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Cyclic coordinate descent algorithms
Initialization: set V; =0, Vj. setp, =0, ¥j.
repeat
for Vj€EB
repeat

for YeeC

2) Update x,© and A;.
end

until 1; converges

end
until v; converges

Return: indicator x,©

. 1
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ZZRONT

3) Update v, according to v; (t+1) = [v,(t) - a(Z,—;ﬂgc R‘,“’xﬁ“"ﬂ .
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glu,v)= mf L(x, A, u,v)
xeXr. A

wa wae EULY) o qage awozn zaan. S g qus e 4o gre 2o 15
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1
/uf: ) (e ”
>R

JEB c£C;

sgn SULY) L g qan e b @ mmel, 2004 163 @o] Ab-ZARd (sub-gradient

method) & & g(,l,l, V)—g— A2 E vE TS 4 Qo).

S84 16

v+ =|v.()-« Z Z Rcc) ,.(c)"‘

el (.‘EC

2 ool AAl oo AJEH IS fE, c.’:l‘i’_}—nL ZAAL 817 (gradient descent method) Bt} # & AAleS
B HH ¥ (coordinate descent method)S vE 317 38 AFESIATh. A sHH2 the3 22 d4x
geos YA, Hx sPHS o9y e W ] 3l 3 FrE A3 sof & uf, dhhe] WM4E A9
S Umx] WSS TAAZ & O Eg EHOH’H”} HA3} sl AL wrEsigh. =82 173 Zo] H7
S AFESte] v FElE 4 Qlth
=214 17
(t+1) (r) (z) n (r) (r}
v, =argmin g(v, V¥V )
f}o
(C)

olg]at HHAS o] &abd f] 7} #8A 4 9ot
x(c)
Srol M Awet WS Ediz ¥ B Fae S dugEor mAEHE & 29 o] vEkd 5 gl

T 28 Fashd, A 3 FA = BE VAT 9 BE AREAb diste] V=002 Z7|Eelal, pi=00® %

A9 WY AR AQLFeol WSkl DI} 29 BHL FAE. D BRolAE o 5o meb 1

2



[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]
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©
jolegtt. 2)9] BAoE ¥ g T s e eay
A9 Y AR poh 99 @A RE AQEF o tad] D 2)e] A wEg
g, A9 9 A 99 BAe SRR, 3) AAAE 454 160] deia vE QuolEd. 49 @

o
T A= Vi7h e wzkx] BE V1A= ol Wiske] okel dhgE whHe gkt

(c)
X
A9 g FAE Vb FEd feo Y2 99g.
x
ojs} o], A9 T A= UEYA FEEE A7 dal Y o AHE FAE T 7 AHEA
of tiste] Hol® spute] 71A 5 jellA @ Holm st AYEE & Z2AT 5 Avk. = 74 7IAF jd
M BE AYBE oo fistd dd RFAE=E o7} S99 ALgA (2 AR
Bodbgo] AA] dlof] mE A9 dge ® 29 e dmFoer FHnt. AR /1A Fe] vt molAd
A R A ESFel tEk SINRe] bEolA= ARyt A & 5 k. owf AYESHRE 995 2H5HA
x©
YEYD FLeeE AL £ . EYZ fEEE Ag3 6] 9% o9 =4 e YV 5 13
p(c) (c)
@ Az L7 2 zdae Pyor FEn. Ws £ aANZ A3 FAE 552 189 o] YEkd
T At
T84 18

max1mlze Z log 4,

ielN
s A= ZZR(” (C),‘v’i e N
JeB ¢eC
22RO <7 VjeB
ceC iel
;p(ﬂ P toza!’vj < B

(C) (e)

pj

1’31;,(.CJ =log, | 1+

AR NE 8 ABS wpAY 9B 2Asks TR melRth. webq Foba 189 H45
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T84 19
|h CJ (CJXF_C)
maxmnze ZlogZZlogz 1+ U
M B ceC; (¢) (c)
ic JjeB ce o +Z h;k
k=j
Z € « VieB
p J total > J
ceC
© >0,¥(j BxC
§ ,C) E bx
0087 p; (J.¢)
[0088] FolA 27 42 Husk A p J = KKT(Karush-Kuhn-Tucker) o] 20 23E §Lwcl, g1z 43
2 209 o] FAskE %Tﬂr
T84 20
I .
| 3
1 731':{\’ i _Fj:{n A e |
" , L i
L(p f.@?}=zlﬂgzzlﬂg: 1+ ‘-T : EJ ik
= L L[ A
b ) 4
;': : ] _ (9] L)
— 2.5\ 2227 B [F2.2.9°P,
Jj=B heeC A JjeBeeC
[0089]
¢, 9
[0090] o714, ek T Eg AF zdel WE gasA] Solnh
p(c) p(C)
[0091] KK 7 7 4284 218 w3 o, ©/ 7} a9 59 T4 HAF(local minimizer)olgta Aoy
T AE T
T84 21
U,. P,V (j,c
0092) =&, - (J,©)
[0093] olwl, U; &= WESZ FE2E 59 HAVE7](gradient)Z Aoldr). 82 229} o], 5«’% Aol &
@
7k obd = AHosa, T/ = 9l g57) obd FE Ao Hn),
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7514 22

