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[Abstract]

In this paper, we propose a deployment and operation scheme of UxNB network toward mobile IAB. By
operating a UxNB network based on SDN(Software Defined Network), UxNBs are deployed in areas where
mobile communication services are desired. After deploying UxNB in the service area, IAB can be set up
to perform mobile communication services. For this purpose, this paper first proposes a UxNB Network
Controller consisting of a UAV Controller and an SDN Controller, and proposes the necessary functions.
Next, we present a scenario in which a UXNB network can be deployed and operated in detail step by step.
We also discuss the location of the UXNB network controller, how to deliver control commands from the
UAV controller to the UxNB, how to apply IAB for UxNB networks, optimization of UxNB networks,
RLF(radio link failure) recovery in UXxNB networks, and future research on security in UxNB networks. It
is expected that the proposed UxNB Network Controller architecture and UxNB network deployment and

operation will enable seamless integration of UXxNB networks into Mobile IAB.
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I. Introduction

01 v]sBA(UAV: Unmanned Aerial Vehicle)+= HjZ]
o] goldut =HH(hovering) 552 Qlsto], o]5&
A 701 st S8of digt FRwst 0t (1]

Ol =EAl BFS 2wt 9= 3GPPY TS 22.125 [2]
oAl UxNBY] 7gejet @+t AR AAIstal Qlth. UxNB
= UAVY| ExfE 24 iA1= E(radio access node
on-board UAV)Z Ao]r]o] It} &, UAVO o5 5%
o2 UrHA UE(user equipment)ofAl H47d2 A
Sote B4 AA|A =55 UxNBfal Jofstal Qlot

UxNB9] T}ofst S AA 0] A(use case)= Fig. 1 [3]t
L 9270128 BRe e 2k AR, WA

A O[HIEL} O7]R] k2 oA UxNBZ ulx]steq
71E AEe HEYIE saRog XA 4 Qlot [4].
AHAAsl So2 AA 7 £A] %2 A UEY

AP 4 9t M, GU(ground user)ol|A] ¢
E9)3 A2 AZsl7] sl UsNB 7]uto] A1
AL 4 A (5,61 &, A UEHITE 795}

Roa A]Y(remote area)2 UxNBS 0] &35}o]
SEA MRS I 2 ok A, 57 Rlele] E55)
L e 202 F55P] Qo) 71E AN UEYaE B
U 2 9Tt 17]. 5, A7 1Al EAIEAE o] LAl
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Fig. 1. Use cases for UxNBs [3]

UxNB HEYI9F A4 VEYTES Hgaor S35t
7] 98l shasior & EAle oheat 2t (8] §5 GU
o] aubAQl £ UxNBO] Yt = Qufg WAsHop
gick AvjRixle) PRl E7ge 18] UxNBe A4 Y]
EQA0] 1Mo R WAst: A £l siEshof of
ok oA, 2P, ABY SO Aloke ResHEA UxNB
o] vzl S FHatsfof gt AbgAte] £HQ Edfal o
2 agX02 $55P7] Yol UxNBet A4 Y EY 7t
o] AtRg mgHor Halsof qict.

0

2 2o ool 1ABE 913 UxNB UIEYT vz 2
o vlorg- A|oksict, UxNB YUEY IS SDN(Software
Defined Network) 7|§F0.2 2945}0], o]l= EAl Mu|A
2 Yok Alolo] UxNBE i3 Fof, 1ABE H7siol
olz Al AMB|AE £¥T 4 T o]F Holl 2 =2
UxNB U EY 3 Z1IEZ2{9} UxNB Y EY 3 vz &
AlU2] @5 AAlskaL, UxNB YESZ v ! 2Fo
of WA TPsE o5 ik

2 = e oS 2o Al 270l H Al
UAVS} SDN, IAB, Open RANO| thal] 7tkslr] 73t
H, Al 3%olA UxNB HEHZ TEZ2{2} UxNB U EH
Fujx ¥ 2 AU E AQkeict Al 4ol UxNB
eSS vlm 2 2ol 9lof WA TKsEt ol 5 S 5t
A e AFE AARI oRr|Rte g A 5ol A

7l=gich

II. Related Work

2 Ao A= UAVE} SDN, IAB Network, Open RAN
of tol {t=fsbAl A7

1. UAV and SDN

UAV U EQJ T304l UAV= Blloj&] Z2fQl(data plane)
oA UIEYIF] A2 2 4 911 [9], UAV YEHYI
ZAEE2(network controller)= YEY A Ho|HE L4
St VYD Alls 4l AESez 2 4 9l
[10,11].

