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= 88 X ulmo] wE BPL Deactivation AxFE =A%)
T 9% B g2 AAdoel 93t 7R o] FAHS HAFE EHolt),

=102 £ e AAldel o AFSAF v FAS BT ot

wigs HAJsp7] e AT UE

o, B wwel An AAGEL ANHY EWS F) PASA AP 7 wue] FHYRaF FEVE

g RHgel glold, BAF THRAEC YAAE B be Suyge] EANUNE s @ FIE 15
TC

B Ao NMIC 22 low cost(BE+ low complexity)S R U3tE ©@% & coverage enhancementS A]Y
oAtk B mAold MIC @S low cost(¥EE low complexity) 2 coverage
g4t 55 uid 4 Quh. e B mAA oA NIC @S low cost(HEE low

=
complexity) @ /X coverage enhancement& A|Y3}7] $¢ 54 e ]2 Hod @S ous 4= i),

F3st= AEA Aeld 3GPP Release-13 low
cost (2 low complexity) UE category/types oJu]d 4= B A Aol A NIC @i 7]&9] LIE
coverage UIH] 4H coverageE A HU3AY, Z2 AdE ARE AYste= 71£2] 3GPP Release-12 ©]d}oll A
AolH UE category/type, =2 AMFA A2lH Release-13 low cost(HE+= low complexity) UE category/types
om gk 4= Q.

2 A9 FHTAANATS 54, #F doly T3 22 odgt B2 AMH|AE AEEr] 98 dE A
HArp. FAEAAAYS AREA @i (User Equipment, UE) % 7]%x]=(Base Station, BS, HFi& eNB)2
zgheith, 2 Ao A ARER e A FAl A e s onete 2 A s d o2 A, WCDMA % LTE,
HSPA  GolAe] UE(User Equipment):= &%, GMolAe] MS(Mobile Station), UT(User Terminal),
SS(Subscriber Station), F47]7](wireless device) 55 EF Xgsl= NPz = ojof & Holr},

ZIA = EE A(cell)S dwry oz Abgx @y FAI8keE A A(station)s @™, X=E=-B(Node-B),
eNB(evolved Node-B), AE](Sector), Mo]E(Site), BIS(Base Transceiver System), A2 EE(Access
Point), @@ ¢] == (Relay Node), RRH(Remote Radio Head), RU(Radio Unit), small cell & T2 &2 &Y
T Atk

5, 2 WAAMAA Z]A] = = Al(cell)S CDMAoIA 2] BSC(Base Station Controller), WCDMAS] NodeB, LTE®l
42 eNB T ME(Ho]E) Fo] ABSE dF o = 75S vehlE £ ou|z dfA ook sl
W7, vz, violgzAl, =l e 5 "ol :E(relay node), RRH, RU, small cell “&41% %]
T U ANEA 99& BT ZHE ool

27 vdd g AL 7 AS Aojete VIAwe] EAStER V| ASS F A R FAE 5 vk 1)
T gy #-Este] wWizpd, mazA, mfejlmaRA, I3, HEAL, 2E AL AFstE FA 2
AAIAY, 11) A7l FAdYq 1 AAE AAIFE F dvk. DA 2 T d9ES AT FAEC] Y
gk Al o3 AEAY A7) FA d9s FYeR TSRS dEgEste BE AAES BT VAT
2 AN, FA4 g9 A Ao ulgl eNB, RRH, <HElul, RU, LPN, EQIE, $FAFXCAE £ FAE,
FA ZRIE T2 71AT] A AAC7E Hrk. iD)eA AR o] # EE ol dhe 7IAm e § el A
AN5g FASIAY FA8H HE A 99 L AAE VAT RZ (A 4 Q).

utebA |, W7 wa 2 wlol g2 A gmA, AEA ~E Al RRH, eIy}, RU, LPN(Low Power Node), X
A

