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T HEAAS AH&shs A Al&"olA Fat Bt Fo] MESA et dyE dsy] o i 2 A

g7 e

AREA 71Ee BHI gEo] v Bl S4 7ise] s o dEAd A $4 71 = 3GPP(3rd

generation partnership project) ¥EolA +AH ¥ LTE(long term evolution), NR(new radio) %©°] it}. LTE
= 4G(4th Generation) A4 &4 7|&E S shve] 74 T4 71€4d 4 JaL, NRE 5G(5th Generation)

A B J1EE FM st R B2 J1%d 9
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F Ugry 22 Fie g (dE £0], 6GHz o] Fib )& A 7 UE 56 T4 A&H(AE &
o], NR& A 3h= T4 Al=R)e] = k. 56 T4 Al&HAA =, B4l 2Fe] STFANS RHEE] ¢
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Wy A7 Hek FAF g

oo o wAe AR 5 o3 ad AR ANdAE 4R 5 e w54 QNG5S mHd dAen
AABA AEsIA g e, ol ¥ wwe 549 44 Fejel tal @RstEE Aol ohn], ¥ u
o AP R J1% Mglel s BE WY, #EE U4 GAES TPE 2oz olsslolol st

AL Az Bol Folt T THLAES HYsH 488 & AW, 7] THLRES 7] FolEe o
A BAH ML ok B A7) BolSL sl FHRAE TE PAacERE PHat Bhonw AgH
9. e B, = wvel Azl WS WoluA RowA Al PAasE A2 FHRsE Y@E & A, &
A A2 THLRE AL THSAE 3¥E 5 k. R/EE olghs golt 249 wdd JAE FRE
2% Ex B5o) BdE AY FRE F o FBL TP

offl THLxst e FHLL "AAH" JrhAY "HEHe]" drkn AFE wWelE, 1 thE FH 8
APgos Adse AL Ex A&so] As £E AW, Tl e THLA FAG FE dvha o
sislofo @ Aol whwlel, ofdl THLAst BhE FAALA "AH Adsl AAY A HA&He]" 9
g3 A wele, F6l e PAaLT EAEA 2 Aem oja|Holol & Holr

BB SR ol wA 54T AAdE 4] s AgE Aom, ¥ owde a4sEe owt
otk wée mHE Bl sl A FehA @t @, B4 ¥AS Tt B FQAA, "EF
Srp mE UMY So gl WAAY AR 54, 24, A, B4, P8, $F EE 5L
e Aol EAFE AQSEE RolA, st EE 0 olge] e BASol} &4, wA, B4, Pk, ¥
FOEE 052 2T 250 £A i P ASHS vel WAsA e som olslslelol it

gEsl goEA e W, EHelAY BEA Folg TFAA o/l AHEHE RE SolEe ¥ uHol
S5 1% BololA Bael AL 7h7 Aol o8] QutHom olalw A% FAF E AHw Yk, A
o ARgEE Aol Aolde] Gt A3 2o olEe wa Jl%d Bv 4 AAE ous AAsE o
Mg b A sasolor s, B HUA sl gl g @, oldHel AL Fus FAH
oz HNHA ek

HAA DA A D(network)S, A= Eo], WiFi(wireless fidelity)®} S FAAE Y, WiBro(wireless

broadband internet) %X WiMax(world interoperability for microwave access)®} 72 Fojelgdl,

m

GSM(global system for mobile communication) Hi= CDMA(code division multiple access)®} #2 2G ©]&&
A7, WCDMA(wideband code division multiple access) X CDMA2000% #2 3G ©]&54l%, HSDPA(high
speed downlink packet access) X+t HSUPA(high speed uplink packet access)$} 2 3

LTE(long term evolution)™ I+ LTE-Advancedd3} 72 4G o]5E5AY, 2 56 o5 58 T 4= gl

=

HAA AA A G (terminal)S  ©]F = (mobile station), ©]% W% (mobile terminal), Z}¥A=
(subscriber station), F o™ 7FYAF=F(portable subscriber station), AF&A} %X (user equipment), &
D(access terminal) 55 AAT £ Y1, @@ ol ol Wy JAdAE, Fo YA =, AFEAF F