UAV Y ESZ H#-H olae Tt 2o [8]. UAV U
EQIE A 2 24k g ST AgHold 57
Alu2| Q0] EZjY Q4= U =7] fiwof H 2 of]
A& Avlstal abEst wAgo] 7hssich UIE 3o tigh
=2 W4 glole UAVY 3874 vijx] ¥ 80| 27t
sith. welA UAV YESIAolHe] 22 sidsh] olgt
7P} Asket £242 SDN(Software Defined Network)
ol [8].

UAV YE)T0] SDNS S&el7] 9laliA The Algfol
Zastt [8].
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- SDN ZIES2|2 AHgsld 2ol YEYD £
glo] UAV 2hl| Edlm ug 2oes 4 9o

- 91| B, 23, HolgL HNats}y] 9130 SDN A|
o oP|HRE A1g3lo] UAVE] 3D §AUS §HO

2. IAB Network

[AB(Integrated Access and Backhaul) HEYI=
5Go]| 4 Hefo](wireless relay)s EQ5 Zoltt. 4G
M e Zefo] &4 fAgstR oY, iRl de=
HEAE 35hdaL, 5G4l = mmWave HA|AE =915t
of FAIRI HEHZ #+50] 7Hs5H =1t mmWave
© B¢ HY9Es THY, R &2 Alssid,
mmWave 04 9] w2 Hup &AL Al 3715 A|gh
gt Sast 999 7AHYAE 47] YoM, 1Ee
UEHZ 8ix]7} BQstH, IABY] Fi= of2ish 1ue
HEYIFoj|A digo] WQ/dS £0l:= Aolth o]x &
=9}, o2 ooy xQlE(fiber point)2 FA0Z Al
YH2 (self-backhaul)5t == 3to] mho]H(fiber) HZ0]

+ A& Alsol 7hsstet [12].
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Fig. 2. IAB architecture [12]

IAB OFF|EIA= Fig. 2 [12]9} Zto0, IAB node 5G
relay2 =5}, IAB donor gNBS 24 YEL39] o8
71 ZOIE(anchor point)2 T UsITt IAB node: UEY

uls&(backhauling)stH, HM
I S(peer node)s Foff BS EHg AL} AvHA
ol %01% IH Hﬂ% Aty ﬁéﬁl% 702 oAtE] x|

IAB donore= 7]& gNBet %?:_‘?_
(deployment flexibility)& 741t
OH}\ﬂ/\ al HH_‘?__Q. D}\i E'Ji :rLjTo}_ %
2 PR UEHIE As] Yot A 7heet AS
Alog 1A=t Release-169]
Stationary Small Cellso] £28-&
A} HA, B AU 52 QA =0 =
= 7o tigh Mobile IABof| tjet m&Eeh7t Zloid &
< o2 o=t [13]

gEgion,
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)

3. Open RAN

O-RAN(Open Radio Access Network) Alliance [14]
L 90184 290 AT&T. Afo]Lbmulel  go|xElg=.
NTT =38 2 oeixlel 22 7o) 228 SAIAIAL
7} Esto] ARl

{ 0-Cloud J

IDZ

Service Management and Orchestration (SMO)

I Design “ Inventory }[ Policy H Configuration ]‘ Other rApps I

[ non-RT RIC(RAN Intelligent Controller) ]

o1 | a1

near-RT RIC(RAN Intelligent Controller)

Application Layer
= Radio
[ ’:\?f:? ] { Connection
el | Mgmt

J| conmemt }
|( Radio-Network Information Base ﬂ

]

1 E2
Multi-RAT [ mec ] |{—EL -SDaP
‘ CU Protocol Stack [roo< | ==

[ NFVIPlatform: Virtualization layerand COTS platform ‘ | F1

Other xApps

Interfarence
Mgmt

Conflict
Mgmt

KAPP Subscription
Mgmt

Services

1

O-DU : RLC / MAC / PHY-high |

] Open Front Haul

- ©-DU : RLE / MAC / PHY-high |

Fig. 3. Open RAN architecture [15]
O-RAN Alliance= 5GOJA] UYEYZ ATmEQ0ISH
Mde  Agotn  adema