a; > O(arbitrary number), if ) p' =

rotal
5. = ceC
J
0, otherwise
© _ | B <O(arbitrary number), if p(c)
2
0, otherwise
[0094]
[0095] o] KKT =7l ofstH Aol 7[A=d sl d-9fell tigt BAI&719] A& 397 08 ALdEFES A9t
nomE e @ AbAck @k oA wEAYZ s B owdel AX doldi thee dmeEg
Aerstct, o714, o8] e APEZ] 3t Iﬂrﬁg—e‘ BN 2dste A2 Brbsstr] Wit T AYE
59 duele AT, F AARE o b FoH4 23023 Ay F .
T84 23
oU
C = argmax
1
celC 5p§c)
. oU
C =a1‘g min
2
[0096] «“ apfic}
[0097] F AYEE o7 ool GsheE AAZIE7] 84 (gradient element) S-S A RHEo] 7] Y& ApwEe ¢
7 AQES cold o2 AgE W, AARS o3 oo APet AA1E7 art £ 2 2ol
ZEELS
T84 24
oU o’U Ap? o*U oU
fl(Ap):W ~ o (¢)3 21 +a (¢1)2 Ap 0 (¢1)
p] pg-cl):pg-q)(r)-%—Ap p ) p] p
oU o’U Ap® o*U oU
fz(Ap)_ (cy) ~ a (¢3)3 21 _a ()2 a (e)
7 p(_cz)zp(_cz)(,)_Ap p] . p] p]
[0098] ! !
0099] bl 240 WAIE AARE o3 ool AReE BAIIET] 24E BASA DEOIFE ApE TE] A4 2

2} tAFA) (second order approximation equation)S AR&3MCh. o]w] Apo] e =82 259} o] Ao},

_17_



ZIHSd 10-2018-0131719

84 25

—f'(p)+sea[ ' (p) [/ () =21 (p)f (p)

Ap =
[0100] S(p)
[0101] olwl £"(p), f'(p) 2 f(p)= 77} 4844 26, 484 27 2 =8} 283} o] A o|H T},
T84 26
i 0
w07 pr pr
T84 27
S'(p)= 87 (01)4 Ap(c’)‘
[0103]
72544 28
[0104] fp)=1(pP) - f2(p)
[0105] Srol A 3 A E WE SFE vhSely] S8 AAvith Ape] @ Sh 299 ol Pee] ghe = AlgkET
7544 29
Py < min {mmkem £ {p,ff’ (1 _ 9k )},Pﬁ-m (217—1)}
[0106]
T s1sl Aol o b 4 0 o Az o e D s om e P saas,
T84 30
P+ =pi ) +p, @)
oy DD =P @O p, 0
[0109] oro| A Awat B oubgo] AA do] wWE AYEEe g2 zdsE WMo © 3¢ ©A® G Ei 7ol



[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
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3 B oage A4 de] e AgEse] g 2Pt BHe BA% daFelt
p(C) =1
% 39 EAE upe} o], 2 Y FR= 2 %785

WA, A g A= oj sfube] VAol diete], D] HAgE AT 1) HAdA = ek 2300w

BA F AAEE o3 2 APt
&, A9 FE AAE 09 A4E Aprh FED WA wEAT 2) FAAAE S5 250] wepA] ApE
T
S, A9 B FAE 3 B4 FAA) 3) BT ok 209k 45h4 300] web] F AALE
©

ofe shtel Aol L4 gk muse, e sutel A% detel 1, 2) 2 99l B4 E Faw.

oleld T wEH, RE ATl Getel #9702 AALES AT BE AABFco] YEND F
"eEl] e 2SS B SAT B MRS S, A9 39 ANE BE AT RE 4AES

col 3¢
= et %?‘oﬂl

AFie RE AR 7

(c)
p’,

A3 wAE Fal

= ;AR A (400)= Holm shbe] ZRAIAM(410), FFA171(420) R oWRE(430)E T
b A9 &G A0+ 4 VAEE T ATHeR dEske AR Ed 5 o