= i=!
AE, NB, SFAEAE, $41 LIAE, $4 ZAEES FHate] |AFoR Q).
3

-

B WA A AREA G T A= B BAACA VEE s Ve B Ve AV TEsked AREE
T Al FAR 2R R ARSEH SASH AR E s 8o B dojol ofs A &
ARG Gt T A=, B EHA TeEHE Ve Be Ve AMEE Tdsked AR EE 7 7HA (Uplink

L Downlink) A1 FA|2 LS 9
Fev. Aq71A, AEgEA(Uplink, UL, =5 J8 )= AR g o) 7|4
215 9n|siy, s1&E A (Downlink, DL,
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WAL ofu] g,

FAEAA 2 A&EE e AL e Aol gitk. (DMA(Code Division Multiple Access),

TDMA(Time Division Multiple Access), FDMA(Frequency Division Multiple Access), OFDMA(Orthogonal

Frequency Division Multiple Access), OFDM-FDMA, OFDM-TDMA, OFDM-CDMAS®} 72 uvlefst vt A& 7IHE Al

£ 4 ok ® o] 9] A o GSM, WCDMA, HSPAS A LTE % LTE-advanced® X 3}8l= HlE7] F-A4
u

5213, CDMA, CDMA-2000 ¥ UMBE R slsli= 5714 F4 B4 Eof 5o o] HEd 4 oy, 2 iry
< 543 FATA Fokoll dAHEAY Ao M Hoj = ol Hm, B W] APde] 4849 e B
E J)|sRotE Tl AoR Ay ojok & Folt},

Fdga As 9 SEHI AE5e AR g2 AZHE A8 ©d$E = TDD(Time Division Duplex) ®2o] A}
2 93, e AR e Fu5E AMESte] d4$E s FDD(Frequency Division Duplex) Wajo] Alg€ <=
oh;}

S .

W3k, LTE, LTE-advanced$} 72 AlZ=Blo| A= slute] Rigd) E= dhgal A4S 7|Eo2 Agdas) st a

= A g4 FASd. g I sk A s, PDCCH(Physical Downlink  Control  CHannel),

PCFICH(Physical Control Format Indicator CHannel), PHICH(Physical Hybrid ARQ Indicator CHannel),

PUCCH(Physical Uplink Control CHannel), EPDCCH(Enhanced Physical Downlink Control CHannel) &3 #&

Ao de Esto] AAAAHHRE HA435Far, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink

Shared CHannel) ¥ 22 dle|HAGRE FAdH o] dlo|lHE HE3ir).

3+ EPDCCH(enhanced PDCCH 3= extended PDCCH)E o] &A= #Alo] ARE HEE = Q).

2 HAA A Acell)S FF4 EJEZRH AFHe= A5 AWYA = F5741 EQJE(transmission

point B+ transmission/reception point)ZHH AFE = A5 AWMYAE 7HA &= 84 W3 (component

carrier), 11 541 IJQE AAE 9nd 4 Q).

AAldEe] AEHE FAEAN AIAREE F o]y H74 XJEE FHIY JEE AFsieE v XJE
G4l A ="l (coordinated multi-point transmission/reception System; CoMP A|Z=®l) W= FHY

%
U A4 (coordinated multi-antenna transmission system), H=H3I t5 A EAAA"EA 5= 9]
s

(
CoMP A =E)2: Hojfke 5 79 s $74l ERJES didss 3 5 Y,

o A FEE X2 EE w32 Al(macro cell, ©]3F 'eNB'2} $H) 3}, eNBoll FAlo]E W BAF=R
AAEo FAH AolHE, & ALY S AU waE Agdd Yo e AEneE zt= FolL sluhe] RRH

- R 1 O 7(5];
>~ ST =] 2= >~ =] 2= & A =]
A EQIES AR & n, FAE BEe AREY 4 vk AFRAN FA7)E T ARy
< < I~ = 57 =] <
T AL, FAVE v 94 ERIESY JdF-EA 5 Q.

