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Abstract: With the development of the mobile communication technology and the acceleration of 5G commercial
network deployment, energy consumption of 5G, which will continue to raise the operating expense significantly.
How to maximize the energy efficiency while ensuring service experience and equipment safety has always been one
of the research focus in the industry. With the challenges including complexity of network architecture and variety of
base station types, an Al-based energy-saving technology including policy generation and closed-loop security assur-
ance of “perception, prediction, analysis, and decision” was introduced. After calibration and validation based on the
offline dataset, the false-switch-off rate is less than 2%, and the recall rate is not fewer than 84%. Further study shows
that the technology has greater potential on energy-saving.

Key words: base station energy-saving, traffic prediction, intelligent

WisHER: 2022-01-30; 1&EIHE: 2022-03-10



N TSR

- 154 «

0 3l

CoRIAUE” AT EORCR R E R E R
JEJTIA, BEAE R ER ) SG B AW & &, fe
FEMZE DK, TiHE] 2030 45, FKE 5G Hiuk
BEigik #1500 A, JEE A 5G KR
FEAE 4G FEUHREFEM 3~4 5P, bk R FED:
JH 5 2% 52 8 AR IR 16 % LA 1, R 70 % [ RE X
BT 20% MR, XS EEEE TR
WA IHFER LS. e B 55 B HE 5
Hy B E SRR, TTREIHEL IR B E
AT AT BRI EZE TR, Frik 4G/5G FRgHoR
HFFC RN 2 AT 2E AR S A & W L S T 1A .
H AT e 7 X kg 7 MmN TR ae 7 . 5G
WIRER T RE T AR 2 R TSt M 4T Re 7
AP, @Rk P s E S, A TR
RE I B Br 5 1 pe e 7 L. B A N LR R
(artificial intelligence, AD) FHiARKRE, WHZED
AT R R TR T P A, AT Se L vl
REHZNML, BAF T AP RIROR

SRIM, K9 4G/5G WhIF) 22 R MR 2510 BE 9 5 08%,
HATH AL 5 BeSRETE 2 i Ad A Bp— B AL AT
SR TRITT, R S AT BRI R, IR
MEARAUEAE 17 58 1 [F CRAUE R 28 o ARSCHEH T
— B Bk SN A TR TR, AERE IRIUE M 25 H
JR NI [, 42400 58 2 T RE K. @it gl
NE5MEEEI (minimization of drive-test, MDT)
RN S RS 2R LB # N X, HE T AR
PR/ s B H KR I G B A T /N Xk 55 5 45
B, A2 /N XS REI ) B s 51N D 28 Jk R Ty i i
I I 2 I 28 4 4, ORUEFH ARG, 3B B 13 O 7 ik
st R FH P 3 BSCRE

1 EFABNDREERER

EEx M sh Mg ity 2o, shim S5 FE. 4
REDIAR Z SRR, AT S T AN R 2 vl G W 1

REBOAR, T8I REHEIZ 48 LA S AT S0 S5 g /N
XAZHE . 55 KA A T, i i S i
ML TR, TERBL “IRE. T, . TR
AL A P Sl e 3 SO AN e = A G N )
RRBETT S, FERBEMZ RN, SC
T REIE R KA. AT T i B BT R T
BT %
1.1 DBAREETEERA

HAT, 5G REROR EEAFEREFTRE . Bl
HAife BT RER . Horh, BEOFZTRE T
PRI ThAE, IR AR, ¥t
Doherty HEALSERM, BRAK B4 T UK A B AR
oo VORI ITIRIEME I BT RERI S AT RE 5]
BEE eI BUAEOR S B T2 TR, B
TR BRI R Z 07 R S A T
(building base band unit, BBU) BAfi#fE . LA
LI B R AR ARl B & LR RERE LA S — D4R
T B A REIER 200 H U

il ST R 2 B R R ], AR
PRAF X 25 Jo 5 A A - RN IR (RIS, ak BIRG 4 Ak
BERIE I, St fe =B 7R S e, @i
FHelry FPB LW TREEARARN I 5

