oE F glon, FM Ao «are a3y
dhgatol]l  9F A A (configure)d = Fubs

H
=
Agdrt. =27 FEG A7Y AsE A5 £ dx W9 sgua

2

O

=

AR T 37 wE7F AMgSE B4 299 <dre] Avelx 9 dA#grx
o meps “drolgte folE WEZE X g3 Aul2d AvgAE gre
FA LS, MEE A7) T ALE o83 NEVF FES MR =ud 4
J= HAE Yvjete o 2182 =

[56] X2+ tF x=E= AL"9 BTS(Base Transceiver System) 3 8 (hotel) 7H'd<
dHsty] Ak E=dolth. 53] T 2(a)E M EF(traditional) RAN(Radio Access
Network) @ 7f(architecture)E EAIGH Ao, = 2(b)= BTS 38 2 DAS =
A (with) 2H2(small) 4 RAN G7/0E E=AIE Aolth 2 Ao /MIe & 4 oA
Zw ©l AAHs] d5dr)

571 = 2@% FxsW, 7€ Age Az="e sy TS 7 3 79
A (sector)E& WSt Z7210] eNB & W (backbone) WS E3] BSC(Base
Station Controller)/RNC(Radio Network Controller)} 12 ® T} 8y} DAS ¢ 2+

0% =2 A2 E Z tHy k=9 dAHE eNB £ o EZ(BTS &)
13
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S 4 Utk ol et eNB S AXY B AZe I vlS 9 4 9oH,
eNB o gt &= 2 &7t 3 XA A o}F2 = gtk =8 BTS 9
MSC(Mobile Switching CenteryBSC/RNC £ RF 3 Eo] Axstozsy, wa
4% (backhaul capacity)°] F7}2 < Ut} |
[58] X 3 LTE(Long Term Evolution) A]Z=&lo| A Al4= &= A E(symbol) TZE
Al g o]t
[59] 71& LTELTE-A A&HdA ALH= Pré _ﬁ_'aﬂ%‘(radio frame) 2

7)ZH(duration) Ty & 10ms(307200-7)°1, & FH ZIHAL 10 79 FET 7|9
A B 2 2 % (subframe, SFHC 2 FAHETE 4 FA4 Z#d W 10709 AT o=

ZAzh WME7E FoE g ok oA, T o= AEY ARE Jehga,
T=1/(2048*15kHz)2 BEAE T 2179 MEZH A 2o} Tippame = Ims ©]H, A
MEITHAL 2719 €202 FAHAY g 4 FH Zyde 7 £59] Ao

Toot 7} '15360-Ts = 0.5ms 2 20 71e] £REZ o]FojAT —‘?—@ =z W 20 )

N
o
flo
1
g

-
=

o
L
/[-cjl
el
rlo
1
°x
&

o
0,

it

};
)
k1
Frl
1
s
2
o
(&
o
n°

[60] 7]¥ LTELTE-A Al2"& & 3 3} o] £38 2™ A(ceyclic prefix, CP)2)
dolo] wet 2 7FA HEo Zed FR(frame structure)E XY T 3(a)S
FHze, A it(normal) CP o Zole el &£50] 7 Jie] OFDM AEES
EGsh, & (extended) CP 2] A$olE= dte &£20] 6 79 OFDM AESL

¥ATT. FIE OFDM HEE ©F & Lo =z} OFDM AE F& SC-

|

FDM(Single Carrier — Frequency Division Multiplexing) 2.2 &3 4 ¢ttt SC-FDMA &
OFDMA 9] 5o] H=Z £ & glozz B dgore «iJE» 32 <“OFDMA
AErolgks &7l OFDM A& 9 SC-FDM A ES A A317] 93 Ag9

E 3 oM A CP 9 Ho] T & ABEZH Y R HAl OFDM A &9
B¢ 1607, = 5.1 usol™, Ywx] OFDM AEE9 A 160-T, = 4.7 usolt} &
3ol4 B CP o Dol Tepe & 5127, = 16.1 usolth. & 3 oA T, = 9& OFDM -
dE F718 e, Fukenl b4 950 f7shs Azke v @

[61]

