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ALGORITHM 1. IMPLEMENTATION OF MCUgP-BASED RESOURCE ALLOCATION.
Initialization x <0
(U..Ug. .U, eU=161) « (U, =120.U, =1L.U, =40)
[' o, First schedule the best PRBs.
LU --U7,  Schedule the remained PRBs.

Total _PRBs =50 <« -

whilex « 1. x__ do

max

Calculate the mefric matrix for LTE-R UE.
g spectral _efficiency,  [bitven]xn _slots«n _symbols « n_subcarriers

{ metric, ; }
n_FRE~| average _throughpur,

if U, has no more bits to receive then
if Any PRB b has already been allocated then
elseifl ves
Do not schedule PRB b gain.
metric().;) = =Infinite
elseif no

Find index of PRBs with best channel condition for I/.

b=argmax | merric, , |
i T | Ao Ju_ pREA

Allocate the PRBs to U/ until required Smetric,, |
R ! B by prEa

end
else
schedule the rest of I/ based on PF scheduling rules.

end
end
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SA(210) 14, CoMP 2AZ S E3] ColPS ZoZ s AFEALS} ald FAA eNBS 2 3to], ColP Al Eo]

A gt

o

3GPP A= T3 E & bddel il of7]elA i E= AROlE W B OAROIE ZF ColP Aluhe] Lol 7%
sto] vl 7he] CoMP wiA] Ajupe]e7b Aok, Gk 2 MCS F27F ¥ 323l 1% eNBEHFH A3 3 Ad s

AL 7 Penz, 7Ad 2 71%F CoMP(MCUP —CoMP) &i1e]&& A< sht},
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o,
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=
o
2
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A (220) 014, LTE-R WIEA T4 2] CoMP AFOlE(Sy) &AA eNBell thste] LTE-R WIEH TS AREAH([R) ol o

[0039]
@ 2AEYe 24U A7 dmelFelA ColP ALl e A HA 4 E917F 1 o FolAich
[0040] 1 Foll &AI(230)0l141, PS-LTE B LTE-M UEf] o419 Z} CoMP AtolE he] wvpefx] AR&AHUP B U)ol thgt
2AEHES AR o wet AAske] YA U ColP AYe w8 = v, dugE 28 b5 1% 33 ¢
A UE A ok MCUP -COMP 71wk A4l o] 8 GAE A8 7]&atar St
ALGORITEM 2, IMPLEMENTATION OF MCUrP-COMP-BASED RESOURCE ALLOCATION.
Initialization x+0
CoMP site (S,.5;.5, K =12) + (5, =3.5;,=8.9, =1
Step 1 CoMPF Scheduler for Coordinated Scheduling
# Identify I7 that need CoMP. and comesponding aggressor eNBs.
Apply SI.R} < SIR _ threshold
foreach UE €U and eNBc &
Caleulate SIR
for
i index need CoMP assitance — SIR
j index aggressor eNB — SIR
entl
send C57 feadback
end
# Store the UE IDs and the most interfering eINBs in the CoMP set.
Step 2 53 eNBs make the scheduling decision for [T,
if U, needs CoMP assistance then
Agressor ¢INBs mute the PRBs occupied by U
else
other eNBs can schedule the PRBs accupied by I/,
enit
Step 3 Make scheduling decision for the rest of I” within CoMP site
based on cooperation rules,
# Randomly choose one eNB in the CoMP set.
while ¥ K have no more PRBs t v ne U need transmission.
if K has no more PRB to schedule then
Check the scheduling decesion of curreni eNB.
schedule the PRB & to UE 4.
end
if UE 7 need CoMP assistance then
Aggressor eNBs muie the PRB 5.
else
Other elND ¢an schedule the PRB b
end
end
[0042]
[0043] T4 54 H¥(muting) 719 CS CoMPE #slal 9o, PRB &HS 93 @Y T4 2ASHE F3HE
bl g e, og Fal Fu g% A 2 FD AY A gh ENE DS 5 At
[0044] CoMP %3k PS-LTE, LTE-R ¥ LTE-M eNB2 FA =T, thS3} o] A HT}
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[0050]

[0051]

[0052]

[0053]

[0054]
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KCoM’Pf:e! = {PS _eNB,.R_eNBp_;...., R_eNB, p.M _eNBp p \ }

5814 (5)
SHA(5) B W HTY AS MO e CaP AFS AN, A o @

Ae opekt ol frelalel @, WAL AT Fo] B e e
QA =SS ALgste] AGHT.