W 2 2% 19 el g £ WO TR 2 R RN X
(1 S0 A0 S5 T i B T R 4 Lk 2 i 4 N T g
55 FORE L (R 0 $i 2 PT DA P 2R S 1 /) Xk
HERFZRES . WELTFKREWITRTERZ
S N o ar sl 55 = s, R BRI
T/, gi—AiResEms N RV, BEE ALEA
K, AL BRETRET R 2N, BT
P 2% AR A PO B, i B R 2R S 8
PR Cautoregressive integrated moving aver-
age model, ARIMA) " K% HiC1Z C(long
short-term memory, LSTM) !"81&f Facebook ]
Prophet A 18] /7 91 T 125 05 28, W4 1] PR
ETHEAS B W ORI 19 RE/NMX BRI PAT
B4R,



* 155

BERS 2022 4% 118

1.2 ETFAFANESTEAR

K RFERBIERE. FLEE T KBS
M55 BT . R S5 BT SR AR s A
B S I IR BLE . $5 4R R AT R R F
SRR R, BIEMUTREL R T 5 M
Lo )

o AT REANX ?
UAAT P21 B8 /N DX )T B AR ) B 2
LrHAT A s AT g 7 50 ?
Q] {3 B 71 R Sk R X 4% e A MR R
e ?

o AT VT AL T RE AR ?

Hap, HEuig&l ke M ®&n, &7
Z RIS RETLA, B BB 1) 1O JAR S5 i 2 i
A%, &Y 7R RRMYIE. TR, N
Fo P GBI R, G R —A> e
M RE T o AT R AT M 5T REBLELAHE,
LRGN RIEYE. e RRENE 1
FT7R o

K J IR R IZE WM 12 E B, iF
H i 4G/5G Z )= M EEIET T 15 e M /N X0,
FHERETT REAME2 /N DX R AT B B A Ml 55 2 TN )
BT, SERF AR BT RE RIS HEITHR 2 R R . FETTREM
(e B AV A P 4 Fa b, i e IO 4% I 2 45 1 11 4
BN DX Y, (B R 2% 5 2 4

2 KGR S EKES TN

pGiRum B SRS &8 Cit e N =E L
4 TR AN H BB € B FE ki O W T T PRASORT B, 48
SIBE R NEAEFIF . S, W S
25 ()T ) 4 BE PR T Re T F8 3 B O s o 2% Joit
TR, FRTH T RERCR A H 1

%7 5 BT Rk g sl 5% = T AR
W, AT E. TS E. BT
YL (physical resource block, PRB) FJH %
AT PRB AR PRI P B e by, Gl AL
FAEXTTRE . AME AN R — R Rk — AN
200 55 B AT R T . Forh, A NIX
AR SR — IR A IR T 45 SR AT 2 R — R T R
IR AR T RE /NI, T A IS v T, R
e 722 05 1) 719 R /N DX B S RO, AT S AR Ok
— R /N DOV 5155 50 B SR SRR — I Y 55
fhOL, BEREFE AT SCRE 1T RE MG AR B, SRE PR PR
WG R R LA, RBIAMEI. KB/
X, BRI RKZERH P,
21 BUEMALE

2T 55 B TRINASE Y 3 R T g s — A
JRR /N DOl 558 6 500 3 A7 K T I Fol o AEA
RGN R, BRI Pl L R AE A — €
(o JE S, DRI, i A o A I o

REHEF B > o l
- AR —
A
SEE AT
o N\ 3

@%% "—’[ KN ]_

#
o8 24 % Y A B
i

PERERE

] 2 £ 4Fi/MDT
£

i
*[iﬂa‘%lﬂ%iﬁk‘]—’[ BETER J_’ %
A

S I T

P45 i 45
SR

K1 R R



N TSR

+ 156

T S5l SR AR B S 5 4B R FH V9 P 5040 R U3 AT 4
ff: (1) mrEHME, (2) DR ZHE. R
Je P W E e 1 A%, BT8R Serial Correlation
BRI RGN A MK RS, SR
TEAE, MOz X Ebn e — € g, &
M, /N X AR bR TG R A

