|

5G 0] |z I

gk gk Skl

SERSAATY 2]
Haly 1 SRS AT MY

5G &3/t g= A0 0|=2BA 7|=X21 5G MH|A HMZS= OfLf2t Theh HF0M CHet AR

ool thet 215 TFAZIE A0 SQaHXLL UL OIS 2ot 0| 7|&2 AHEIK| &, Fo=

AE =22 U, 8 A8 A4 59| Hefet dES 7INHE A2 GldEtt. 5ol 18 2

st 74 g T[gte] Dy & #=0| JtsoiXH ZHY ZH|0|E 0[St 7IAF &

HEY TS MHIATL 7hsolEitt. 00 = 10M= 5GUIMe 20| 7|& Seft 225t 3GPP
Tl =21 NR IAB, NR Sidelink Relay & 2HIY 20| 7|& 7HY S0 CHol ATHE

[E

o] 5-&A4loflA o] 71&Z AR 99 A= 7FeoHA shH, 55| HE 5o 2l

A + A2 7FsoHA & &tk ol=et Ao
FHQsHA 1= e, LTE(Long Term Evolution)of| A
gdilo] 52 A% oElA, ZREF, A|T19d 5ol et #E8} o] FolHTHI

H

R 82 A AYATU(E 042-860-1183, gsnoh@etri.re.kr)ollA £9J5HA7] HEEUT

w2 ogl2.0 mxio] Z2ytz|o] oJAolr [ITP] Z4ZQl d4o] obdS gheluch

o] =RLO 2020W . AR |EHBAIN S AYoR HREA|EH7II0] XU dof o4 A7
(N0.2018-0-00792, S414] 2o A7-S A3t tiFwSsdofA Q] sgelolalo] A7 £4 /A 71& 7
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o]oJA] 5G NROIA = EFo]& o] &3t AANA HIeM WE F39]2) FH £J=
3t IAB(Integration of Access and Backhaul)oll tiet &SI E o|Fo{z| 1L UTH2].
do]9] FHi= [19 113 Zo] IA 5F F+ A (Amphfy and-Forward: AF) 4]

7 235 & A (Decode-and-Forward: DF) 402 YHTH1]. =2 & AY 149

ol A7 (Repeater)ZILE 31 7]5H 02l S48 A5 S SEsto] thA] 4l

3l oj3ke iﬂr. Yelolo 4 W=z ThHo] AekElng AT Alpkglo] Ealo] 75

o Fdo] 7rastths 7ol Qlek Tt YFojofAle] FE TpolA] AT AR ol
Noi

g} o] R o] JEHER HF FAITo|A AT of A+ H|(Signal-to-

e
LF7HEAASH =Y oY 277 A= T fAldel] MEEA He 2F A9KError
propagation) E3}7} WAYSHA Hrh T3 Ex & A HHA oA = do]ofA o] WM&
Z F&of o5t AlzF A|do] LAYsHA =t
SHH, Fdjo]9 o]FA ofFof met 1Y dojet HHU(o]5) BEolR U= 5

(R12) e=ENSUATHE XA 2y

(23 1] 2201 744

1) A2 BT (Access link): EEllojet T Alele] =3
2) W& ®3I(Backhaul link): 7|A=3t B0 Afo]e] J3
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itk 199 Felol 54 gix)o] WO Hx
AL 5tm 71430 7Phe £ WhAle] HgHcHI), wh,
O

il
A G| 52 AR olF Fofl 1A= g AfolE FATH(3]. IHER Hapd
difjole gl 77k 29 Aol H8EM AFHoRE o4 AdE AHet F2
47 3 A=ew AY 5o Basit

#5ta] 5Go)A19] P o] 7|& Sk AT
Ao dHo] 714 BES ST HT st

Fo Al mHlY o] 7|4 A Sako] s AHANE] A EEE St} [VAAL 2
19 AES AA5Y ulRgstEE i)

e
K
=2
o)
rir
o
N
a
o
ot
O
L op
S
Jlm
O_L;
filo
=2 [

Il. 3GPP ||0] EFsl S

3GPP ZEoA Hio]9 EAZQ] 282 LTE Rel-1022RE] AIZEATH1]. D
ol AN A PIE £ GLS Ao R VA IS 51 Ho ME YIS E3
eNodeBe} A2t} E3], @Ho] eNodeBo| AZsHAY dolo] Adsh= Ao A
glo] Yot AHIAE B 4= QloBE Rel-8 THY] 9ok Relay?] A¢E =
o A7 Q=g AN Hf 2709 E(Hop) 143 ddlo] A€ol 1HE
2E]

oh gt 7|4 olnEe WS EHoldA MiE Fa AA|, HNA FAe} WE
7+ HARQ(Hybrid Automatic Repeat reQuest) 2F WE JH Ao 2d AHA,
HAA-EE T F7]5}F 5ol ATH1,