A% el ZRAA(410)E T4 A Y (central processing unit, CPU)oILY 71E}F H A, wlo] A2 T2 A

574205 TRAMNUIS AAS ], 7 284 NAFH FANEE FHAG

WREE(430) 5 Z2A|A(410)9F dZAEo], Z2AAMMI0)E FE3H7] A% tdst ARE A, wWiEE
(430)= Z2ZAA (4100014 #8357 943 FEolE At IAY A FA (LA G525 HHos
2E3dte] U] A}, w22 (430)= ROM(read-only memory), RAM(random access memory), =@#4] wlme],
Ry =, A oA 2/xs g2 4% FxE x1Ede 4 9o,

ZEAM(430)= koA Adrgd mpel go] MEQ A fEHEHE AT ZAE 7 e SAR Ui,
7+ AL HAskE A AREAECIAl AAdEES ddetal, 7 ARSAbelAl E3E AYdEFe] des =4
st 715S et ZRAMU0)E & 2 2 % 3o A" SugFs Adsr] 9 WEelE WEy
(420)0l 2EA]A, &= 2 B & 3o ZAlE daugFel e FFo] FPHEF & o, 2ea o)Hd 2=
a7 WRE A A U0l AE] e ¢ der, BEe UEAR AdEo] e uE AL AR
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o A& o It

&= 5 B gl AA] del mE Ak @9 Wy S Vlsae] des vlad e o

& 5ol mAE aeiEs 47e] VA= el 407 o] AREAE gle w71 71 E(Baselinel, Baseline2)3t
g o] AA] oo 4] AIQkE 714 (Proposed Algoristhm)®] Ad5-& YteERATE.

N

ZF 714 = 20MHz o oS AH 28k, o] S 1007H¢] A EF o R Lol ARGALE Al EehAl drt.

T 59 TgiEe] TAIg upe} Zo], WMiE gFo] & uwj(300]3tY W), Al HAA] doA At 7]
(Proposed Algoristhm)< 7]& 7]%%E(Baselinel, Baseline2)ol] H|3 5~20%2] A5 Aol dut. dpx|vt 1
f3fFo] F7lo]| uhgl Alet®E 7] (Proposed Algoristhm)< 7]& 714 % (Baselinel, Baseline2)ol| ]3] 75% ©]
Aess AT, 2 ddge]l AHAA dex Alk"l 7] (Proposed  Algoristhm)®]  AlLMEFE

BNC

o oX M )y

oI, (—)+1,B*+0) 7
. ojty. 714 ¥ = urk syl 98 o3 vE(iteration)d RAE, 10 ©]+e]
F
A AT F = prh SEe] 919 we] AR iR 1000 olske] gh& 7hA
olgell A 2 e HAA] do uiste] AJMSA AEeEA T 2 dwe] ] HelE old dAHHE AL oy
T oohgel AW Aoletn Qi B W] /R g olgd Bl o Wy 2 A Fu =3
gl 92 Wglel &ah ol

Core
Network

_20_



k1

ZIHSd 10-2018-0131719

¢
NS

Cyclic coordinate descent algorithms

Initialization: set V, =0, Vj.sety, =0, Vj.

repeat
for Vj€B
repeat
for YceEC
, _ 1
1) Update 1, according to p, = TS RORE ROTO

iEB cEC;

2) Update x,© and A,;.
end

until 1; converges

3) Update v, according to v; (t+1) = {V,-(t) - a[Zj—Z > Ri,-“)xﬁ‘“)'] .

iEN c€C;

end

until v, converges

Return: indicator x,©
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Power allocation algorithm

Initialization: set p© =1, ¥(j.c ).

repeat
for V;E€B
1) select the ¢, and ¢, according to ¢, = arg mex aa[{),

repeat

2) Obtain the Ap according to
Ap = (-1 senl 1) ],/ PO -2 D)) )/ 1),

until Ap converges

3) Update p© according to

p.< min{min kEB?{j){plE:CZ) (1_2_Lk)}, Pj(cl)(zL"’l)}.

p(t+1) =pl(t) +p,(t)
pe (t+1) =pe (t) - p,(t)

end

until p © converges

Return: indicator p{©

arg m1m

oU
0 p](c)
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RV
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430 430
w2 A
TEAA
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=55
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<+ Proposed Algorithm
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(Mbps) 4 7 o —°
.
/ e _a—
3 '/5/
2 /a/ /a/
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