2.2 ARl ZE TN

A ROR FH I [R) 4 FEARRAE . RSB A2 900 17 R
uli EL RO 243, ATy S i et I el AR
& (temporal convolutional network, TCN) 1, )i
Sx— € Y0 Bl N I8 AT, sk P H A 5
H bRl AR — RIS & . KIS & THE

2N 2 FTos o
Kl 55 BT
A
LA PP AR
Y
WAL : QPR
Bomii%
L o
HEHETON MR | [

I T

Y

%

Y

BRI,
FORTT D SR fp A Y

FIRL IS

it R

K2 k55 E e

AN AR BRI SR, AEL TN 3 A4

75 THL 28] 3R A o M (1) 2 R A A DA R SR

(1) Hm sk

FRR FEE 2 21 gt LIt P R 0000 I 80, 368 5 L
Vg I A A o g M B D IR BRSO 11
N A, Z TR AT e B B AT
W, B8 —RIVEFELEEN ke WS4 N —KR
IREALE .

B IETEAR BL YNGR, H0f K/ 1) 22 7 5
BRI SR, T B FEARL T — 1. AU/
DOV 2% &R IERS 704, BHE, A7 ERA O
W AT IH—4k, Wl (D FiR.

xX—p

o (D
Ho, x AE— RTS8, 2 8H—1k
JEHIEHE,  w NEINFIIBSE, o REANTF
77 2%

(2) BRI

AR 7 S A% P I 355 B9 445 2 Bl 55 1 I
() 4 B RRAE, HN T 4298 58 2 ] 745 AR (] A0 AT
T AE L, xﬁ%%&ﬁ%@ﬁ A T O
A O 7 R B I R AR R, I b B

S AR PR A OCWT BEBOR M FE AR, BERT
R T o) P I PR R R, 2 T 22 ) R i

X =

] Bt o %% IR KA R, R T 45 2R &
Mg, ] B AR R b IR G AT REME o sk

E‘Ja‘mﬁiu%ﬁﬂﬁiﬁnﬁ (2) Frame

loss = « - mse, + £ - mse, + mse,

mse, =—Z(y -9,y >3 Hy <k -BE
. 2

mse, =

—Z(yi — )%y, >k, - BUE

2 i=1

N3
mse, =L2(yi -3, Hhth
N3 i=1
Hb, av B ki~ ky NETURE, TERRLI S5
AR AR,y N ESE, p N TE . TCN
TRBE S 2] 2% ZE R a0 1] 3 P



- 157

HERE 202245 1148

(Relu)

— (" | mwmrsn el

|—>| Z 3 (Dropout) |—‘

BRI L5

4%—& R +

Dropout

H—1k Ik RS

B RAERFE

Relu

B3 TCN 34 % ) 4 5

(3) FEL T

PR ORI R, AL SR TR L 5 Y 5 B
i, B E AR, SR AT SRR R £
T3 2R SR — R AR b 55 kAT TN, d i % Bl
TREIT RWTTIRR, F2HEf 2 — € WRER KW 1 h
WEIPS e~V QIPN N 28
2.3 FERAl S E TN

N T M i B M 55 TN 42 4l PR it
I 1) AT 2 6], AR 7 G A5 P b 5% e e P s oA T 1)
Jra, SN HE ST R DU fR e, 455G I ok
SRR R I v R ELHERf o A SCNEE FRUAL P
BRI R, FELLTRI 3 A5 1 ] S R e oIl 558 T3
I R SRR AN ST 1Y