Ea olslel At PICHE A% Hi FASAL PICHE Fal4 455 9% Ei 28t 71 BPICCHE
A% EE FASAL EPCCHE BaA A5E 4% E= FU8E 2 2Peks ouz A4sd 5 ek,

=, olgtoll A ZAEtE EY gy a AlojAAE-S PDCCHE w3t h, EPDCCHE ¢Jwjsk 4= glom, PDCCH 2
o] PDCCHZ Am3h FFolx H o] A AAJoel EPDCCHE A& § 3lor,
= =

Z Al1¥9 ¥ (High Layer Signaling)2 RRC ¥#}vE S E3sl= RRC AHE A

=
Y e YA Aol AR B I dHelH AE(dE 'W =9 FFPA A E(Physical Uplink
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Shared Channel, PUSCH))olA9] HEE st =A™ 59 AHARE AFshr] $43 B8 g Ao
(Physical Downlink Control Chamnel, PDCCH)& A%FE 4= t}. olstillME, 74 AEE Tl 257t 541

HiE AL s Alde] $7AlHE gEHZE 7ASZE sy,

R R 2@5&3Eﬂ24§&+q%ﬂuwhiEﬂ%*ﬁVéiiﬂﬁgi4%%W1%ﬂﬁ5ﬂmwm
B A" gigk =ort EARoR AEHY. 2017d 29 FA| A7) Al AT =

2020) 7149 MA Q. FAF8H(technical performance requirements)< AAQ3 BRuAE LEsPT. F4 5G Q
TFAEE 9o Zu. Ha 2% 38 20Gbps, ¥ 10Gbpsoli, ARERE A S 3FSF 100Mbps, A
S0Mbps ©]4F A glatofol FTh. W, IoT AH|AZ 58-S 98] lkn'F 100%H)e] whure] SiAA <

o, dlolE % X ’\]ﬂg dms(ZAEAN] ), Ins(HAAA Y 2=) o2 BAgdof sty A Aol TFE

H
)—]
=
~—

lo
o)
oy}
E
offt
offt
[
=
-
=
o 7

[¢]

3} A<l 3GPP(The 3™ Generation Partnership Project)o]AE 2020 56 A&3S ZXE 'new radio' (9]
3F NR)oleh= WH skoll 1TU9 56 &7AMES WEAI7]E 56 FAAH~ 2 HESNT 253 A4S st
AT},

FEAAZEANA FAGhps SEE AFHI] ARNE FIE AF 1SR oheh 2YYejel Fas oo

el

Zo]l HAQ3HA Hedl, dAle AEe Fa5 dG(6GHzolsh) A= avkEe] He tgH Abgo] &olstA| &

2 3oltt. o]dl we}l, 3GPP NR =9JolA= 6GHz ©]3t W9 A 23S S F de dgvEgt

(mmWave, 10GHz~300GHz) EH < N 9 Foa2 adsta vk, dEvE gL 7)Ee] AEY Fug g9

o Hlal A= &Aeol A, W7, 5V X, A& 9 @27t AX, 71E LIE 59 AHAE g1

st7] el e =2 X]?’EVJ% zb= HxR 7] A 8ol dFAolt). ofo wal, 3GPP NRelA = A& W
= o

]

£ 712 FRoR gte Aol Ad, Hx AE B HolH F54 Meks AAlsta vk, oF2, i Al~H F
718 4 %7 JE5E A AMAN X3P W(beam)o] sweeping®H oA F7]4A1E (NR-Primary
Synchronization Signal®} NR-Secondary Synchronization Signal)$} A A Ax W 29 (NR-Physical
Broadcast Channel)o] WH5 Z$¥vh, HESh, 7|4 =5-w23k AREAL HolHE A5 HA AdS Algsts U
o]-g3te] HEET. 22 O]Eiﬂ Nxw 7Rk s B4 F3b 52 4S At 2YvET g 54
A el Eol JA7) TstE A 56 HAvt ddd ¢ ik E=g 3—’7(]6“3 W& AMEStE R Wido] a1& o]
Bote A3l olsshe wEo] Wik W =4 (beam tracking)o] Y& A YW A o} 56 HAVF HE(link
blockage)d < Att.