>, i
Z
es]
N
3
ot
o
)

SIR; < SIR _threshold ., .

o714 i CoMP A€o E Hojok st= CoP AES] 47 eNBE UER L
ok wER, @l ¢ AEEE 4 Ad diE 2AES SYHoR wes oAl i 2de ugFdeR
A ALE A 2ASEE A o= eNB 3he] FHel ket Hare] e AFFoRA L ] A
el W& MCS &7E FHAA AT IR, $44 eNBE GOl MChP-CONP &l

2]& 20 u}gt ColMP
APE 24 49 dF PRBE FES. UM UG 2 ) 2AEHS EA 72S 7de= g, &, 5%
CoMP =A|Ze7t AYS ddatr] &) PF dajo] wel 2AZEY 245 W2 o eNBS F29 2 Aesin
o},
CS CoMPell Zolalr] al, & A 5 kmax(=12)Z YeERREH, o] n o] AES HFET 5 vps
st |, wehA] CoMP AEAA &4 A Kgp oo (F141) 2 F7]3HC},

N

e
>i

P
o
Lo

SIR _thresholdcas o) ;) 2513, ¢5 CoPol A, CoPi= U7F ok (kmax - 1) 4744 ColP

Y Aol U@ e
ARE LABIE Pl FANE DLl €5 ColP F, AuZ AT (2 B i8] FANEE G Fol 7
s},

km.ax

o ¥ ; z : Jx
po“i _gi\jpowi,j + gi,npow‘i‘n
Desired Signal ”:H——’
Non—active Cells in a Cooperating Set
X
2 2
e E g z;er:z + ;
n=k,, +1

Cells excluded ﬁ‘om‘zhe Cooperating Set
A7)

KCOMP_set©] WEHa o4 #ese e Fmm IH Do =oqm o <K‘*‘mhéo1 24 e

19

pHow 2Egg ouldnt. g ol Ul dis) AR A 94 g e ET7 N ggea
Itk ol A-dx] Uell gk SINR A A3E 7be Zlolth. (S CoMPE &-§8k= Usk | CoMP Ul oidh
SINR( ) 2 th3t o] A 5 S},

;O

il OW’?’-

. S PP [Non-CoMP U]

Z pOW’;;h in + Grf?
- | m=in=1
i g, . pow’

. i) ] [CS-CoMP U]
Y. powg, +o
| n=J, n=K—4+1

71 PN e gae Bae 3 1S (2R B 18 £0% 99 e, ¥ ColP A& dlo]
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b

w.0.CoMP
7-e,l_u-‘.o,c.‘oM’P bw w.0.CoMP lOgQ (] +9 ii, )

o
& j POV, ;

K )
Jx 2
E POV 8, T 0;
n=j, n=1

:bu}v,o.CoMP Iogi (I +

uREE7FA 2 CS-COMP AH&-2Ee] dlolH £2g Atelr] s vh53 22 #3125 ARE-gtt,

b . w.CoMP
"u_w.comp — =bw w.CoMP 10g2(| +7 Ti,j )
fas
g, . pow.
e - J i.j
=bW,, coup 108, (1 + T ) >
i : poui’ M G! + U
n=j, n=K—1;+1 -
’ 5-8141(10)

.

o]7)x]  Plmcnr o} manr 747 ColP7h obd ARgALe] i E s dlolE EE yehla  Mhar o)

b
Lowae - 0s ol AFEAYSl teiE S} dlolE] 28 hehan,

wreba] WA A28 ARy e g8y go] At

Z : z : _b
! u_w.o.CoMP +

rER bERBL , coup rrcbh T

§
Ru'.o.(‘oMP-i—w.Co.MP | b
E : E : Tu_u'.(‘oMP >

NER DERB] coup- ue? i

Thronghput of LTE-R ecells

E : E : =B
J u_ w.o0.CoMP =

PEP DERB]) , cqpuelf o

Z : E : b
Tu _ w.CoMP

PEP BERBY cip. ucbw —_—

Throughput of PS-LTE cells

2 : E : b
! u_w.oe.CoMP +

mEM BeRBy, | corp s ”ELu T

b
i u_w.CoMP

MEM BERE), o p U w.CoMP

Throughput of LTE-M cell

A (1)