14
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[62] LTE/LTE-A A]2Elo] 2 7}X] CP £ #|YslE ol-§E LTE Al AHo] A&
AMEEY gdd AuyEeES ALyl AFelth. HAE LTE A2"ge
Al(indoor), EAl(urban), L 2j(suburban), Al F(rural) SolAY AL Awsd,
UE 9 °]%F &%= 350~500km 7HA| & A Q3o
[63] LTEATE-A Al2¥lo] £8HE= F4 F345E 400MHz o)A 4GHz 7}
gukdolm, 7}g FugE AL 1420MHz olth ol A ZEdad g
Foa Wgel we A =
frequency)’} A2 AoldE dulgdtt. Ay CP 9o ApdE REues
X} 4 (subcarrier spacing) Af = 15kHz ©]©, CP o] Zolx= oF 47 ysolw, % Cp 9

!

l

spread) %

e
o
r>~
o
o,
o

!

Bols Fubsst 342 A5 Cp & FYEH CP o Aole oF 16.7 usolth. LTE
AR Fukdst 342 vl A gled, Fukdn AL AzZy
F3E FFT 3712 Y gl sig et LTE A28 AE 30.72MHz & #E9
Z5}48 AM4elEt] 30.72MHz & LTE Al286]A] ALE 5= FFT 279 2048 2
Urw Baksnl 703 Af=15kHz 7F 901l 4 Qg |

[64] =

} CP = 21 CP 7]Z(duration) &2 At AW A7t Jdjdoz ge
2] A(suburban cell) T2 AlZF A(rural cel)S Yol AFRE o+ ) durxo
wel Aojup Al AAFEF AA Fito] AoXER, A& 7F ZHd(inter symbol
interference, ISHE S48t sidstr] Y8, ez 71 Zolg Ad X
CP 7} dostth o=t &7 CP 9 A% A F CP B} AHoz cp oWF=r}
S7tsHAl HEE CP 4ol S/t 29 E™ &8 (spectral efficiency) Z/EE HAE
At (transmission resource) WY EAHEL 2YIoE  EF 0] =-Q T(trade-off) 7}
EATH. dEH OS2 LTELTE-A A &"olAE Aol A, B, w9, Al Fol
8 %] (deploy) == T3 8l X](deployment) AU 2ES A Ysty] FalA AF CP
RS CP 9 dol7t ZAHNoH, CP 9 Hols AAF = d g e A4
7] (design criterion)©] A}&-% 1T}

[651 - [+ 1]

Tep 2T,
[66]  [F3H4] 2]
fdmax < 1
Af
[67] (754 3]
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T pAf <<1
68 R 1 RE 534 5 oA, Top = CP 9 LOIE, fym & (AU) £Ee
FoTE, Af © FHE A4S Yeg 34 1 o4 1 = Y 29

24
2] A (maximum excess delay) =< o A'd 2] ¥ (maximum channel delay)S VeI T,

—i

Ad AA ZE2adelgte AY Ad T2 Y(power delay, PDF)7} Foj AL uj
7HE vRAEE AE R tap)el AA AEE ugth olE B, | #0 9o Ad 2
AHCde) Aol 747t tons 2 0dB, B #1 o) AA L AYY Aol az

20ns 2 -5 dB, .., ¥ #N 9 A &L AHEGW A=Hyo] 2} 500ns £ -20dB 2
PDF 7} S0 A ® Ty =500ns 7} S},

[69] A 1 & ISI & WA (prevent)st7] Y3 7)|Fo)1, F82 2 = TZ o
e A4 7+ ZH(inter cell interference, ICD)S F 23] WA X571 Y98 71F0)H,

23
T 3 & ~2HEY § & (spectral efficiency)S 93+ 7]=o|t}

A e UBY A2 Ae Br Bosh] 9 23 99 A2 (ocal area
access)ZH= /NE 9] MEZ2 A w X (deployment)?] EPo] LFEHIT Y4, o]
27 992 e dole @,