> = B i oln o srEbEr
A, A @ 5o AR e dF9 Vs s XY £ .

oqg71M, @R Fale] 7led dWaA% FFE (desktop computer), FE ZAFE (laptop computer), EJEE
(tablet) PC, F#3}7](wireless phone), EHFY<E(mobile phone), Z=H}FE E(smart phone), Z=F}IE £]X]
(smart watch), 2=v}tE Z#|~(smart glass), e-book #T17], PMP(portable multimedia player), Foi& A<
7], dl¥Alo] M (navigation) 42|, ©IXE J}¥2H(digital camera), DMB (digital multimedia broadcasting)
A7), A9 &4 5357](digital audio recorder), YAE &4 AA7](digital audio player), TXE %4
4 =3}7](digital picture recorder), HAYE @4 AA7|(digital picture player), ©AE I =37
(digital video recorder), UA4d %94 A7) (digital video player) 55 A& 4 Utt.

HAA AA ol 7]A=(base station)S % (access point), FA HE=(radio access station), =%
B(node B), 1%x3} w=tB(evolved nodeB), &4 71* = (base transceiver station), MMR(mobile multihop
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1A=, 424, T4 H23, =58, eNodeB, £441 7]X]=, MMR-BS 59

x

ofsh, ANF EWESL Fxsel, B wuel wiAH AT ek AsH) dustud @k B wwye
1 3] 3]

] SAste]l mwgel A% FAsLe AT FUR FRIE

il

T 18 #xEhd, B4 A2E(100)2 H49 B4l ==5(110-1, 110-2, 110-3, 120-1, 120-2, 130-1, 130-2,
130-3, 130-4, 130-5, 130-6)= X3t 4 9. EH49 B4l =52 3GPP(3rd generation partnership
project) ¥olA FAE 46 T2 (eE £°], LTE(long term evolution), LTE-A(advanced)), 5G A (& &
o], NR(new radio)) 5 AU = A}, 4G FAL 6GHz ©)3ke] 3= oM =38 5= 9, 56 A
6GHz olske] T3 tF®t ofe} 6GHz ©]7d9] T3k I F38E 5 Q).

dE %01 46 BA 2 56 BAS Q8 B4 B4l ==52 (DMA(code division multiple access) 7]¥+e] =
N Z2ES WCDMA(wideband CDMA) 7]Wke] =Xl T2 &S TDMA(time division multiple access) 7]%re] FAl
IRES FDMA(frequency division multiple access) 7]¥te] FAl IR EZF  OFDM(orthogonal frequency
division multiplexing) 7|¥Fe] BAl T2 E X Filtered OFDM 71¥+e] 41 T2 EZF | (P(cyclic prefix)-OFDM
71vke]  EA IR EF, DFT-s-OFDM(discrete Fourier transform-spread-OFDM) 7]w¥te] EAl ZRESF
OFDMA(orthogonal frequency division multiple access) 7|9ke] &4l LR2EZE SC(single carrier)-FDMA 7|4k
o] ZAl EEEZ  NOMA(Non-orthogonal Multiple Access), GFDM(generalized frequency division
multiplexing) 7]¥Fe] E41 X2 EZF FBMC(filter bank multi-carrier) 7|WHe] B2 X2EF,
UFMC(universal filtered multi-carrier) 7|QFe] B2 X2 23X SDMA(Space Division Multiple Access) 7]Hb
o] T4 ZEEF 58 AYT F Urt.

>

T3, BAl A 2E(100) 2] WEYA(core network)E T EFE 4= k. B4 AAEI(100)°] 4G TS
AYsE A, Zo] UEYAE S-GW(serving-gateway), P-GW(PDN(packet data network)-gateway),
MME(mobility management entity) & 233 & k. S4l A2E(100)¢] 56 TAlS A= E5, 7o
WES A= UPF(user plane function), SMF(session management function), AMF(access and mobility

management function) &= X33 4 Qlt}.