(1) Kl pst et

FELIN M 55 BTN 5 SR B s AL, B2

EAL R €k GBS 1 1D QO e a SN
EH B FATRER TSR, 5 EE,
VU7 E RS FEANHE R 1), A5 S Fil b R AT
TR TN A P R, SRS, T
R PR, BEITRZI L. TR
o ATERESFERENGE, RESHRA
F P s i 7 B e an i 4 fros .

o1 T i P s 4E R, A& A K B
FE R B N S B R 2 5], TR AR T AR
18 FH A B (U XGBoost B4 BEATHHE 43
#1T. F47 PRB F FH 2 KAk 8 21 5 i 45 S an 1]
5 Fias, FERFRRAE (R TR Z0ME . 37 TR
[F e 2R e B AR G AR AR D X R — B % (1 T A
EESEMAE, Kk, FEERTER D sk
fiE REFAE S 5% 38 b oA 5k 10 S e R AE

12001
1 000F

800F
600 “

400,

WE/MB

oL Ml“uml LJ.I J“ “..IL.AL.

L, iu..d J

Ffr R/ MB

A
(b) B

K4 eSS RE R R L



N TSR

+ 158 «

M IEREA G, IZRIERY,  3ET B4R b5 T —

i %I 1) F8 FRAH
T{7PRBA]— I ZIE 20565
TF4TPRBRET—RINZIE 19785
TATPRBA i B ZIE 19 582
TFAFPRB i K B ZIE 19 492
TF4TPRBR] = %I{E 19111
FATPRB Y B %I {E 18 645
F P 2] e A 17 643
PP Bl — B ZE 17 548
TF1FPRBRET =R A ZIH 17 382
TF1FPRBy— & B ZIH 17 342
TA7PRBRG— & FHIE 17 178
0 5000 10000 15000 20000

RENE S
Bl's FAT PRB PSR4 E 5 1 44

(2) BERYIZR

A TT EWFFAE A & 77 A g sl 55 & e
PRI RHE SIS e HRFAE, e “ A misid
+H A {7 PR FRINAS Y f) Stacking AR, % F—
N ZIRFEFRE AT IS, SRR ZE & 6 i
TN o B A SIEIUNH I TR0 25 R A i, £ KN T
MFEARRE T, ST el e At

(3) fEZ T

5K 55 MR i 77 K — 8, X fAF
Dt B PAL B, A FH 2 A U1 2R 1 (R AR 93

BRI %

AR ZI DS E . fefa, @R IE. KW
FIRR, R IR F A e S P — k0 e, R $2 TH
FuEAi R 2 et
24 R

AT G AR FH A R A R A ol 2% T 11
T, KNSR, X ARk —RK TR
uli S AT BRI BOEA T2 . AR, A PN R v
TR DIRE, XHHZHR YRR BE T M w,  DAIk
B E AR A sl HOOU LR B (R IE X 28 22 4 PE 1)
HI, Bk, A IS Tl 25 R 5 Hoph 5%
THIN 25 RS RS L

NIRRT LB Z RIIRICR A7 UL A
FHC10. _ETRAT PRB BRI 20% 41 TR (bR
Alife, [IPRATECED, XIEESGRIFEoCHAT AN
DN ok =7 v S N B3 b A N W SN2 B SV S BS
WRIRAS: & A — Ao T IR, RIS, g
BPRAS o AT SR LNH T RET Sl MBS IR
HE Prophet™, SA R KNS %R, @it
YJJrfRi%Z (root mean square error, RMSE).
i G [ 38 R B RO 3 AN AR xS ELRE R

> BURRLEH

XA/ DX P B AT RHE R R A, B /MERGETAA NS, #EBE TS minddbrBuiE

3 F 9 flabel S B A ! KEFHRHE
EGRIET <) r+ t 6 ﬁ“"(’;ﬁ:’tlz???)'”ﬁ ﬁ”’”{f}n’: ”;ﬁﬂfgﬁ
i ) HEElabel AR K FAE
B 1 R 1 y 6L H“"(’?:’f‘zﬂﬁ)'”ﬁ ﬁ”m’aﬁi‘lﬂgzufmﬁ