[71] = 4E F& Amallcel)d /MES MEey] Y8 TA"E Aot

H

4
[72] 4 S FZSY, 719 LTE A 280N &85E T4 Fo5s 2s
o] obd 1 Boh ¥ F4 F34E 2= i J]E LTE A& )
EZRT Yo A2 sl 42 Ag Fa AAconfigmoD + At AL
"éo o] &35tH, 7€ AEY S FIWME A2¥ A KH(system information)T}
ZE Ao ATE JgroR JEAHQA A AWAE AYdn uFse] e
Ao M B H2 F3F IS o] §Fo2ZHN dHoly dE ado] SIostd
AT wehd A Qe &S G FL A% AT AN Lol
°]%5 4 (low-to-medium mobility) UE £ 93] Al8E 4 o0, UE 9 eNB Atol9]

A7t km 9919 71E AN FE 100m D AL Ase] Fad) ALgD &

AT

73 olel® 4o ASAAL UE o w= Aol A @n nEs gl
AgBo) Het e 2o AY Sxo) aagt

74 1)  AA B2Kdelay spread): eNB 9 UE Abole] Agl7} zobde] weat

A Ado] gotd & o

J

16
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3) - &% F35(Doppler’s frequency): ILFTFHY UHEL A}L5}7)

) 3 UE o dis) 4F5e) diele A48 gut 2o =
F947L dehg & itk olol whah, B4 A2-eA HY WA Seto] WalA)
Z

A~
T
Fethal IFHE AIZE 7)ZHtime duration)?), ZE]HE A]7k(coherent time)©]
pal
A

(771 2F3 diF9Y ol EME R, 1 gidd r|E Ty Tx=
48 A, IS 2 ICH 7 adoz wAd £ glon, A9EY FHo] Lo}z
2 A QFslr}

.y
BN
N
ki
2
o
Y
[o
f
2
0%
R
B
>
o
ik
oo
e
K
o
oo
s
2,
(o3
fu
-0,
;Oé,
iy
of\

[80] BoME uF3 dyg AFg AT AN2" FEnEHES g B9
2ol At % 1 & 17 9 A$E 9§ OFDM 7|¥HOFDM-based) Al e
o2}l S ol )
[81] [¥ 1]
Parameter Notation Value Remark or Note
Subcarrier-spacing Af 104.25kHz | Possible to modify for
_ | - calibration
OFDM symbol period T, 9.59 us T.=1/Af
Guard Interval/Cyclic Prefix | T¢p 0.5 us Multiple CP design is possible
OFDM symbol duration Tsvvs 10.09 us Total OFDM symbol duration

17
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Overhead in terms of energy | Goverhead 5%  overhead = . Ter
Cu + Tep
— Af - Tep
1+Af -Tep
Efficiency in terms of energy | yOFDM 95% Norom = 1 = Qoperhead
—_ Tu
Ty +Tcp
B 1
1+Af-Tep
Basic System BW (Target) BW 500MHz
FFT Size Negr 4,096
OFDM sampling frequency | f; 427.008MHz | Af X Nggr
Available subcarriers Ngc 4,096 Including data, pilot, control
& DC (Direct Current)
subcarriers .
Occupied BW ' Boce 427.008MHz | Af X Ny
Guard-band Bg 47.445MHz | By, X 0.1 (10%)
Total System BW Byys | 474.453MHz | Bys= Boee + B

fillo
ox,
2,
ot
-3

QolA, CP = ISI & WAF/] 91314 OFDM
AE(OFDMA A &0zt $He ukio] wi=A] Aqlsojok 3t} HA LTE
Al2~Ele] CP 7]ZH(duration) Al A g wpe} Zo] A CP o AL 4.7 us, T3
CP 9 A% 16.7 usQl Ao 2 AaA Utk A LTE A 2doAM AL&EE o]2]gh
CP #E2 413 He AL /M8 ZA9dd TAsE A8 AA Z 23 (power
delay profile)y= ®FFste] A& Zroloy. zdd A
Ao 2 dqid=Hs 173 93y 2 doj E48 1
A Zorvt Aok wEks nFs o

=do= g CPE AAst 28&3t= Aol /Msdlth Ccp doly ZAax AL
A} (transmission  resource)®] FHZ ololX A Ho), AF ~HMEY F L (spectral
cfficiency)e]  SUlFE AFE @2 4 U T} wE cp oo ol
SgH o= Folx AL EolW F7(timing synchronization)oll % &H(critical)
84Z Z84% 5 QUth LTE Al2H¥lojA UE & dubx oz A =-acell search)
%7]§} 4 (procedure) S EaAl 27| Elo]Y(initial timing)S FE3hch ojm Cp