3 H, E4 A2E(100)S 7S B9 B4l =E=5(110-1, 110-2, 110-3, 120-1, 120-2, 130-1, 130-2,
130-3, 130-4, 130-5, 130-6) ZtZt< t&3 & Fx2& 714 4 .

%2t B4 A2ES TS BA wuo) O AAdE AR BSRe

% 28 Fxshu, BA wE(2000% HolE shbe] TRAA(210), W (220) 2 UEADG} Adse] B
FSHE F44 AN (B0 LTE F Atk TR, FU =2E0E 9 Aol 32 (240), B A
o]z 42(250), A% FA(260) 5 o LT & Ak, FA == (20000] T 2ze] 7Y axEe W
2 1% + ok

chi, B4 wmE200)e] EHE Zte]l THLAES FEF WAQI0)7 oheh, ZRAN(I0E FHoR A
QEjol 2w AW HAE Bolo] A4Y FE duh. olF Fof, TRAAQI0)E PR (220), 5 A
2 2 QlEsolz X (250) % AF FA(260) FAA Holw shish A8

(230), 4= AEHoolx~ X](240),
Sl H| o] 2~

IR AA(210)E HWEE(220) H %

2
o
o

NG

(260) FollA Aol siufell Agd =213 %9 (program comman
S Ay 5 o}, EEH]H(Z 9} A7l A (central processing unit, CPU), ¥ Az A=A
(graphics processing unit, GPU), o] AAldEd wE MHE] Ty A8 ZRAAE 7
s = oAk w220 2 A% X*X](260) 747y b A wiA R R A oA SellA Aol st
Uz 74849 F Aok, odE 5o, #2200+ ¢7] A& wWEF (read only memory, ROM) R G A~ u
%22 (random access memory, RAM) SolA Aok stz 44 o+ Qdrt.

T
i ww

Al & 15 s, B4 A2E(100)2> 549 7]X] 5 & (base stations)(110-1, 110-2, 110-3, 120-1,
120-2), E4¢] @&E(130-1, 130-2, 130-3, 130-4, 130-5, 130-6)< 233t &= Ao}, 7]A=(110-1, 110-2,
110-3, 120-1, 120-2) ¥ w@&(130-1, 130-2, 130-3, 130-4, 130-5, 130-6)= X33t &4 Al2=EI(100) "
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M~ MEYA"E A 5 Ak, Al 7]A=5(110-1), A2 7]A=(110-2) 2 A3 7125 (110-3) Z42H vi=
Z A(macro cell)S AT 4= o}, A4 71A=(120-1) L A5 7] A =(120-2) Z+2He <~ A(small cell)S
P 5 k. Al 1A ZF(110-1) 9] A AW A (cell coverage) ol A4 71A=(120-1), A3 T2(130-3)
2 A4 B2 (130-4)0] £33 £ drk. A2 1HF(110-2)e A AW A el A2 S (130-2), A4 TH(130-
4) 2 A5 @E(130-5)0] £ 4= vk, A3 7)1A=(110-3)e] A AW A ol A5 71A=(120-2), A4 @
(130-4), A5 ©&(130-5) 2 A6 & (130-6)°] & & Arh. A4 71X =(120-1) ] A AWA el A1 &
T(130-1) o] &8 = vk, A5 1A= (120-2) 9] A AR el A6 T (130-6)°] & = Art.

7|4, B4 7X=E(110-1, 110-2, 110-3, 120-1, 120-2) Z+Z+e +==B(NodeB), %3} *=Z=B(evolved
NodeB), BTS(base transceiver station), %4 7]A=(radio base station), EWArH (radio
transceiver), A2 X E(access point), HA~ =Z=(node), RSU(road side unit), RRH(radio remote

head), TP(transmission point), TRP(transmission and reception point), eNB, g\B S22 X" < 9it}.