> A ISR TR A I B T AL AT IR 06, 6t — M PR A

SR M HOH B4 ?‘@‘
e 4 5@' &
BOREWAR | —e . O — Bt
Q
SRR i
| i | 5o HEIHGBRT fi 7y
Stacking A
6 SR iy



* 159 «

BERS 2022 4% 118

Ho H, F8bR RMSE fi 2 HME 5 B S %
BE,  SRWT A [ A R S R oG I b, 1R O R A
BRI R S Al (3. 2 (4D,
X (5) fimm.

RMSE =1 ||y, - 5, x100% (3)
1\ i=o

Horb, y NbR%E, P ONTIIINA .
FLSE R W EL IR 5% Wi A K

A A% = x100% (4)
Al RIS QYN

e PRI, (ERSAFAEAS
PR = A x100% (5)

PABEAE 1000 MEEnG, AEHFIASK 96 /M%)
M FEE T AR SR — AN 2 k45 E 9] (15 min
RIEE, —RIL 96 MZIRD, FEAETTRE = st
EEEE RN 1,
R1 ERETDRIARTHMLER

BRME prophet  WET
4iit PIES
RMSE  H P %u4 2.3 1.9 1.5

147 PRB FIFH % 7.6% 3.7% 3.6%

47 PRB A& 13.1% 52% 6.7%

FA7 % E/MB 66 29 27

T4 E/MB 469 245 229
L O A ] = 39.6%  86.7%  84.3%
TR H 1.24%  524%  <1.9%
HEFRI ) CRR AR AR IR [ 5 min ek

R 1 RS HEE R AT R, BAAME G ST
7 RMSE UK, E i1 T Fl 45 RAETR B A K
PRIE,  JESE IR R IRAR, RES2HE K R] T ekl
LT RERS BURUD, AR Z IR R IE DL, EEE
i R A [ R AR, 1207 AR R S T RE AR R
(#7530 & J77% Prophet [I4EF5 RMSE Hkik
el A A b, ABZ T R T ek 55 R AR
A AR ZY 55 B A4, T Sk kb 558 A2
WEBER, FBOE MG LRI EA N, W5

SRR B K . FHh, 1% 5V TR X
O N g — BB, TN (R A, TEARCE 5G
T K2 5, Wi E] 2030 4F, FE SG Hu
Mk 1500 75 AN, 33ox A R () S bR S FH 4R HY
BORPRNR: Al OBk R . 5INERCR
BRI T7 2, & SR TONE, A2 PR iR G
RIFER, REAICENARE, &5, B
S5 G LI B 5 5L, ik — P B R R O R
R, 7R EETRAF R RLERE
1.91% A HE N 84.3%, HIimik g g —#is
17720, 5 min WA e FEA 5 12 /N X B4R TR
AR —RWTM, 25ELgmmr, Kbr
IR 1 ) 2% vh 3R AT RE

PAF/NX . NAT PRB FIFHZ ], Xk
fE4tit. Prophet KA 77 AR T 45 R . 5%
XTEeaniE 7 fras, 4Hsk2i3oR 11 H 11 H 00:00—
11 H 16 H 23:45 MESEMH, KRALREKES
TR TR SE SR, 25283 IR Prophet (TR 5,
LR A SIS TR Z5 2R .t 7w,
NES T EER T A i B, &
AL FRZE TR, (HIRKE, H R,
Prophet SyESE T 1 WOKS FE A 3Euh A [\l 2%, (Hi%
SRR TNME AR BSEE b R s, IRIR AR
FHPET s A SC Ik TON B35 A5 Sedi ok e 3
FINBAERFAE, T8 FIHE T I B3 AF B 30 17 F0
FERE, A REFSHR AT Ae Sk sk & T RER B, B
AR T R I IO S5 SR AT IR, AR TR R
[, PRI R IR RR