o]x & FA2~#]¢ Link blockagel} beam tracking failure A& 237 Haix= F 7 ol g9 dE A4
A G R WS F/alste] FA aﬂ% tsket ek . 5, = 29 a)9] deAel o] 7A=oe] A
S A7t "oz F I o]Ae] %/217])(Transmission/Reception Point, ©|3}TRPE} Hd) & thg7he WS
T8l s dHoA AFFem F H JA(TRPSF 2ol Sty i3t beam pair link, °]s BPLel=}
H7F et o ddoe] Hojk thE BPLE $ElA HlolHE FAE 5 vk, EgE, &= 29] b)olA B nfet
ol v BPLE 8o m TR AE & (capacity) S FIAA F U

2 A% dlolE(codeword) & FAISHH F HolH AE&=
3o dpHoz gFE oA A AA FA7E A7) o

Fs s oA EL 3

PDCCHAES] Ao+ e 1M £A47F 9 A4E = vk, gabd, A2 5715 354 $al(non- coherent)
FA&5= U4 A4S YdiAe= 4 BPLE R FARLS Az F(TDM, Time Domain Multiplexing) H+ 3
% % (FDM, Frequency Domain Multiplexing) &2 #&3}o] AlgE Ha7l Ay, wite] A XY ¥ &
o] <ty sjdEel FAlE A9el=, 7IA=o] BPLEC thaiA 7] 71<sh MRS FOW7|vre s 74 2d&
gdstH te-17k A EAe A" o dnk. 2y dEelA o v sld S AlE activationAl7]
I Aol HolHE F5A(ES], F4D)e A2 B duA ARE o]t wiE g Aleke] U= A=

KX
AE A Alefel wE 4 vk, B3, whd bely sjdnt gaE A v S SA ALEd 5 §led

u%

Ao W ERE 9% 5 ol

wodge wwe) Ay £wg Axsshy, 9 et AUe BAS v duaAE 0F ) d5e 298
7] 918 ekl $a Zolth

B owge MEy e Al olFEA ALHelA EEHOR tF W A% ARshs Wek /A F-un
4 AE INA TS AFHED T S50 Yt

B ool W WEy sluke] AAY olFEA Axdeld thE ) A% were dde] AT thE W A%
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ge Aets AAsh; Frhste wash o3
= We wWAsHs Aaksk, A1AFe] W el AW 3ol R
=

Eg & e VAol vaR Flete vs-w AR/ A wAA 43 B W 59 (multi-beam
3L

[e) i=4
capability) AX A 2L 8fE A2 (multi-beam resource allocation rule) FHEE ¥3}3it),
2 Wgol| wE 7Xa-ddgt ge-u Alo] A= uSd 72,

WA e Jx|=e] H43E RRCAE AR F<F UE Capability IEWO] 'multi-beam capability' BHRZ
RRCHINAZ Eaf 71X =Fo 2 ALt} Multi-beam capability IEE th&-9] ARE L33},

- Number of tx/rx antenna panels //©-&ol] &2t oteu} sjd <=

- Power limitation indication: {unlimited, limited} //¥j€]l2] Aok o] F-

@] Multi-beam capabilityell whet 71X =& tha W] 29l vid AAE dd=2 HIdA] oJFE A4 gt
=, ool v <Y Hds A dsta, wiEE Aoke] glow wite] the W HEA] AV BE Sl <l
Hu sjds Ase JHolng dEz tF Wl 2 ulE AAS ddehx] Zerh. v, gdo] gl o
Hdwt ALdstAY mjEe] Aoko] oW tiE W R=d o os Wo A wiE ZAS dAsee. gk,
A= TRPZH-H H7]