2 Pﬂ

Eao] @E(130-1, 130-2, 130-3, 130-4, 130-5, 130-6) Z}Z+2 UE(user equipment), E"] ¥ (terminal), <
A~ Eud(access terminal), XB}Y E{u](mobile terminal), ZEo]A(station), 7R ZHolA
(subscriber station), XHFY 2Ho]M(mobile station), Ft 7FYAF ZElo]M (portable subscriber
station), =%=(node), thH}o]2(device), IoT(Internet of Thing) A, ©A X (mounted
module/device/terminal T+ on board device/terminal 5) 522 A A" 4 9},

o] o] 71X =E(110-1, 110-2, 110-3, 120-1, 120-2) ZtZ+& A& tE Fu<¢ gidgdolN 33 & 9
a3t Fi4 ggdA] 548 = vk, 599 71A=5E(110-1, 110-2, 110-3, 120-1, 120-2) 77+
W% ®A(ideal backhaul link) & =(non)-ofoltld WME JIAE Fal A= Jd4dd + UL,
ololt] B e wm-otboltd ME HAaE T AR ARE udE ¢ vt B9 7AFE(110-1,
110-2, 11 120-1, 120-2) Z2+& ofolt]dd wiE Bz Kl =-ololfd wWE Y32 Ea o] YEYA9}
dA49 $ drt. BEY 71AFE(110-1, 110-2, 110-3, 120-1, 120-2) Z+zbe o] W EYIZRE F218 Al
55 g wh(130-1, 130-2, 130-3, 130-4, 130-5, 130-6)°] AEd & g, 5 v (130-1, 130-2, 130-

3, 1304, 130-5, 130-6)ZH-E] A8 2135 Fo] U ES T AE53 4= ),

o
of T
s

(o3
9,
o
o
O J: 12 off

)

fo ki o

12

0E
-3,

ek, B0 J|AZE(110-1, 110-2, 110-3, 120-1, 120-2) ZtZHe MIMO A% (o]E E9], SU(single user)-
MIMO, MU(multi user)-MIMO, thifE(massive) MIMO %), CoMP(coordinated multipoint) <%, CA(carrier
aggregation) A%, ¥|W3 I (unlicensed band)olA AL, @& 1+ AXH FAl(device to device
communication, D2D)(H=i, ProSe(proximity services)) & A|4g 4= dutl. o7|A, B9 @E(130-1,
130-2, 130-3, 130-4, 130-5, 130-6) ZFzh& 71A=-(110-1, 110-2, 110-3, 120-1, 120-2)3 )3t &=, 7]
A=(110-1, 110-2, 110-3, 120-1, 120-2)°] 98] AYH= 23S I = Ag. A5 £, A2 71A=
(110-2)& SU-MIMO HH]& 7|wro 2 ANFE A4 T (130-4)o] A3k 4= 9lar, A4 wE(130-4)S SU-MIMO =
2o ol A2 71A = (110-2) L 2HE AZE FA8 4= v}, =, A2 71X =H(110-2)S MU-MIMO #H4]S 7]4k
o7 ANFTE A4 @2(130-4) L A5 T (130-5)9 ﬂifﬁ—i Foar, A4 S (130-4) = A5 @2 (130-5) 7
7o MU-MIMO Aol o8] A2 71X = (110-2) L2 H5-E A ZFE =218 = 9},

AL 71A=(110-1), A2 71A4=(110-2) % A3 714 (110-3) Z2h2 ColP W42 7oz Ass A4 @
(130—4)01] A 5 dar, A4 FE(130-4) ColP el s #11 71#1=(110-1), A2 7]A4=(110-2) & A
1A= (110-3) S 2 HE A5 E #2138 + k. 549 7|A=E(110-1, 110-2, 110-3, 120-1, 120-2) Z}zt
Aol A AW A el &% WE(130-1, 130-2, 130-3, 130-4, 130-5, 130-6)7 CA W& 7]wtoz 4l
8 AT oA AL Z1A=A10-1), A2 71A=(110-2) B A3 71X =5(110-3) 7S Ald T30~
O A5 TFE(130-5) ko] D2DE A1 S 9lar, A4 TR(130-4) H A5 W (130-5) e A2 71 A=
(110-2) 2 A3 71415 (110-3) Zk7he] Alefel €jsl D2D& T = 9lrt.