BT L B BB A5 O I0 F Y e T G ] 8
BN, SEERFRINTRARELSE, RRFRIRA S
TCN FIFEE S, KRILEFRRZER LR, K
HR SRR A I 2 e A 8 RN, A
TR AT M e HE R TON TR 45 R, o i F %
KW, AR R,



N TSR

* 160
35%
30% L down_prd ‘ }
—— max_predict .
oL prophet predict I:
)f._:h 25% —  Hudkten predict .‘ ,{
& 20% ‘ (Al
z ' l LRl
[y ‘ | B gl
2 15% f | ‘ (RN
v K ) L
%[ t‘ !J t i F
i1/ f ‘ i
5% | ‘i ql(‘ v ' .; 'H ! \ “ ‘ ‘ ‘ ! |+-‘| ‘(
0 ) )
1AH 1IHIZH 11H13E 11H14H IIHISH 11H16H
Fsf ]
K7 EiEx
20%
18%F TFATPRBFI IR
s KHERTCN
16%}| e LBt T A0
14%F}
-
B 12%}f
[
2 10%}
[~}
£
= %t
6%}
4%}
2%}

11}13165 ll}:ijl6El

8 FET A IR A T (1 2 v A

3 NAXMR

ﬁi%ﬁ%ﬁ?AHiﬁm%%ﬁﬁﬂﬁﬁﬁ
WL, WIF . TLASE 2 A 0 1h B s M- &
%&%u;u%AAuﬂg%ﬂﬁ&ﬁ%%ﬂﬁM@
TR, RRRFEE 2% ARRETE 84%., i@
T TR A3 A S WA 2R B i, KRR A
FAIEBL TR IREEFE A, 2% i B B K /N X
BHTFRE IS, A R T e SR T P2 T 1)
SO, SEILR PRGN TR, BORRIN. LT

HEEEA,
NEIETTRERUR, B R B N 2% A

ANHUTTEAT VR, O RDE AN B TS AR AE H

11}51116El

11}13165

11}‘3165

i [

E T
JIETHEXE, T RE RSt AN R e 7 U
LG AR )~ 2548, AR5 B 77 2CH R SIE e~
Biae s Wk 2,

R 2 TRV HEAFRIMEIERN Y THEEE
Wae R 4G/kW-h 5G/kW-h
iHIE IS 0.02 0.12
TR BRI R 0.08 0.16
TR BEIRIR — 0.35

WRAE 1 51 NEF R B TZ 0 L S AT B
RETHERS, WERHIEIRTT. Gt Hdpit
2021 4 10—12 H7TREIEHL (PiHb T s
4G/5G /NXIE 13.03 J54), BERZ) 2.9 Ji/hX Cl

%:] P2 @ = rol'2 ) ¥



<161 ¢ BERE 2022 45 11 H
= 3 TR NXBFNTIRERTK
10 1 i S WEIECHT ARGl RRROCHTE ERBORNT  IRERIR TRBEARIR TR BEARIR
INKEA EHNKA AR BREA B BEHKA NXEUAS PR K B/
22673 6.05 137 171.65 8391 39 521.61 1622 5.13 8 320.86

HE) REIETTRE, TRENXEORITTRER KL 3.

RAEE 3, WK 90 K HL 5 RE &= it
107.10 /3 kW-h, H¥JFEEEZ) 1.19 5 kW-h,
IV R ST EN

4 ZHERIE

ARSCHE T 28 KK R HE VR ) 0 28 37 i O
F, KNS RERETN, 453 IA
BOHART-BL, MR M 2% SEFr i o 8 R S0l 555
TEOL, SRS/ XHERE TTRESENS . A
SCAR HY PR R 0t R SR A S A 7 B 35 AR
LR, AHEC T G sE i F R ORI R 7 2,
REWE IRl S PR REE s RERE, IRBIPEA
AR ARBRIMRAI B . fERCEERE B, TR RS
RIS TTIRA R, BRE RN, M TERE
TEPR B RE T E 2 IIRE, KRR “RIRE S
K" Re 7, M Bm ) AL RER AR BE— BB
BEHRERE A,

SE R :

[11 8. RELLBINEFERARMEH EED]. BERARe)
B, 2017(33): 95-96.