B e ANEER) AAE 22 ANE-15 23 F45 ALEe] 92
gt FES AT dnh Fue 2AERS A FA A4 998 DU
T T N R A
=
o

A AY el AF & Qi el el 2 Fuk AAE-13 AAE-3& AT web

AA -

= H
FRRE AALE-190 4 AEE el 90 AL (FR) 97 4 vlel AAE-32 4 ol AE e P
& AFBh. T FFRAAE FIRS o] 88 4 43 4 oA Ale] & g Fe] Tie] oy

AHALE(PR) 2
3} o] Foj
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DWrmy = bWpp +3bWpg .
T8 (12)

o7)x Pvre o R (M) w opp () Qelew RaWE 2 UEe e, P Cee 2z Qe
3l FR 3 PR B9 & HEbdT

Ber =bWep [ bwy,,,. with S, €[0,1],

. 1
Apg =bWpp / bW, With app €]0, ;]
e
TER p Brn (.\'.y): ( 3 I:l+,m(\‘ 1)]
1 () 5314 (15)
rPwapR( \): () 102,[1+/PR(\ \)]
PR

itk &, oW REelAdE F7} YUES Baw st ww, BAF A% A 14 o e BRAE o
A% GBS 274 BT oA Y UAF E4L ZAT otk mekd, FHE FTF AL
g AHgael = HeA%e mEAon sk $A FR AAS AGL R Fole) 4

AREAZE B W A4S deR s 54 woke] ARk Fukg EAl] g giA® 4 9lE nyx o
(BB} 7Mdl& o] &3th. BBiS] ofoltjolE = A 542 2o vd FEdd iR o oY
Algste Aol d ZS A deg FRI PR ooz Reahs A4l Hx(Td A
A gsh7h @4 EA Fevhe Hol froldlor Ak, El, AEel JAwE ddFE vt dol i &

o2 et}

bWyt = bWg +bWy, +bwgg +bwy,

Bonus Band

FR Band

+bwp, +bwpy +bwp,

PR Band

A RE)S EFFH] F YE] v PEe TFIT

Aol FR 793 PR +92 2tz
PR G GollA tFZe] 52
bw = bw =bw

PR _a PR_ g — "Wpr :T(l_/ )b“roml

ool SINR ARt Urea) & Al gate] FR 2D PR Golol Sobs AH8AE FRE 5 ol
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/1

{y < ¥ pireshoid UE, € PR Zone
) A S UE, € FR Zone

7198 g QS 877F PR Geeld Frhew R 99e Fasi, 1 ue] A9E whariAg
Aelth. FR R PR G99l AN B gt FA/EA AFE AVAZel uel gebdit, 2/90E IR 99
o BBIZF L3Ho] AR, PR GlA A719% AHEAtel QoS 8Tk F7kSHE, BBIE o] wek PR G
QRb frk, BBIE FFHE AFES IR GYoIA A9ST 8T Be PR Gol U oA EF B
U AY A okEA AR BaE B

dlolEl&2 th&3} o] BBW &% § FR % PR Gl thal Adtd.

. (FR)pﬁm(p)(\ y)= A (p log, [1+/FR - 1)]
A (20)
A
A . aX PR (,0) o
T v paem(p) (x,v) :mlog: [1+ Vor (3.,_1/)],
814 (21)
g T amost (0N g Taown N oy g mes s e,

37M9] LTE W E$IZ(PS-LTE, LTE-R, LTE-M)¢] tF F+x AlYelew a2 Ao HA= 553 o]F HESHA
(Z, AFgAkel &l 71A]=re] wixl" b otk T3 Ml 7kA] §89 AFEAN G, Gk, U)7F 2ERT. 6 o ) &

T2 2 BAE AT, [ & LTE-R 7]A|= Alele] #2 EMS 7[2 2 olF3sl, A4 eNBEHEH ¢ £ 7H4
Hg =t} o] AUE s aylste], B W= PS-LTES} LTE-M UEY A4 LTE-R UEY A g+ 7+
AL AAs] 8 vA A EA R 4 %H 719k 58 ICICOMCGP -ICIO)E HL3d. [ & o 2 vAd
e 8SFAES 7K 7] WZEel, kdsta AFE Qe B BA A¥aE AT dov) .