$o®, BN AzdelA FA QEidelze] 44 R wel WHEel 49d Rolrh. A w=E FA Al
B4 wEoA FAHE (AR Fol, xS A% e FA)0] APHE AR oo B A2 BA
wEE AL BN wEA FAHE U Fes PU(AE Bol, AB F4 EE A5 £IT 5 9
oh. %, wnel o] AuE 9o ol WgsE AT wne 4% F3He 4 +9F & Avh,
R, 7145 Fae] HE 9ol olo] vgett we JAFe BAu AgHt B4 FAY 5 9
oh.
A, B4 AzsEelA AAHE B4 mREze] BE FE(d2 S0, 974 FA 44 7%, /AU



[0052]

[0053]

[0054]

[0055]

[0056]

(baseband) A7 71%5)S F3dT 4 Yu}. =, BEA ZTREIY RE V|55 FA 947 FA4 5 )5S

TRP(transmission reception point)(dE Eo], f(flexible)-TRP)dl ol& 32 4 g1, T4 TEEZ B

E 7% E FdA 71ANY Ay 7]%5S BBU(baseband unit) o] o8] a2 4= 9lv}. TRPE= RRH(remote
A

radio head), RU(radio unit), TP(transmlsswn point) ¢ 4 9dut. BBU £&E& Holk el BBU & 4
o] 3hhe] DU(digital unit)E E%HE 4= T}, BBU %%—8— "BBU & (pool)", "%]=3}¥ (centralized) BBU"
Tog AAHE & v, TRP= F4 LEEE(fronthaul) ¥ & FA4 ZE2EZ Y35 53] BBU EFof o
Ad g ok, WE g3 g ZREE Y2 FAAHE T4 AI2ES 5T 2E Utk B ZEEF9
7% w3 (function split) 2ol A&HE A5, TRP= BBUY dF 7% E+

)

control)/RLC(radio link control Ay 7S g oz ek 4 9l

MAC(medium access

K
w
o
off
>,

A AzEle) A2 AR EAS R,

Sz, B4 A2E(300)e Zo] YIEYA(core network, CN)(310) & A= VEHYIE 3T
L o171, BAL AJ2RI(300)2 &= 18 #HEste] AgE T4l Al4E(100)T Y EE AR HAEE

o] YEHA(310) = = 18 #Fxsto] Agd 3o UESZ 54 T FARH #4949 5 U,
A Y3k =] WEYA(310)E MME, S-GW, P-GW 5& X33 4= ). 56 A4S A 93t Zo] HES
A(310)= AWF, UPF, P-GW 55 X33 4 dvk. A~ HEHIE Hox shte] 71A=(320, 330, 340) %
Aol el wh(350-1, 350-2, 350-3)& EFE 4 vk, FHojk sk 7]A=(320, 330, 340)2 & 15
Zzate] AmE 7| A =(110-1, 110-2, 110-3, 120-1, 120-2)3} %Y Zi= AL Jt. Holm shte]
T(350-1, 350-2, 350-3) fral Ei A B AR B4 MUAE Alews 5tk AR skl
2(350-1, 350-2, 350-3)& T 18 Fxshe] w3k wheb(130-1, 130-2, 130-3, 130-4, 130-5, 130-6)3 =
T AN Ak, B4l A2EI(300)S FASHE B4l =EEL & 24 TAlE B4l =E(20008F TE ®E
FARHAl F4E 4 U

ZAl A2E(300)9] AHolm dhtbe] 7]A=(320, 330, 340)2 ZHolw slute] AAF 7]A=(320, 330) @ Holk
shue] HIA 71X 5 (340) S E3E 4 k. B A|2EI(300)9] AAA MEYLAE g EAD 2 R
HEYAE £ 4= vk, B4l AAE(300)9] A WEYAE Hojx shte] A4 71A=4(320, 330)2 ©]
3le] 249 B4 949 Yo Holx sbe] wh(350-1, 350-2, 350-3)°l E4l MH|AE ATEE MEYJIES
ofme = vk, T2l AI2=EI(300) 9] HIAG UMESAE Aol shuhe] nAY 7]1A]5(340)5 o] &3t 2749
EA 99 Yo Hojw shtel @ (350-1, 350-2, 350-3)°l A AMH|AZ AFsE YEHIAZ Jujsk 5= 9]
=