5G NROJAIE 5G A& 9] H4AQ 71 s Zl% o gt FA3HE Rel-1504 &=s}
Rom, of7]of Hsto] 7149l 715 AU fIRt F#ASHE Rel-163 Rel-17°14 skat
QITHG). Rel-16 FA3H= 20179% 45719 Study Item2 A1ZHsto] 20194 1290

rSL
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RAN freeze, 20208 390l ASN.1& €& dFoln] F4Z<l ofo|d]o2= MIMO,
V2X, NR Unlicensed, NR positioning, NR IAB(Integration of Access and
Backhaul), Mobility enhancements, URLLC 5-°] ItH7]. Rel-17 E£5} otoldl&
< 20199 12€0] 5R1=]o] o]F 15717t B3/t XgPE oAolth8]. 51 otolH]
=+ MIMO enhancements, IAB enhancements, Sidelink enhancements, Industrial
[oT/URLLC enhancements, NR over NTN(Non-terrestrial networks), Sidelink
relay 5= ZIARITHSL. & dolA= 47| oteldl F Dol DA #HAH Rel-

16/17 NR IAB®} Rel-17 Sidelink relay©ll st #£35} 5350 diof] AHREEE e,

1. NR IAB

NROA IABO] 8 ARG dfl= 741 ¥l Zo] Add Hol& ol&sto] fA WE 75
o] AqtE o] AS F55h= Zolth2]. o|Heh Atk AL AW E= Ao 52
T o HA 73} 59 o] FA A E AE 7HsSHATE Rel-16 IABOA= 118F
olof HFsto] HFA3LE AFPstrt. EIE Wt H o ¥WiE Feo] BEE o
2 o} SA(Standalone) ¥ NSA(Non-standalone) 5% W4]& &% 183ich $£8
[AAGCEE U5 & AY, J2 W3} E EY Ws}o] kg 94 (Topology) 2-E.,
L2 9 L3 o] X¢, 1AB =& 7t A7t 57 50| Ut

IAB9] 7|24 < AAF2E [O19 2]oF 2nt2]. Fojgat 7|45 HEZ She 1AB-
donor =& ¢ thgro] ¥isk= o™ [AB-donor E2RE Uu JIE & 4 #HE
2 d4H IAB =BV} 3715 o] s digh ddlo] dEE 3 &t IAB == o=
0% & d4o] 7Fssitt

IABY] £ AZollA= 71242l Rel-15 NR T25 it HAHEsHE ofefo] 7}

ARl 7ls< Adtr2].

- Backhaul link discovery and measurements: IAB ==0] o3t 7] H<% IAB
Lt 7+ =4, RACH(Random access), ¥ #&| dAx} 28+
- Scheduling and resource allocation/coordination: HA|A FH9} #1E & H0j

st 2A41E%, B53SHTDM/FDM/SDM), A+ & =3
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I | | “Dther |
cc:__ L= E | 4 CU-UP I—ET'E“_!}

e

Wireline IP B _
ou by
1 LY
1 o
Ml Wiraless S Wireless
l Backhawi link n, beckhewl ink
!
| |AB-node IAB-ncde [AB-node
,‘: ‘\%\ I Wireiass
* T access link

W

|AB-node

[
by
[

1A B-node

J

[& ]

(Xt=) 3GPP TR 38.874

(7% 2] 71221 IABS] HA #&

- JAB-node synchronization and timing alignment: IAB == % [AB-donor
=E F ER/4E 2HAT 5718 AY
- Cross-link interference measurement and management: HA|A 9} ¥l
g3 7+ 7Hd e gt Fx AE AA, Ad T 5 AY
IAB9] 9144 A-&(Topology adaptation)?] &3+ [AB =71 AZ2H WE J37}
B/ A M5 94 WA B9 AHIAE SASES she Zolch 94 188
et &2 ofHiet 2ol dAFoE AHEHAH2]
- Information collection: 9% IAB 94 ¥4 W& P32 £, EFfg 2,
As A7) 59 ZEE FHct= 9A
- Topology determination: 47| 33t AHE v O Z XA O] A4S AA5t=
A
- Topology reconfiguration: 24" A2 LA t= A