2 st A2 FFR A Al BBV ofelto]E H&3t

webd, A ZelEd ARl b vl EH o
Z1eAe B4tk MCUP- 1CIC A T
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ATGORITHM 3. IMPLEMENTATION OF MCURP-ICIC-BASED RESOURCE ALLOCATION,

Initialization x <0
FRband: bwy +bwy, +bwy, +bwy, = Bbwy,,

PRband: bwg, , =bwe, ; =Dbwy, =%(l — B W

while v &~ 1. »__ do

max

Band Alloeation (a/ §/ y)

[¥ <, UE, € PR Zone
W— F shold
TU'E Identification J’ ) s .
[ :11 > ;I "lTlm:Jna'd' L-Ei € mzﬂllt'
if traffic demand of PR zone X is getting high then

(Y=a.fory)
eNB check the bonus set g, for free available BBW.
allocate the bonus band to the PR zone X_
else
wait for BBW until
if any other PR zone traffic demands decrease and
any bonus band 15 released then
allocate the bonus band to the PR zone X.
elseif no
PR zone traffic 1s decreased and
1o more need for BBW then
allocate the bonus band to the PR zone X.
end

end

CoMP 71521 (410) B CoMPE B8E Sh= AREARSE slF S A4 eNBE A" dte], CollP A=l A3t

A5 (420) %= LTE-R UIES A A 2] CoMP AF]E(SR) F AR} eNBell tjale] LTE-R UIES =] ARE-=H(R)
o W ~AZES AAsE 3L, PS-LIE 2 LTE-M UES] T 9] 7} ColP Ate]lE o] v =] AP 2
el gk 2A=ELE-s 44 Al wah 24

CoMP *ﬂ]z HU10)E g8 2A=EHE 93 ColP 2AZHE E3 ColPE o=z 3= ALgxe) i
eNBE AW¥star, 7] ARt 1D 2 7HF 2HdskE TR eNBE CoMP ME] AFstal, 88 2AEHS ¢
3} 7:.}0% FTAA NBE AT o) 7] vE dARE MEYS ALgsle] AA 3

24 FFH(420)E LTE-R MEY I AF&AH )7} ColPE 282 sl= S, 3244 eNB= LTE-R WEY =AY
AFERF(R) Ol 9F A% PRBE HESIAL, LTE-R UIEY T2 AFSAF(IR)7F ColPES L= 34 &= AS, o2
eNB7} LTE-R WIE YA A&l 98] dH9 PRBE 2AEH 3T},

A BFE(420)= CollP 2AEBE T8l AYS d3slr] 98] PP dxjol we 2AEHS AHT 1, eNBE
T2 2 A,

g o] AAjeEe] mE™ (S CoMP= Al 7He] LTE &3 Fd WES A (PS-LTE, LTE-R % LTE-M) ApoJellA -
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JOoRA AR A 7IATE WA A-lA A A5 FHAND 5 Yk, oA FESE AW T
g A% AW AP 9P FYE A 2

. RAN & 374 CS CoMPe} §HA ICICE
J

H R oFREA des 24T U

2
~
Yo
o,
N
>
o

&3}= PS-LTE, LTE-R 2 LTE-M W EY ol thal

ool Al AiH A= st=do] LA, AZESO P8 W/EE =Y FA48As U AXEY
T8 xFor FEE F du. oAdE 5o, AAdEdA é”é% T2 R FAALAE, dF B9, T2
MA, ZEE2, ALU(arithmetic logic unit), TXAE A& ZZAA(digital signal processor), wlo]a =7

¥, FPA(field programmable array), PLU(programmable logic unit), VIO|ARIEIZAAN, &= WHH
(instruction)& APt FHFE ¢ v thE oW FX o} o], st o] WHE HAFH T S+ 54
AFHE ol &3t FdE 4 Advk. A A= 9 AA0S) E A7 &9 AA oA FaAEH= sy o
o] AXEGo] ofEEAolds FAE & k. 3, AT FA T AZEg0 Ay FHete], HolHE
A, A, 22, A" 2 AT F5 gk, olde HE H3te], A F ‘]E 7t AR EE o=
AgE Aee AR, &g 7] °1C°ﬂ*1 B x
(processmg element) T/E+ & ol Ay 84AE ¥ 2}
= 837 A9 ZEAAN e st JE"ﬂH 9 shel ZEEHE ‘fé“%
(parallel processor) 9} 22, T2 A T (processing configuration)® 7}&3}t}.