=2 £std Open RAN 725 AA

(softwarization)

(intelligence) 7]
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51t} Open RANZ QIE2|AA 7|9t} 241 Ajof 3l 7}
et 24 A4 HEYIS —_rL?OPl S il AN 3 e ReA
H, B&okd QIETo]AF 7|Rte g 3GPP ¥ tE BE
2 x|Y5te] 7Aoo Als 98 7Hsst AHE] 23t Al
BASE 3482 4 A olo digh O-RAN op7|ElX=

Z+= Fig. 31} Zo] O-Cloud, SMO, RIC, O-CU, O-DU,
O-RUZ A=t} [15].

0O-Cloud+ near-RT RIC, O-CU, O-DU, O-RUQ} &+
& O-RAN &E59] 7Hats Ydsh 2ed 239 2
#% Z3Z(physical computing platform)o]t, t}Aust
VNF(virtual network function) 2@ CNF(cloud network
function)2 A5t SAESHET
SMO(Service Management and Orchestration)=
O-RAN ZzdESOl el o Aog ddsi,
NF(network RAN zAglE2 95t
near-RT(near real time) RIC, ZAEE At (resource)
% Y32 E(workload)E #2|sh= O-Cloudo] QIE{m|o]
25 Alssith
RIC(RAN Intelligence Control)= 7151t AF9] AlA]
7t 2183 48851, non-RT RICQ} near-RT RICE &
25t non-RT RICE SMOQF Ed%lo] Qloh, %
(second) T¢] 8¢ W] Ao} 874 X RAN 2aAZ A2
5tH, rApps 2= S5 oiEYAclde ARSI
near-RT RICE UEHZ 5 HEHL} 714} Elo[HE
SA5HH, Al 7|8t HEYS EAsh Alsect E=qt
near-RT RICE= Of|X] A¥} = A|% SRR Ylof 456}
21, Yol &(millisecond) HY o] HIEL T 2|As} AFl-S
48510, xApps 2h= £ oflE2]Ao]dS ARERI.
O-DU(Open Distributed Unit)}= =2] A&3 MAC
711% 7I's2 B95tH, CUt F1 QIEHo]A(F1-C, F1-U)
Ao 911, near-RT RICet E2 QlEjHjo]ARZ HZA
Hoi 9)t}. O-CU(Open Centralized Unit)= Ajo] =W
2} Hlojg] Helo] BE 7]k Yiksin, FI-C, F1-U QI

o] A& Edff O-DUQ} dZA%| o] QItt O-RU(Open RAN
Radio Unit)= 22| A& ¥ &4 A|72E™ x2](radio
signaling processing) 7152 BUslH, = L2ES
(Open Fronthaul) M-Plane QIEjEo]AS &5 SMO2}
HAEY, f4(radio) AIEH o] AF Fdl UEL} AZH.

function),

III. Proposed Deployment and
Operation for UxNB Network

+ oAM= UxNB HEYZ AE

EZ2% UxNB HEY
3 HiE 3 Y AUHLE At

1. UxNB Network Controller
1.1 Components of the UxNB Network Controller

UxNB Network Controller

UAV Controller

‘ Flight Control ‘

‘ Location Information Management ‘

‘ Battery Storage Management ‘

‘ UAV Information Management ‘

SDN Controller

‘ Topology Discovery

‘ Route Computation

|
‘ Data and Statistics Acquisition ‘
|
|

‘ Transmission Time Computation

Fig. 4. Architecture of UxNB Controller

UxNB NC(Network Controller)+ Fig. 49} Z¥o] UAV
WEZe)ol SDN ZESelz P4t UAV AESe)s
o]y Alol, viE2] A&2ix], K|2)A 97 S Thost UAV
of TRl An, WK, o, AT A U W] TelE 7
C}. SDN Z1EZ2}= UxNB YEQ Tl v JEE +
4 3 HEstal UAV ZAEE29t e AMgRit &, HE
oae} Tie HJue A% U AT oAb 2% U
A, YEY IS st Az OE 7]s 1ol Mze 4