3
%%’r(correlanon) EE ZE A S(reference signal) Aol ol&y¥H, T x5}

[82] OFDM A&

re,
det
b
%)
>,
=
%,
o}
f
S
lo
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A o]l &FIIT gk wEbA AF(correlation)= AAFEIE ©] o) &EHE CP
Z1Zbo] SdHoR FL AHE A ol Fro ESo] o

o)
=
FEE FHA

flo

AA Fd(implementation)?] Al CP  7IZH =

L Z H(frequency offsety& S48t E®l(modem)yE T8 7H5IEE e FoF
=R ol&Hr] Wi, Hage CPp 7|z HAo] aFdn o3t olf=
P 7]zbo] WrEA] Y Fx gl TFHE Aol Fuh

£ 9goldt UE o CP ZolE TEH ude MY SHLS wdste] 05 us

re
Ofr
ol
L
ox
=
)
(o
u
™
@)

dedZo] Frkste S4ol Atk ol¥@ BAe A% $Y AU PEsE
F4 gl HoldE Aoz olojxy] WEe), 71EY LTE 2 dse
Azdel Rugs BARD 2 gol nFY ddg d@ Rusn prHom

3571

A48 F otk B oUdadt nFs dde 949 Resd pAg
Z

Ao a3
[84] [® 2]
Parameter Value
Coverage < lkm
Operation center frequency 20GHz ~ 60GHz
Max. Doppler’ s frequency 250km/h@30GHz, 125km/h@60GHz
Max. channei delay 0.5 us
CP overhead = 7%
Channel Bandwidth under S00MHz (Reference)

85] RuEd (4E UE 9 o508 d@ SEY 2048 288 AT &
e A7w AAFolol BTk B wHeAE o 43 2o dA sEe
A Al gkt
[86] [ 4]

(E)x fIAf =K (where K <<1),

Af =(v* f)(c*K)
of 2 9 A =2 Fu5o FEe A8std Tusy

4
o dE o £82 4 o UE £X(UE speed) v £ 250km/h, 3%
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=3*10°m/s, T FH5 £ E 306Hz & 24T & Quh. K = 1 Boh 2835 3}

rlo

[88] &7Iek Zo]l ZAHE CP F RvrEy AL Jwtog ¥ 1 o OFDM A E
Zo|(OFDM symbol length), OFDM AlE 7]

[

(OFDM  symbol duration), ol %]

2 ¥ 3] = (overhead in terms of energy), ©l 14 %) B & (efficiency in terms of energy) ZHE 0]
2349t

500MHz ©o]/49] A28 tigdg 7dles MAs, T 1 & 7|2 A% godo

=
A71E 500MHz &2 HAFAE 49 =FH FFT Z7|(FFT size), OFDM A E

~

TI°(OFDM  sampling frequency), ©l-& 7Hg3t 3ub<:3l(available subcarriers),
A€ BW(Occupied BW), 7F=-t] % (Guard-band), % A28 BW(total system BW)7}

=
AAERT. 712 24 d9e S00MHz ooz AHAT A A gEe

22 Ty A gk AA g

[92] * A1k W= A7) A f&(memofy size limitation)

93] * A 2 <k UE Z=2AA AZF AE8 7 HARQHybrid Automatic
Retransmission reQuest) ZZ A2 |52 H2] 51 A (keeping)) |
94 * A 3 < UE Z=2AA Al AHARQ ZZAH2 AFE
% 7}~ 71 ¥ A (increasing))

(951 7 <tell W2 MA HHE AA S
[96] 1. A 1re) ZTEY A Wy
P71 =5 =6 B IHg d Axdge @& Ty AA(frame design)=S

98] (1) AA =3: wEe 37] AT P2 (approach) (AZE ¥ A7) A
991 @ 7F8 W 99 2= S(single codeword, SCW)E 7H8 ¥ 31, HARQ
T2 A A9 7H*’F%(numbef of HARQ process)= 7|& LTE A=g3 543 8 R

FAH @ oJrlel ] AZE W5 F7(EL WEE A E 3 3 go] &
20
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LTE & Ho] 2T E W3 F7|(max soft buffer size)® A ¢tdT T 3 & LTE 9
Hol AZE ¥y F7|E 7|WeR 3 RudE vEEY Hg 3rs vgd
Aolth (3GPP LTE 36.213 #Z).