Aolm she] A7 71A=(320, 330)e= wiAE 7]A=(320), =& 71AH(330) ol AE:
1A (320) H/EE 28 7)X2(330)S Fo] UMEYA(310)9] ok =9} f4 ulE gPg =

a5 3 dA4dE F k. Holk st niAY 7A=(340)> dF 948 VAT AT 5

A, HAY 7IAF(340)2 AAAE AR GAEE VAT ORA, xvu 1A= (M EA]) T& 3t
Ul

Al

]

B 4 B

oft ¥ 2 |

it

J

o

I
P
I

MI

iroae g

K

oo o

261008 T wroh FH ME PAs g ddd ¢ A = 3= AN JH flste]
(30000l AR 71A=(320), 2 Z1A=(330) B OHIAA 1A= (340) o] shut i E = A7) =
glovt, £ e Aads ofell wEEA et
2 71A=(330) B/EE WA 71X (3400 0] H U

sto] Ameh BBU &5 B/ TRPOF 5 EE #AF
ZIREZY BE J5E al
& BBU =504 waE 4 9lth. BBU 252 Al
AMF, UPF, MME, S-GW, ZE wjaz 714

A= A SHAoR AF

2

>1m*

1 A== (300)0 = wia 2 71%15#(320),
EA A2E(300)d = & 1S
ALt o] ZE|W, TRPE
g 1AW A2 7]
ol &3 4 vk, BBU £
© AMF, UPF, MME, S-GW, %
714 =3 ANF (%= UPF) Ab
A ZRES g w
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AolE shibe] 7)A2(320, 330, 340)S FAH WME g wE T WE H3E AR Fo] YELA(310)
o], ANF, UPF, MME, S-GW 5)eol 94244 4 glt}. Hojm shfe] 7]12]=(320, 330, 340)> 249 F4
(dE B9, 46 B2 ZREZF 56 A Z2EZ F)d 7]xso] A AWElx Yo @EE(350-1,
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[0065]
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350-2, 350-3)°l FAl AMu|2E AFET

=
ez g A AneAE IS -

Aol & shte] 7]A]5 (320, 330, 340)2 A AWFA Wje] @EE(350-1, 350-2, 350-3)°] A Fd Filo=
Aol Fal AHAE AFTT FE Ja, B UE A REE Fole AR B4 Auag ATE &
T 9tk olEHW, miaE ZIA=(320)02 A AWEA Yo dEE 5 AR FAlo] &old Al ThE(350-1),
A2 @(350-2) T A3 HAR AZAHo T AHIAE AT S Ark. @, wiAE V1A (32002 ~E
12125 (330) 2 A1 G (350-3)0 4 AHAE AFTE 5 Ut

T A, UM, W3R 1A= (320)2 & 71X =(330) 0 H|FFe] A+
A

N
=
ot
o,
H
fr
re
iy,
i
2
)
Y O
)
(o
fr
é
w

o
+

2

ES 93 e WS Pars 'das g3 = ut. daE yaE ¥l PAFEHE YEAA
2F YEYA'Z HT 5 Ay, d2F YESI: A= HEYAS Fo] UELYAY Aloldd x|g
o, dAx YEYIL Fo UEYT 7o BAE X9 4 o}, dAs YEYT £33 B2 w==
Arg FIE ALt AZ2dE = At A= HEYR, d2& HEYA E I YEYIAE X3t
Al2~E'le "E3t(integration) A AlaEl'o® XE 4 Qth, B B4 Alagld £33 B4l == (dE
, MME, S-GW, P-GW, AMF, UPF, BBU &%, DU(distributed unit), CU(central unit), A&+ 71x|=, v]x]4
= TRP, @t 5= = 20] =AE B4 =E5(200)8 Y T FAEH FAE S Ut

Nt ol o Y wy [k
22 > (o

S
-/
e

ot
I w»