= ARtk

UNB NC& olz&8Ail 7lsae] ArArt mﬁlﬁ}‘ﬂ
Open RAN o7 [ElXjo]lA CUSF A1 E|of glo, 51 &
2ol e oidoltt. Z2]al UxNBw= DU RUS 7]

2032
L.O XA&GRhs
= Fo8eith

1.2 Functions of UAV and SDN Controllers

UAV ZAEZ2]o] 7]5-2 ]3] Ao, 97| T2, viele)
~&2]x] T2, UAV B3l A8 B2] 5 Sa3ich SDN
AES2E UAV YEY TS} Ui Jug 24 2 B2
51 UAV ZAEZ2{9} Als ARg35H} SDN HEE2|-
AR cs EEAl GM, Holg R 5 24, F= A
AL RS AREARE 7]50] Adek A HRl, BEE2X] A
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2. Deployment and Operation Scenario for
UxNB Network
2 =0l AlRFshs UxNB U ES S| uj
Alu] = ot
1) UxNB U[EQZE vixd Mu|A RS A7t
2) MBlA X|9oz o]F Ao UxXNBE £7] A7d?
3) UxNB w4jo] AMH|A X|Ho= o]Fstef ulx|gich.
4) MBlA A9 24T 9, UxNB 7F o]z P35 &Qlst
A YEND EERAE et
5) UxNB UEY S 2t9H F2E5 EQlett.
AlL2] 9] Al 282 tgollA AIAlRICE

Hel
we
Mo
(1%

2.1 Determination for Service Area of UxNB
Network Deployment

UxNB YEQIZ.2 BJES As|A x|ojg ARt At
ARl o= A2 JEi7E £4] 2 A UEHZE A
@57] Slsh, UxNBS wix|sto] 7]&E g2 UEYIE
aupdoz AYY 4 ok E3t A VEY I} Hufst
7] o9 olFEAl Au|ATt AhEA] o= dAe] XY
S UxNBE ol 83f0] o554l AulAg & 4 gick.

2.2 Initial Setup for UxNBs before Moving to
Service Area

AMH|A K90 g o] A, Fig bet 0] UxNBe| £7] A
Y AR, 25 =4 R 52 ARl
7], HQF Fu2}E 59 Heot Ul RS it ot UxNB
HEYF9 x7] EZZX|(Y: o]k F3 F)& A=

= us

wireless link

UxNB NC

backhaul node

Fig. 5. Initial setup of UxNB

2.3 Deployment of UxNB after Moving to Service
Area

27| 27 AIY &, UxNB #40] AH|A X0z o
serth UxNB w742 UxNBY] o] It A4 J35 A4
St AISHHA ofsjith. ES olF Fof YAl Y,
UxNBO] M &3 AH 52 UxNB ZEE2]2 £AIGH
oh. UxNB #4j9] o]& Folle o84l Aulae SHA] oF
= AeAg Kool =ARGE UxNB w42 2719 Fig.
61} o] 12|E Y2 viA|RIt). TRole AR QIAITE
UEH IS O BRE oM U FA dZ22 7HRL
9)tt. & T2 Backhaul nodeo] $A 3z A4
UxNB7} Q).

]
5

re

(V..
UXNB NC _1&

backhaul node

Fig. 6. Deployment of UxNB in grid form

2.4 Check of Neighbor Links and Configuration
Topology Between UxNBs

Fig. 61t Zo] UxNB 719} o] % Y35 A=z &Rlstal
UEHT EZRAE et oln, AR AMu]A A]Ho
A adSHA] 23 Aol wet UxNBO| 9JA] 270l B R
I & Qloh & AB|A A]of] 27]0f] 22|E 2 8fiA]

]

S0 Fig. 73t 7Z¥o] &= UxNB Ato]of] Zof&(c]: At =
AE 5)= AsiA F37F FojA & ok Hx]of T} ot
gt HEHT ds AR A, XA, A27d)0l o
sEO.