[100] [E 3]

Parameter Value Remarks
Max. soft buffer 35,982,720 | See 3GPP TS 36.306 V10.1.0
Max. HARQ process No. | 8 See 3GPP TS 36.212 V10.1.0
coded bit per TB 4,497,840 in SCW case

[101] =3 Al2®EY Ay~ AMEAE lkm oltE HAHH, = EY
A/ A(round trip delay, RTT)¥ 6.67 usZ 7} E ) wgbs UE 9 T2 A4 Al7ke
HFHow FF Zo] AAHAT
[102] [534] 5]

| UE processing time = 3xT7I - RTT
[103] <& £°], UE EEH}*& AlZEE 3 x TTI (0.222us) — RTTyn(6.67 us) =
0.659 us= 284 5 U}
[104) (3 ZA W& A1 ¢y T FYE Yeghl=E T 4 &
TTI = #HF 22 7§ OFDM A& a3t 7139l 222 uws2 AAHETH A 1 L

OE A F Zed 729 AYANE A4 T 5 2 % 6 3 o] TAY £
[e]

b Zlel = TTI o) o8] et & 1 & Fxsd 712 A 2" BW 7}
S00MHz o o AdAA W o] & Jhed ERkEniel A4 N,=4096 o] ®T
29 d ALAAE= 4096 o] BRbESED 22 19 OFDM A EE9)

_ SE
o) AU HPYI A% B 4PPI 5L AF 2 (smallesy AL

_=

9] (resource unit)S AHY 8 2 (resource element, RE)2} sh=t)], 9 = ¢ Fukg

2 4 OFDM A& 93 FAATY. tA] Ze), (942 U & 8x
exe B, 7 A9AR W AQerE Aga & ol g8 nhA

dod g v A7A ke FoF EHEUAA 0 BE N, - 74 2HEHE
2o, 12 A ZH1ANA 078 Nym- U744 RojgE ¢ld 2xolt)

[10s] [E 4]

fr

Parameter Value Remarks

RE per OFDM symbol - 4,096 Use full subcarriers.
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Layer 8 Assume max. 8 layers.

Modulation 8 Assume 256 quadrature amplitude

modulation (QAM) support

Overhead (%) 25 Apply overhead considered when
calculating LTE link budget:

* LTE peak data rate: resource
element (RE) overhead required for
- transmission of 8§ layers

* Total 42 REs: 12 REs (for physical
downlink control channel (PDCCH)),
6 REs (for cell specific reference
signal (CRS)), 24 REs (for |
demodulation reference signal
(DMRS))

* Overhead= 42/168 = 25%
No. of OFDM symbol (Nsym) 22 symbols In SCW case
per TTI
One TTI 222 us

[106] A 1 <t @& 8 /) T2 A2 78k HARQ £ = 7 3 o] 2R dY. =

=1

-

i

ol o AAGA 1 oJ)°ﬂ w2 4 2]-2-t] 7] (stop-and-wait, SAW) HARQ
2 oty & 7 & FZ3H eNB 7} TTI #0 oA A43k do]E
A% (data transmission)< I} A A FTol TTI #0 oA FAlHT A7) UE & A7)
tlol8 AEo ES(decode)E AIE3FA 4 7 TTI T TTI #4 o)A A7) dlolg

~J
flo

)

[Kl

Al 2=

i

A

ot
W

Ao ot ?l@/—ro](acknowledgement/negatlve acknowledgement, A/N) H&S
Aot A7 ‘?_]73/‘dzq TAL At AP Fo TTI #4 oM eNB o 93]
TAED 4 JF TTE = Al 1 <deoll whe} 2AE ZEAY AIZEQD 3TTI - RITR
0659 usEot 4 AEBE UE £ AN HAEL 9% AEE Fas 15T -