E
mlo
N
)
™
)
-
)

% m{> .
r-lu:
¥
o
O
O
o

%q. A% Eol, A2 3
slek

Ll

=

AXEOE HFEH T2 (computer program), FZE(code), ¥ (instruction), =& o5 F 3h} ]3]
23S XTFL F deorn, dste U2 sAsEF Ay FXE AU SHAeR e AYFH o=
(collectively) A AAE HHdd 4 Adv}. 2T Eoe] R/mE= dgolgs, A AAd oste] i A}
A AR WHE e dHolHE ATy sk, oW F3 9 71Al, 74 84 (component), EEA XA, 7
FA| (virtual equipment), HAFH A wixAl e FXlo] FA S (embody)E + AT, A2ZEdoj= HESA
2 Addd FAFE ALY A EabEo A, E4kd Mo AGHAY Agd FE . AZEo g Ho]
B sl o) AFH #5 7Hs 715 Al

(

4

;i
i o
4l
pass
G

4 9 @e Wuw pAsel AHE B
% bs Al 7150 5 Q. A7) AFE w5 ks A Zead 9y, deld wdl, deld Fx %
2 wEoR wE 2Fdte XFE & Atk ] Al 1SHE 2209 gHe AdE A5l 519
AAE D PR AoAY AFE 2TEdS TRl FAH AL AH AU FE Tk AFH B

= , =29 g3 9 2] Hol=xe} 22 27| ujA(magnetic media),
CD-ROM, DVD&} #2 F7]% A (optical media), ZFEZA Y =A(floptical disk)$ Z2 A7]-F wjA

(magneto-optical media), 3 & (ROM), FHRAM), ZA] wWxe] o3 22 L2 WH3s Adstal 3sh=
[

s 5ws) PR smslel 4Avk wgEt,  xzaw gee ool Al os) wEolAE An g
A0l mEww ohel dEsed S AgHA AFEA d@4 298 £ Qe 1F do] ;=g
g

olgat ol AAelEe] M AR AAole wuol o) WHAOL, Y slERoplA B AN 7
A ATE )9l AARRE e £ % oAFe] sbsdth.  dF o, 4¥E sEEel AYE W
HE AR SsAY, /R dRE AL, 2 4, A2 el Thassel 4de s ge |
ME A% EE 2FEAY, B Tdes Bt @#5E o qANAY AgHdde 499 Anst 94
g % 9rh.

_15_



10-2021-0027823

5

=

=

o

e
=)

/ Y
Y Maring Y
_..._.q Hetwisk ==
¥ iy
£ "
’ '
o
L ? Secls/LTE-R <HB bty - 5
i | j o e "
’ =2 == b
! W
7 %
S P, T ...
# ¥ R 1 "
¥ B &\
i ¢ Puslic Satety & :
& 7 Netwsrk < PS-LTEUE

ol

T
LTE-M sNB

i

FS-LFE ¢
2HB a..

LTE-R LUE

&0 3 /
A i
Maritim g LTE-M UE ._\
[Palice ¥
1_._.
Mantme Pol e ,u.
= P
_rw,m_ . ._.....1
LTE-M UE Y L i
B ol '
Y - s
Y #
. o
~ " i
mOm \ ;

_16_

U o



k1

)

L

|

ZIHSd 10-2021-0027823

CoMP 2HZER E S5 CoMPE Z2E 3t= AFEARS}
H 32HA eNBE A8 510, CoMP A Eol| A st

—~— 210

¥

LTE-R W EY Ao M2 CoMP AlO|E ZZ X} eNBO|l Cf 510
LTE-R WES Z 2| ALZ2AHUR) it AHZZ S Z2Hsl= A

—— 220

| |

PS-LTE ¥ LTE-M L EH 04 o] Z CoMP Aol E | LimA]
AERtol et AAIEES 28 3o o2t 25 HA

—— 230

¥
ol

_17_



10-2021-0027823

[}

=

=

H

e
[=)

L
ooy,

_18_

FR Band

400
A gyR (420)

7 i
U,_f_ 1 E._ﬁ_

CoMP AHZ8(410)




	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 5
  해결하려는 과제 5
  과제의 해결 수단 5
  발명의 효과 6
 도면의 간단한 설명 6
 발명을 실시하기 위한 구체적인 내용 6
도면 7
 도면1 16
 도면2 17
 도면3 18
 도면4 18