.
oA A AAE W BWA(BPL: Beam pair link)e] A dso] £ o = 7]
od gie] o] <Y HjdE o] &3t FAA AF WY Akem AW @A S F ATt
whabA | 7]A =S kel &) BPLO] A AFSH(d], MCS level)o] £X] ¢rom | ©Ho] Multi-beam capability
o} #Aglo]l vt WOl A v AAE ddE dE

o2 ZAFT-94¢ gF-y AF dae © % 3= 2 e mE te W A dAE
olgtAl Awslr] fsA ZIA =] AEHor tE HAdd % (non—collocated) F 70e] TRPE A Ydl+=
S 7HAgY. B3 VA5 'g\NB', @2 'UE(User Equipment)'2} 37]3HC}.

5
i
v}

». oo

N
RS
rlo

A @S 8] TRPY &vbe] CSI-RS group T SRS groups &9alal, CSI-RS group set AHE
O

o
L)
ok
e

2383 W\ A (RRCConnect ionReconfiguration) S ©& = A3, W) 23 (SI-RS EE SRSE o]
£33 4 glon) Kool Fx Ao (SI-RSE g9l A2 d4ste] 7|&dth. sk CSI-RS group
< )% TRP(EEE= collocated® ©HEe] TRPES] LF)olA wdo] WS A HA W& A48T & Jd=s
sweeping® & WES 9%t CSI-RS €2 Hgoltt. Non—collocated & F 702 TRPAl thalx = F 712 CSI-RS
groups°] F$AHERE go] A 4= de= F )9 CSI-RS group AE7F AEE . CSI-RS groupF H = o
&S T3

- Number of CSI-RS groups(N)
- CSI-RS group information (x N)

B CSI-RS groupW antenna ports =

ofx

B CSI-RS group A% A7 AB (A% Slot & symbol 9%, A
$1A]

CSI-RS groupdHE A% whb2 dld CSI-RSHF F3toll S4ES Fdstar, WE 4 A E(RSRP, reference
signal received power)Z 7]¥ BPLS E3& 7|A=o2 MW I(MeasurementReport ™A A])EHcH(k2ko] SRS group
AEE FAIg A= dlld A 1ol SRSE FAlgh) . & ot gigh A of ol 4= TRP#09}] BPL 14
S el &3k CSI-RS port groupo] CSI-RS group #0 o] TRP#13}e] BPL <1243 9jaf &3k CSI-RS port
groupS CSI-RS group #1202 7}AskAl. 18]ar vz} TRP#OAL]o slutbe] BPLo| A= o] 3= 43S 7Hds

F71)

(

o})

B CSI-RS group %

t}. 7)1A] =& CSI-RS group #19] 3y} == & olAte] W&o RSRP7F W8] A3l threshold o]Ate]H, ths W
AES AAs). oo wel BPL Addition Request 1ES E&3F w|A| X (RRCConnect ionReconfiguration)S &
2 FA%}. olu), BPL Addition Request 1E&= thS-9 AW E ¥ 33},

- CSI-RS group ID :

WS BPL Addition Request TEE FAISHH Yo ¥ AFS AAsig. oluw, 47 RRCAZE A2t 7 A =3 &
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w97k v W dEe AASA T Al BPLE activationA71AE e 7|A=Ze oE ] AS RE g
BPLE S activatlon/deactlvatlonﬁl7] 7] $¢18l MAC Control Element Fi= &2 A5 APDCCH(Physical Downlink
Control Channel)Z Ea #4%+ DCI(Downlink Control Information)el] & BHE F3Fele] F7} Az Az}