& 2l

—_

7] UE 7} TTI #0 °|A A%
T= Aoz FAYeA ¢ 5 den, 47 UE 7 AeHoe=
ZRE 4 70 TTI 7} Ad TTI #8 FE A =22 diog

AEE 5 A9 AolE dolel A F(retransmission)S 3T F gt}

22
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[107] 3 F 5 2 Al 1 <ol WE Hol AL B F(transmission block, TB) 3.7}
B E e

[108] [XE 5]

Parameter Value Remarks

Max. TB size per (a TB per 299,856 In multiple codeword (MCW) case of

CO) LTE-A (3GPP TS 36.213 V10.1.0)

Max. coded bit per a TB | 449,784 In MCW case of LTE-A (3GPP TS
36.213 V10.1.0)

Supported coding rate range > (.67 In LTE, used as reference

Max. code bit size 4,497 840 | In SCW case

Supported coding rate range > 0.67 Same definition as coding rate range
of LTE

Max. TB size < 2,998,580 In SCW case

[109] 2. Al 2 ¢te] ZyYd AA whd

[11o] (1)  AA 23: oA HE A (medium access control, MAC)/E 2] (physical,
PHY) Z=E2AM| 2 A (UE T2 A4 A7h

(1111 2  7F3 W& SCW & 71A3s}a, HARQ T2 A 29 /4= 7|& LTE
A" FdE 8 2 fFATT Al 1 43wk R, AlaHEe M)A
A YRS 1km o]stE ZMAHH 3T RTT & 6.67 us® 7FFET. thgl 7] 2 ote
UE & Z2AA A17HE 23ms & 7R 3o}

1121 (3) 274 W& TTI & HF 76 7| OFDM AlEEZo ul$3d= 77k
767.6 is2 2B EH. £ 8 & & W g2 AAd(A 2 ¢Hol WE SAW HARQ
ZRZM2EE EAIG RAolt) A 29k 8§/ TEAMA 71%?4 HARQ & = 8 1} o]
ZAET = 8 oA A TTI & 767 usolth. watx HE TB 37]E 7]& LTE
Alzgle] Hlake] oF 3458 SU1E o] aFHAT

[113] 3. A 3 kel T AA U

[114] (1) 474 27 MACPHY Z2A2 Ao (HARQ ZEAMA & Z7h
115 2 7F4 W& SCw =2 JFAET Al2"e Aula AWYAE 1km
olgt= 7FF &, RTT & 6.67 us7t Bth. vt o§71oA] UE o ZT2A44 A7+e

C23ms 2 JFAHI, 4 T £ 22 /| OFDM AZE4] ) gsts 717090 222 s

M

23
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1161 (3 ZAAWL: TTI = FF 22 7} OFDM AEEQ 222 us2ZA A 1 ot
FTYsith ek, = 9 9 Zo] HARQ Z2AA 71 24 2 F718HA 9. = 9 =
2 219 & & AR 3 0] e SAWHARQ ZRAH2E ZAIF Aol
[117] A=t A 1 <& ~ A 3 <ol Wt 24" OFDM 78k 133 = qle]
delrle s A e 2.

118} [ 6}
Parameter LTE Al 1% Al 2 ¢F A 3 oF
(Normal CP)

Subcarrier-spacing 15kHz 104.25kHz

OFDM symbol period 66.67 us | 9.59 us

Guard Interval/Cyclic 4.7 us 0.5 us

Prefix

OFDM symbol 71.14 us | 10.09 us
| duration

Efficiency in terms of - 94.1% 95%

energy

Occupied BW 90MHZ (5 CCs) 427.008MHz

Guard-band 10MHz (5 CCs) 47.445MHz

Total System BW 100MHz 474.453MHz

No. of available 6,000 (5 CCs) 4096

subcarriers

' Number of OFDM 14 symbols 22 76 | 22 (assume)
symbol (Ngym) per

TTI

TTI duration 1ms 222 us 767 us 222 us

HARQ process 8 8 8 24

number

UE processing time 2.3ms 0.666ms 2.3ms 2.3ms

Total soft buffer size Nsp=35,982,720 Ngp Ngg %X3.45 Nsg X3
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