[m po o -

1A =3 A E 5o, Aol AH, ©oly)S wdst= o
, B BAl AAEY] ANF(EE, ME)E e 74 & F7HE
e FZol MESTY §4l =28 AT F Ark. 97]A4, 2
, S-GW, MME, AMF, % UPF Z}Z}& RAT(radio access technology)el W&
E HENZY 75, o] HENAY 7]5)dd wef e &ojz2 AA=

1o o

of\

mv)

offt

>

o i
Fxe

=

[
ol

ot T [ o
=)
e
[>
2 2
2
2
o @
My
o off
& o
1o o oy w
[

ot
o
1o

f
fr

4y ool (6 = b
vo 12 r -

=
£l

Az fA mE TA BN EdE T Bwmow Fskstm govl, A4 Be B/EE Wevide] A
zol Ao AHgE Slste] EdlY et QoRE Ug 2 oz dFdHa k. Edy a7t A4How
Zbshe 4Bl BA A2Y EFS] aTAMge] @y W/EE B AN B0 G Aste], sht ol
o 7O B4 MEQAE Aol BAS FRse J1E0] ATHT Jdt. oBHE, AE tE FA A%
7] 7ol B4

o] T4 HEANAE AHgste] $A& 3835 )7

[s}
Z Y E Y A (heterogeneous network, HetNet)ol &3t FAl 7]go] A3y Q).

NF MEAAE olgshe BA AsWANE AR BE FF EE AZ BE A9 B4 YEQL)

A BER 5 A oUW, o7)F WEARE o ekt B4 AxdE 4 FA E

MESDL FES 5 AT, Ex, ol7E UEALE olgeht FA AauE A4 vED 9

a7t e 5+ k. Ee 1

MEGash Jojd wFs B

T} ol Mol WelE AR AAY Wolr}, B
9

=
59 we AR Hed -

l

£

v

)

4

2y
ot [ oft o
> o >

e
H

o,
N
ol
=
[t
1o
Hu
il
o,
ofo
ol
o
rlr

St ool FRel B MEGDL ASHE BU ALRAAE, BY
o),

AR ARG 4 pa Belsk Solshd ks BAHel U 4 1 oolgel FRe B MEYA
ARG EE BA AsYA BEHOR B B3 BB £As] 98 %] a8 & At
£ 4 B2 AZEAY WEAD Fak we gl AL AAAE 2Re] 9% #AEelt

A AzGe HoE shbe] 1A%, Holw sl i @ Holw shtel VD Fat Bel FAE EFY
F ootk B Axgel Mol shite] AAHE ® 32 Fxstel AW Holw shtel J|ATI FY B
s F4E 5 Ak, olFHE Ao shtel AT F AV EE ARE ® 35 FEst] AP A% )
A BY EE FAR 5 At EE, A% shlel AT F AR EE AVE ® 38 gEste] 49
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[0066]