s TG,

7|1 A =-2E3 BPL activation Axb= = 49k Zth. 7]A =S DCIE &3 BPL Addition IEO] 3HECSI-RS
group(% 4o 4= TRP#1el 3|F3l= CSI-RS group #1)W W&o digh CSI(Channel state information) HIi1E
HEshy, e did CSI-RS group WollA ®lW¥ 4241 A5 A2 (RSRP, reference signal received power) &=
= AY £ 9 index9} RSRPE PUCCH Hi= PUSCHE Fd 7|x=to2 g, 7125 (SI-RS group#le]
best beam RSRP7} mwlg] A|A 3t threshold o]4tolw TRP#1 ¢ ©%3t BPLS activationAlZ]E AL ZAA 3o},
olo wa}, 7|X=e w2 'BPL Ac[jvatjon Request' IEE &Alste] ©hdo] ths W& ’Q‘F4ﬂ5¢555% 3
WY, BPL Activation Request IEE= 2143k ¥l 715 918Fo] MAC Control Element® HE3sFAL T
AlZoll A4 PDCCH(Physical Downlink Control Channel )& &3] <=+ DCI(Downlink Control Information)
xEste] dEget.

o] b otely HES xdslar, ®iE g A 2ko] Qo BPL Activation Request 1Ex UFS-9] AWE X3
3o},

- CSI-RS group ID (%+= SRS group ID)

O_u

L
.

:T:,‘N{ﬂ ot
2 W™ oo

4r_§l

;

- CSI-RS group W CSI-RS port ID(¥E+x= SRS group IDW SRS port ID)
- Resource allocation rule: (PDCCH, PDSCH/PUSCH o th3hk =} &= 4 2])
B D)) framed] Slots FolA A& 753 slot group pattern K

4 Slot group unit(2bits)

: number of Slots in a Slot group = 1°]¥ 0
: number of Slots in a Slot group = 2¢|¥ 1
: number of Slots in a Slot group = 3°|¥ 2
: number of Slots in a Slot group = 4°]¥ 3

=1}
=]

rir

@ Slot group pattern (6bits, bitmap): 1 bit¥ 3F slot group= 7HlF. Zko] 1o, A F713}
o7 Yt 753k Slot groupelal, 00]H wWALE Slot groupy

1) TPYW F slot 4°=16, slot group ©$=2, slot group pattern=0b1010100]H, A A Z AW slotF=
A& 753 patterns 0b110011001100%)

- Slot group unit = 1 =<» Slot group & slot = =

- Slot group pattern: 0b101010

'l

L LY Slot pattern: Otﬂ 100-1 10011 OQ1 TOO'

d1) ZHAW F slot 47=100, slot group ©$] = 2, slot group pattern=0b1100110]W, 24| Z#H AW slot
W2 AR 753 patterne 0b111100001111¢] wHE-=

W FOMY4) AHS 7bedt Fuba S (PRB bitmap, ¥ biti= ¥ PRBE 7FelZ). #hel 1olw, @A) F7hst
2 A 7Hs)

rir

H] o
1 —
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@ PRB group¥¥] (2bits)

: number of PRBs in a PRB group = 1™ 0
: number of PRBs in a PRB group = 29" 1
: number of PRBs in a PRB group = 3°|" 2
: number of PRBs in a PRB group = 4°]|% 3

@ Slot group pattern (6bits, bitmap): 1 bit: 3F slot group= 7FlZl. ko] 1olW, &A Frlste
oz Y8 7153 Slot groupo] i, 0ol HAFE Slot groupdd

olwj, slot group®} PRB group< Z+Zb Slot number OF-E A7 £ & A4 slotE9 Iy} PRB 0%-8 F3
o7 d4&¥ PRBES &S 7M.

TR

ole]e] Aol BPL Activation Request 1EE= U2 ABE ¥ 3},
- CSI-RS group ID (¥+& SRS group ID)
- CSI-RS groupw CSI-RS port ID

@& BPL Activation Request 1ES S=218H BPLA K| we}l ¢ty 3jE@S Ajojsle] Al51BPLS
AR, AAI BPLY activation AJZFS BPL Addition Request34dl AH  7]E AR /\]7J'(BPL
activation/deactivation offset—time)©]% Sloto]|t}.
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