0 4 gooe, ozle] x| o] 5L SaA A
%o UxNBZ sjxI3ic,

ol o
jg n-l

W |
A

Fig. 7. Adjustment of the position of the UxNB

2.5 Confirmation of UxNB Network Routing Paths
UNB UEYSON etosle ofsi Ad A7
(delivery scheme), 74 2 ¥7(path discovery), @ E
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Ir

T} 742 (single or multi path) 52 12i3}jof sttt

270t QUIAE, BREA|AES) AgE 4
r}. SDN AEZ2]2 Al8ele] UK BE 22 B
5Pl whgo] A2 wie gRasich U Y2 Ee
0% 42 $oMe= HEHZY R YAIE &5l ols&
Xlo] K249l A A7} hsalof slng tiE A2 Ale
o] I asit.

o719 2}eH B2 ol Al ABIAE St
o] ohd SDN A| 1=y} UAV Z1EES 93t 2toF
2ot} 298 7= HAL UxNB NC9 SDN 7IEEz
7b A7ste, JEYS Y RE SAXof gk 2ked 4
2 B TR,

A
[

Lo mr

7

S
i
E] 7

oxr >

-

3. IAB and UxNB Network

od Aol UxNB Hix] ¥ G AU S AAH
UxNB #4)= ABlA A9of] vix]& gast| =i, o]
Al AMEIAF 5H7] flsiA IAB 27 12 AR 71
o] UxNB U E T35 #I5t EER2A|E 7I8te= IABE ¥
gt olza4l EERAE I/t

Fig. 29] IAB op7|Elx|ofA] IAB nodeZE 5G o]
(relay)2 T=<s5t1l IAB donor gNBE 24 U EY 9]
87 ZEQIE(anchor point)2 EUstch XA
backhaul nodet= IAB doner gNB d&2 &tu, 7+
UxNB+= IAB node’} € 4 9)t} IAB node®l UxNB&
UEOA @A A(access)S Al5-5tal, IAB donor gNBOJA|
WA~ Effos fHoR wEd(backhauling)stt, I
o] & E(peer node)g Fof WE EfmlS HLC]

IV. Discussion and Future Work

2 ZgolA= ARt UxNB HEY T vz 3 24 90
= UxNB YESZ HEZ2]9] Y&, UxNBoj| tfigh UA
AEEY Aof ¥ Ag U, UxXNB YEYIE 9
[AB AL ¥ UxNB UEY I 2]A3} UxNB HES
39] RLF(radio link failure) £, UxNB U EY 39| &
QH(seuciryt) FHOIA A RAGHL F7PAQ1 A
7} st B3] tiste sttt

<

m
IniS)

—3GPPY
/_,,,,_\{ \K/{,bil?/ N

- /7 . v Network \

ppﬁmmfo}iiffazﬁa:’:”“ \

g P

0 C
) AV (O
2’ ]

(transport not
in 3GPP scope)

utMm

14
omo

UAV
Controller

UAV
Controller

Fig. 8. 3GPP UAS Model [16]

1. Location of UxNB Network Controller

M A EE EF|SH UAV(Unmanned Aerial
Vehicle)?l UxNB AREAIfA] o]5-&4l AU|AS Als
StHA 24 ¥l E(wireless backhaul)2 £3f 70} UE
Y F(core network)et HZAwojof stc} [1]. Fig. 81t 2
2 3GPP TS 22.125 [16]9] 3GPP UAS(Unmanned
Aerial System) SdofA], UAV ZIEEg=
C2(Command and Control) A1 8218 A}-8-5t0] UAV
£ Alojstal, UAS #2]E& Eodsk= UTM(UAS Traffic
Management)& 3GPP o]=EAl YEHIE £ UAV
o} 22 flo|g Ezj(application data traffic)g wst
it whety R4 BAIA =5 RS UAVER F/d%
UxNB HEY IS 53517] YoM 7P WA UXNBE
Alofd UAV EEZ2{9] YAIE AT Tart ok