A= oF Wy oso W o< W T AR T LT Z oyl W R T T o o O o T B %O TR W WO W o
L e ST, TwmsEead ow ¥R W® . B RO BER_F 2
o L —~ o = % ® — —~ = T R T ~ i o N
IR BT e I W WU Wy, xN 2% il N Cwm ¥
Pt Erxae My TwepTibwlay fe®T xig < & MM A
RpAph Py Eagyg FERypgP® R aTxH NBL RWg - XeT D
) ToH ; ! Iy — T Rz
TR AR - L T Pragr s pwTH o pXag P LRNNFT
[ B = Iz oy oy o ~ Mo =) ~ Do S R R
do o Rl Tl RTPWEFTT 0 4 T T_ O0O®W S T®EXT Y
ey % 20 g4, wPaxF e auE R R B
CEMS TR Anf Txzpoalfat Foxd Ted fecsfp,w
STITMREEELT SO TEIRFSRT ee, Ta, #FLeThHuxx®
o Q= -~ o ! < = o go — ~ T = w A N 2o O e —
fE=,FhEdr [Fe L FETiRvzg LgZe SvEF v PlagpTT
IR py PECFREE o % "By o prX g EEBEFRRT g
L _ragltg®T  wwrE BT _ i I I R N = S i R
B o o ny — =0 du_du_;oXAT w T o = nog Xo X & i
mﬁiowuﬂw&megeﬂ#o# HONOTWE niﬁn_HLEMxi7 ﬂﬂaT;l%ﬂomaﬂo ﬂo?Mﬂ\Eﬂm%oiga
EhgpAgPHTy OV 2xm  BRRTe xxNYY gk gail TEFJ
EW R o H AT L - S L . FTNE L W Bl T o W
mmﬂWﬂWMﬂWAﬁ ﬁtﬂ%mﬂ Mhuhﬂm,x%ﬁmx%@ lngA#MM qwmndw ﬂﬂﬁﬂo fmmuuun_rmwkl
IS} ~ X ! - gl —_ < ) T & B KR P o ! B O
mWQ%MWHEE - 1mmmgﬁ_¢uwwrw x,pnﬂr. - E.mwﬁo HT% ,mifo#_mmﬂw
2 WEB T - = BT aT T BToo ME o mES g 5.
RN G Mmoo 2T =P h o wm_Ffex o ghd g XaX o o I
S B o w g iy e A= o G o i = TR 3
mwﬁmﬁExﬂATﬂ#ﬂﬂﬂWM HJ%:L TN 2o o =) n_Eun_,_WﬁTéooE E]oﬂﬂ Wi @L_\munmaibﬂo
= o o — X o) _ = o = do — o o= 5
= B A = . AT Ox oy WX T omir s T ExN T ERT e ®
DR I R R =S SRRV 0 T Rl - == e u
L = WS -2 g T My YRR o T %o T NN o T AT
TETeZEpvl. T.0% 2T ,2ETRTy YIFNE T LT TS TRS
= e . w o R AR W TR g Doy P G WS RS RM s T K o
g e oy B w ., Ak PN SOt T o o o e oA N
= o) = w w ) < T g N = B 6 K w T KR il
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S500—— Algorithm 1 Traffic Steerer

Input: UE flow demand and UE location information for every UE in a C-RAN, System Bandwidth,
cell center location, and load 8 = (B),ecp (due to a given initial flow assignments) of all the cells
in the C-RAN
Output: Equilibrium load distribution B* corresponding to a flow assignment that balance
network load

SH510——1: eqFlag € True //flagvariable for equilibrium test

S520—— 2: for each of the users i = 1, 2,..,N in the C-RAN do

% Check if there is a less costly target cell mthan its current serving cell ncalling minCostCell
function
S$530—4 if m I= -1 then
5; offload user i from cell n to cell m calling of fload function
S540——6: if offload(i,n,m) == 1 then
S550——7: eqFlag €« False
8: end if
8 end if
10: end for
S560——11: if eqFlag == True then //Equilibrium reached
12: return current load profile as g*

S570——13: else

14: Repeat starting from step 1

15: end if

1
g
(@)

S600—— Function: minCostCell(i,n, m)

Input: a specific UE i information (flow demand R!, location ;, current serving cell index n)
Output: a better target cell m if there is one, -1 otherwise
S610—— 1: Create a set M of available cells that can serve UE I using the UE’s reports
S620—— 2: Compute flow costs on all available cells M using (12)
S630—— 3: Pick a cell m that has minimum cost based on the results obtain in step 2
S640—— 4:if m!= n then
5. return m
S650—— 6:else
7:  return -1

8: end if
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S700——

Function: of fload(i,n, m)

m)

ST10~—

Input: a specific UE i information(flow demand ri, location li, current serving cell index n, target cell index

Output: 1 if offloading succeeds 0 otherwise

1. Compute useri’s load contributions gt ,p% on cells n and m respectively using (8) for satellite, and

using (9) for terrestrial

S7120——

B
S730—
ST40—
S750——
S760~——
ST710——

2: Compute expected loads of cells n and m if UE i where to be offloaded from nto m as g, = 8, —
and By, = B+ BL respectively

3:if By, < B +e€ then //expected load of target cell is better than serving sell

4 B € P

5 Bm € Pm

6: returnl

7: else

8: return 0

9: end if
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