21719} -8 Rel-16 T1AB #2359 H5}o] Rel-17914 IAB enhancementsE &3

F7HQ 715 A¥E D AFoltH9l. &3], AUd(Robustness), #3t 7% (Load
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balancing), It &8, 5 & A9, @ 7F Aol dist FA4H ZHE
3}l Rel-1790419] IABL A0 ool ZHe 71552 st sHe}ol.
==

7 &4 A4

- Topology adaptation enhancements: A% {35} ZAE 53 IAB =& 7¢
Migration A, AH|A S A|7F 4, CP(Control plane)?} UP(User plane)
225 % A 5 Ad

- Topology, routing and transport enhancements: &84 (Fairness), % &

AA 9 EFH(Congestion) s}k

2. NR Sidelink Relay

e 71 BAl0] 5] HlT A B4 S ﬂﬂmw %984 01 HE 9o
ol 95 Ylo] 71&9] Hgo| Wasith oS g8} Aol=aA At Geljo] 7]%0]
FA57} "ashA HAcH11] Ael=gae] AmA SFL ool % 7K Ate

o Hgd 4 Atk

i

- UE-to-network coverage extension: Uu 3] AR &2 Q8] o]
AH&

- UE-to-UE coverage extension: @& 7F Afo]=8]3.9] AW e]x] &4 95 2
o|& A&

A71 AU oA BE AL 3t Rel-1791419] NR 7]4t Alo| =33 FFo]&=

ofgfiel &2 HAS FAsk L SH(11].

- UE-to-network/UE-to-UE relay A|¥: €dlo] A4 7|& @ 3%, UE 52U, QoS

BA AB|A A& 5 1

- A9 Flojo] B52&F A|Y: Layer-3 E+ Layer-2 o] X o w2 Hx} 7k

ABEA7|EHIY 7
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al xof

X -0

Il. ZHfY 20| 7ls WY

ot

zotel Aefolt (19 3)3} 2ol /1% Ex BA 59 o]F5eoe] Fuo] Ao
2 Aot 2T A8F 5 ek 2ok Dol X149 714

In-vehicle UFs
are accessed

through
DU onboard relays
e, - Wireless backhaul #
/ fink between RU |
and vehicle UE s
N RU
Rz) SEMASAHATE KA &Y

(73 3] 2HKY 20| AlAY 7xo of
oleigt mute Qeo] TEE Fof TH AuIAS s o] muted WdolE AXA
2 7| Ao 2 HE A SASONA A HAAAE AlFots Aol Bls] 7= AR

ot ot ZrH12].
- Aol ot A= & S5 Ths A AAlA A9 Ff dE AldE oo
A0 28] 20~35dB HEQ] A5 7Ha7} o]2ojR B 7 XA} TS 0]&35}o] o]y
b Als 792 3ue & 9o

S}
- WEeH a8 P A I A A BA AHolA i w2 o] TEo]
E

1. 28t 20| EEet S8

3GPP 5G NROA= 27| AL Fo| GAARE tofet ARg A9 75 AJue
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BBU BBU

\:|;:-|T zr /S\m T\ 3.38m T’ Tzﬁ .
":l..:lltl,lllllLLlll\iD_’)lJJli s s s s s s
§ —— — r¢6m

T T T T ) - T T T l T l&f/l T T T f/ T T T T T § S — — — —
|-:.\:.|5»'f=1 2 RRH3 r RH2
580m - 580m  572m ﬁj

(X&) 3GPP TR 38.913

1732m

(22 4] High speed train AIL}2|2 7|X|= HiX|2| Of

Q0of tfs] AsFATH13]. 1 &, High speed train A|Ug] 2= Z o 500km/he il
S0 gele I& X YR SAEA FA AuAE AlFchs AL FEE 5
7|1A= 0 25 E Ax; YO SASANA A AMAE AlGote AT Ao AAH 2

v g o]lE AX & WAE BT ATty VAo 2 RE P o|7HA| 9] WE P

+ 4GHz E& 30GHz t92 135ty e o|=Re TE7A|9] JA|A FHol=

4GHz, 30GHz, 70GHz 5= 2Rttt 7|A= FoJok 18 419} o] F=E uket

AFog 7IA=S A5k AS 7IE2s it
‘371 High speed train Al4#] 204 2] ¥Wl& J=9] AL 5G NR9| 7242l Uu