Fig. 81} 742 3GPP UAS #tx Zdlofa UAV FEZE
2 3GPP UEY T 259 AX[o]HA] 3GPP o]&-&Al
UEH ST MEIAS ARESHA] 943l UAVE Alofst= Zi0]
5l&Hct ShAT o] RER B4 dNA w5 FHAfl
UAVRES 9lgh =Ho] of2}, ofg] 7HX] fAlo g AREE
& Qe dRbEQl UAVE At A2 2dojeb: Ao &
oJstojof qit}. 2 AoflA= 5G AH|A AHHZA] S
= #lstol 5G Mu|Avt AlFEA] e Al9of] tapo
UxNBE vl225t0] 5G AB|AF AlEstalAt sh= Aol &
g B3 ok ol2fet mAo2 AR UxNBe 5G
HEIES Hste A2 & 4 7] dizoll, UNNBE
Alofsh= UAV ZAEE2E 5G HEH T Yol YXIAIZIH
A UxNBofl gt Ao} B&g 56 Al A¥|AE 5519
Aot sflofett}. WafA & =720 AlQtsh= UxNB
YEYT 1= YooM= UAV HEEZ|E Fig. 304
Open RAN £ Q@491 non-RT RIC Wof] UxNB HEY
3 ZAEEYY dRz YRARRIG. 22yt UxNB YEH
3 AEZ7E 10 Y R(msec)oflA] 1xE(sec) 79 Al
ARY XMElg 298 B ert Qe A% UXNB HEYS 3

E=29l YA]E Fig. 39 Open RAN 4 @49l

Ax
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near-RT RICEZ YRS #HAY 4 9t

G 5G HEH T Ylofl $Ix]gt UAV HEZE2{7} 5G
FA AulA2 et} BE UNBE Aofsh 22 7ts
dol k. effstH, 2 =wollM= UxNB7F 5G Afv]A
x| gre Alolo] 56 Au|AZ AZol] 9fstol

d
N
=,
%

2. How to Deliver Control Commands from
UAV Controller to UxNBs

o ZojlA Agst viel Zol, 5G YEYS Wof] HX|eh
UAV ZAEESE 5G EAl AH|AE Eslo] Mobile 1AB
Leg A UxNBOIA| Ao Bds AEstoof gt
Mobile IAB L Egt o]=A ZHoj|A =5t [AB - E9]
gh $Rolu], Fixed IAB =& £ &[0 1 E 0] A
8| A2 A|g5l=t] yisto], Mobile IAB =t o]=5HH
A EAlo] 71 e oJuleitt [13]. 22U & Ao
A= 5G AMH|ATT Al B A] 9= X]9o]] Mobile IAB =
=2 SRS UxNBZF 56 Au|22 Algsh] gste] £
B Ze 7Pdstal Q7] diwol, SRR = o]Fstal 1A
U ARl £ARE UNBS- 56 HulAg AZEE 4
ol Alsko oro|ar A olc},

o]& S0 UAV Z1EE3+= Fig. 694 [AB-donor 9
5 +9Yste WS =E(backhaul node)of] A7 A2
UxNB (A)ofA] Alo] HHZ 5G AB|AE Fsto| A2

2 Qlch SHR|RE 5G AfH|A 7H2]A]S glojd UxNBOA|
+ UAV HEZ27} 5G AB]ATHS: Fdto] Alo] P32
G o gloh mebA Fig. 69 ¥ig o] Al AZs
UxNB7} UAV 1 E-Z2{9] ¥ A= 93t o] Eglo]=
A5t HE F(multi hop) UxNB UES]F9] o]
Zasit

HE] & UxNB YEY 304 UxNB 7 UAV 71 EZ8]
o] Alo] ¥ A2 Hoto] N2 Z2EZZ Jidshe
W= 7129 ZA5% UAV YEYS 2he8 n2EF
% ofUE AEish &8sk Zio] vigAlsIT UAV HE
$3 2R ZREZL YEYI op[HA 79t 2feF]
D2 EZI fojf ZYY 7|8 2}l TREER FR
o} [17]. 2 =22] UxNB YE A= sfte] xAlof 9
sto] e]E £4] 7l ojuje] UxNBZ /J&|uf, UxNB
2 YUt UK 2 RE HiE Ao R T o] 3t
E3t UsNBE2 7o =AGE o]5 U7 9|0 gA] b
ok 592 7K1tk gebA oA g3t [17]9] HEY
OPIEIN 7|¢t 2} H mREZ FoA EERA] 7|8t