B F2E IH=E o|-&5t= A°] 755tk 5G NROJA = Rel -15F¥F 1% o5/

A o] 7Fsote S Ao /iEE IOl 9l &°1, Scalable NumerologyE &3l 1L
% o5/l et FHtEat 7H4(Subcarrier

spacing)& A4 & & Sl wW=A WHlst Q

= Ade ST 5 A= AR FYollMe] 1 Delivers internet

access to vehicle

o —
28 o= R A9 A8 V2Vehicl . <
-to-Everything)o]t}. 5G V2XolA9] 2 At Vehicle relays internet

access to occupants &

| A= AF Y HHE AT FH F39 pedestrians
(Vehicle platooning), A1 dlojg] &g, @ (M=) 3CPP TR 22886

2 F3(Remote driving), AHEFHFE (a8 5] Algs S8 HEE ME o

!
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oll
rr
2
O

AE F9 5°] ArH14]. 3HE, V2XoA9] mutd o] AR FS
Y(Tethering via vehicle)2.Z2A [O1¥ 5]} o] o] 7| A= W& JAE Fo
AZE o] low A YR E= A A Q] @do] A AB|AE AZAA & ol&

Sl 929 $4 AF AaR A% I A9 AE mE I 52 24T & Tk

F

2. HHtd 2|0 Vs MY

ral
Ofor

S
o

N
e

et A3 ol wapd o] Ve A e HA 5 werdo] 285
7% 1 &-8o] SdiskEct3] [12]. E3 sk g dFolrt tha
Sfof stz Hi-§Fe] 74 WlE P27t A fFoof g, I ER F
7Fsdt DR i(mmWave) t9-& AH&5h= Zl°] vH2sieal &
golE AX Wi-e SANAlE Wiki &2 7FssH she Zlo] ARAF 24 2 BA
g SHoIA wiEAsital & & QU

olgfgt Waju|En} 7|yk mHlYd WE XS $J8] ETRIE= MHN(Mobile Hotspot
Network) A|28S 7SI A[FSIRAEH12]. 124 o5 B aFut Joig Au| A &
42 A8l (& 113 &2 A2 metojE g 2353l en ofF 7I€ LTE-A % 5G NR
Al 253} B 2SI

371 N AlAEE olgste] [ 6)3 o] A2 A5k 854l BlE &F0IA Al

5t3lom 500MHz tZof4 1.25Gbps9] HlolE AEES 245t

[E 1] MHN AJAE m2t0(E

uells MHN A|AE LTE-A 5G NR
2| Sl 25.6GHz Below 6GHz Below and above 6GHz
HRHE 2|0 = 1256MHz 1.4~20MHz 5~400MHz
HEHE F42/01 Tt 2-8 1~b 1~16
SERSI} 71 180kHz 15kHz 15~240kHz
FFT 327] 1024 Up to 2048 Up to 4096
dE2g vk 184.32MHz 1.92~30.72MHz 7.68~491.52MHz
OFDM = Z0| 5.56us 66.67us 4.17~66.67us
Cyclic Prefix 20| 0.69us 4.69us 0.30~4.76us

A=) e=EASHeTE AH A
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Seoul metropolitan subway map
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Inside the subway tunnel

DATA RATE (Mbps)

(Xt=) G. Noh, J. Kim, H. Chung, and I. Kim, “Realizing multi-Gbps vehicluar communication: Design, implementation,
and validation,” |IEEE Access, 7, 2019, pp.19435-19446.

[ 6] MHN 28t 0] AJARS] X[5HE A™
olojA [Z™ 713 2ol AT AUl =4 S04 B2 HErd o] AlAHS A
sto] AlstATh 1GHz9] W9 &F-2 AREoto] 2o 5Gbps, ¥t 2~4Gbps®| HlolH A

SES A

Vehicle

(Xt=) G. Noh, J. Kim, H. Chung, and I. Kim, “Realizing multi-Gbps vehicluar communication: Design, implementation,
and validation,” |IEEE Access, 7, 2019, pp.19435-19446.

(23 7] MHN 2HIY 0] AIA—Q] HA Alg
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Iv. 42

2 A= 5G o] 8 7le % ®E3 0l s =25tttk S3], ol
et 3GPP EE3} 5F H Zekd Folo] gt 7l& Y Sl dis A Ei
3GPPOA= 5G NR Uu PIE 7|§ro 2 do]& AYsl= Rel-16/17 NR IABS}
A EYIE 7|0 2 P o|E XY= Rel-17 NR sidelink relay©ll thall +=2J51%
o} 2ekd go]9] Aol A W Aol AEE= AU E AR oS A ESE
on AA F& & A7fski olF Eo AT E HHMY HE|o|7}F 5GolA AR A
T, A AR 8e4 Y, A9 A4 5ol B2 =gl 2 AoE JtiEHh

(]
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