\JJ

O
1=

2} 28 (topology-based routing) Wglo] &£5H= m2OH
B 2} Q8(proactive routing) =& 22 A|otst= &
ol MBI olich oyl g I £
ARtk UxNB UER 2 vl getoflA] 5G Y EH
off EAlste UAV AEZ217}F ojo] UxNBofAl &-&3t
Alof BH2 [AB-donorojl Al A1 AZE UxNB(Fig. 6]
A UxNB (A)ofAl 5G Av]AE &l AEE H2,
UxNB7} UAV HEYF 2tQE 2 & =S 8235}0]
gt Ao} B2 XA UxNBojA Agsict.
UAV Z1EZ219] Alo] Bl T2} 2= UxNB7}
of =AHH, UxNBSL2 2 W2 3GPP IAB 7|&
ol Tef f4d Hl,*%(wweless backhaul)g AdAs}oF

o}, ofo]l chsA ok AolA chac

4
R

rok

e o2

3. Application of IAB for UxNB Network

IABE= 3GPPof| 9J5to] Release-160|4] ®&3te] 9t
Release-16914 7d2jel x7] 1AB9] 7|5 Heol| &5t
2% o 7HX] 572 Release-159] UES A|s}o{o}
gH}= 7ot} o] Release-152] 5G O}7|El&] HJZ A]
Uelog F4ste Zlo] FRsitks 2g Qujith £7]
1ABS] 715 #9je] £Q8t ® T} 54 shis [ABT} A
A] olma} Hgjo](stationary infrastructure relays)2h=

Zlolck.  o]= Mobile IABS st 7l& A0
Release-160= ®&3te]o] QJA] k= Z1& oulght
Release-1794 IAB B& 40] ARV |= SRS

Mobile IABO]| Tt 7]& 42 ZFEA] AQdh o]&
Release-185E| Mobile IAB Al(cell)1} 72 9JU]E 71X]
+ 28I A(mobile cell)of] tigh X|¥0] =9f=|7] AJA}
siitt.  SHX|gE UAVE  Z8sh= [ABOl HisiA=
Release-180] Mobile IABO]| thsto] th= Uf&of xst
)R] ooktt. Mobile IABOf thsh Release-189] =7] A
= Hag JjAe] IAB =55 ©AisHs FEiQ
VRM(Vehicle-Mounted Relays)o] Z3tE]o] Tt [13].
ThetA 2 =m0l AIRFshs UxNB UEH S Hlj wet
oAM= A Qzet HefolE Yt IAB BES E8sto
of oith. oA Agsh viel o], XY IAB BES
Release-15 UEZS X|YstojoF 3517 Wj&of, 3sh}o
[AB-node”} IAB-donor2t ﬁ’éﬁﬁl Hstod Fd F= 71
H 2 (parent) [AB-nodeft 7F2 4~ It} B2 JAB-node
2t shuke] 1AB-node”t IAB—donor CU%}t F1 QIEgo] A
£ A7dsP] Hstol P A (uplink) Bfe g Fe|8o
2 A4 729 IAB-nodeg 2ulett}. ol2fqt Alofkg =
=57] st & =0l AQtst= UxNB YES S vz
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Yollals 7183 BE a9 yeHg By
[AB-node?} £]A9] 2@ [AB-nodeS AMEHS 4~ Ol 2
UxNB UEQIF9 EERA] #2 59 7|5 T
SDN ZAEZ2E =Ystitt. Fig. 49} Zo] SDN ZEE
2|5 UAV ZAEZ2{et g UxNB UYEQS HEZ2{]
AR e 2H o]5/ds 7H UNBE2 /e Y EH
35 Alofsta Hste S sttt 1Y o2, A HE
U3 EE2A] oA FA Qlze} Heo]E 9t IAB &
Z 715 UXNBZE 235155 sfoick

I UxNB ols 7Hs?t AR[0]7] wiZofl A¥]A
739 wsto] Wl UxNBY A]et UxNB YEY A EE
2X]9] "ol ed 4 Qlt}. o]of] tisiM= o5 Aol
A chact

e}

4. Optimization of UxNB Network

2 =2olA Aletsh= UxNB UIEQ] 3 82 Wotof|A=
UxNB”} IAB-node® g4 A&tk AlRQ] HEYA
eZ2x)d J| qluzt Pajol2 oJt IAB BES K
Stes SIRA|TE UxNBe olsd2 7137 diwoll AR
o] 520 me} YEYI EE2X|S u|Ralo] oj2i7lx]
HFo] W 4 Qi B¢ QuHOR 5G9 UER o]
7Vest7] giZoll, AREARY] B2 HA] ARt e FEbE
4 T} ol2fsh Aol UxNB HEHZY 2|Aeb} 8
Qith 12 kel UxNB UIESI T 2|xist 2H] 5 ofLt
£ X0 Exfst= MEXQl 5G UEQ] B wistof o2
UxNB JE9)39] &=j5} 2AJo]ct. o] Bo] cist &7
o} ¥ieht o] 32 obgshe Bek 540 tisto] 2 =12
ARtS T WSk ATHOlN A A7t A 9
o} 55 5 47 AnE B 20| Aot UxNB Y
EY3 vz oto] vrgE A=,

UxNB HEH O EEZA] Hets op[T 2 Q= &
02 Q992 [AB-node Ato]e] RLF (Radio Link
Failure)o] @A3olt}. olo] sl che Aol cher,

5. RLF(Radio Link Failure) Recovery for UxNB
Network

[AB-nodex= Z|0f & 7j9] HEH(parent) [AB-nodeS
71 2 Qlt}. o]g &oto] 5YgH IAB-donoro] tigt &
2 7Z(redundant route)s AT 4~ 9t} o]et 70|
[AB-node’t &8 H2E 71X 9= 42, RLF(Radio
Link Failure)7} ¥8stE 2t e &4 Y (measurement
report)S 3l IAB-donor CUOJA oHIEES EX]

= Egfug oot 7 2(alternative route)=2 AgtHa

w
+ E

olct. 124} IAB-node’} @A st 7)) Y@ [AB-node
0t 71X]& Lo+, RRC Connection Reestablishment
BAH18}E ARt RLF E-lrecovery)?} Zlsj&|ojof
sttt o] AXMoA] [AB-node= M2 22 JAB-nodeS
st eI og, o)t U IAB-donor Ei= o}
2 JAB-donor®| st RRC HZ2A(connectivity)S &i
Ad7gstofof gt

IAB-node

IAB-node

Q NGO
X
=
m

RLF
notification

4
]
HE

IAB-node

E

<]

Fig. 9. Notification of RLF to downstream IAB [12]

3GPP IAB & 142 17 IABE W2 AVdd +
Aolct. meba, RLF 24 AxpPt Aufjstd [AB-nodes
Fig. 9[12]2} Zo] AAl(child) IAB-nodeo]#] RLF
Notificationg &5t Wigo] @77} LA 52 &
Alstefof gt SRR 2 =F0] Aetsh= UxNB Y| EL]
3 Hiz Rt e RLF =5 Aojzp dA¥sh] Ao
UxNB L|EQ]3 71E=Z2]o] SDN #AE=22{9} UAV 71E
227t FAsto] Y8 UNBE o|sA7|& 59 A5
HE 2 ok 224 7]E UxNBY| o], A2 UxNBY
£, 71& UxNBY] AA 52 Ml e8517] SlsiA
+ U3 AR gk B0t EHOINY AETE Hasitt

Jofl disiAe ofs AolA oE

nbi)

o

6. Security of UxNB Network

M5l UsNBE Alojstal UxNB HEQIFE 44 A
Hshr] YoM T ARS BHoF SHM FEsH
Zdo] BaAlolet. Egh UxNB7} IAB-node2 EASIHHA]
£9 JAB-nodeE AM @ UxNB= ¥t UEMH &4F
afloF sh7] miZoll, 1Y 71X]=(false base station)Z ©]
3t ZAR0E ofgt 5G WOt A7 FodS o]83t &
A[19]0 &= Fofd 4~ Qlt}. TabA] RLF £-9F Y ES
3 FALE 95k UxNB UEY I HAEZ2 9] A ¥
A HOt o|f=o] diste] Fe AAE +BY Aol
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V. Conclusion

3 Rk A Jﬁ}@‘ﬁ} UXNB LﬂET:] 32 SDN 7|ut

o=z 2oh= 7S Ay, UAV 1EZ2]9t SDN

HEE 2 5= UxNB Lﬂgﬁli ZE=3]9] o}7|E]

Aot UxNB HEYZ viz 31 29 AU RS AIRlsHA

. E3F UxNB HEYS v X 2Fof Qo LA 4
]

e olee =oskith 2 =2oA Ajtet UxNB U]
E¢3 DEZoh X 2 29 Wehe §3) 2okl 1AB
of UxNB U EQ IS PEsH ETT 4 U Z0= 7]
CHetcy.
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