LIU S Y. Innovative thinking of green wireless mobile commu-
nication technology[J]. Scientific and Technological Innovation,
2017(33): 95-96.

[21 HHE. 5G Hubrii AR B UE T D). 5 BIEAE, 2019,
32(12): 210-213.

CEN Q. 5G base station electricity construction and renovation
plan[J]. Information and Communications, 2019, 32(12):
210-213.

[3] OH E, KRISHNAMACHARI B, LIU X, et al. Toward dynamic
energy-efficient operation of cellular network infrastructure[J].
IEEE Communications Magazine, 2011, 49(6): 56-61.

[4] LOPEZ-PEREZ D, DOMENICO A D, PIOVESAN N, et al. A
survey on 5G radio access network energy efficiency: massive

MIMO, lean carrier design, sleep modes, and machine learn-

ing[J]. arXiv preprint arXiv: 2101.11246, 2021.

[5] %2, fhar, 2RA, & NLERETE 5G LM% i hrit
R AR 5B BERAREBEER, 202009): 23-30.

YI Z L, SUN Q, WU J, et al. Al in 5G networks—usage sce-
nario and standardization progress[J]. Information and Commu-
nications Technology and Policy, 2020(9): 23-30.

[6] ZHANG X, YOU J L. A gated dilated causal convolution based
encoder-decoder for network traffic forecasting[J]. IEEE Access,
2020, 8: 6087-6097.

[71 ZHANG C Y, PATRAS P. Long-term mobile traffic forecasting
using deep spatio-temporal neural networks[C]//Proceedings of
the Eighteenth ACM International Symposium on Mobile Ad
Hoc Networking and Computing. New York: ACM, 2018:
231-240.

[8] A, sk, HMEBINTEKEE, W15 B& A REN BT
CN112352448A[P]. 2021.

HONG W, ZHANG M. Minimization of drive test method and
device, communication equipment and storage medium:
CN112352- 448A[P]. 2021.

[91 XU, BahimfEEabfsi & ae]. iE TR BOR 5k,
2006, 19(6):32-34.

LIU T. Economize of mobile telecommunication base station[J].
Telecom Engineering Technics and Standardization, 2006, 19(6):
32-34.

[10] CRIPPS S C. RF power amplifiers for wireless communica-
tions[J]. IEEE Microwave Magazine, 2000, 1(1): 64.

(L] #RoWE AR, skl, RZE. —F A 8K K EBHRR:
CN103465539A[P]. 2013.

LIN Y P, ZHANG X, WU J. Heat dissipation plate with gra-
phene coating: CN103465539A[P]. 2013.

[12] & A, 5G =k &+ (20200 [R]. 2020.

CCID Consulting. White paper on 5G industry develop-
ment(2020) [R]. 2020.

[13] 2. REEFF5RWIEARIE LTE RGN BRI BEH
AR, 2017(02): 11-12, 15.

FENG Y. Application research of intelligent symbol turn-off
technology in LTE system. Telecommunications Technology,
2017(2): 11-12, 15.

[14] RS, NR Heufi & 55 REBAR MBI AD]. | RBEEBR,
2020, 40(5): 46-49.

XING J Q. Research on application of intelligent energy-saving
technology for NR base station [J]. Guangdong Communication
Technology, 2020, 40(5): 46-49.

[15] JAE Rk, %30RE. 5G ZBBoRTTRESRIE A S W T[] JEfE

HIERIAR, 2021, 38(2): 181-184.



N TRS5KA

+ 162 »

ZHOU P C, CAI W K. Analysis and research on technology en-
ergy saving strategy of 5G base station[J]. Telecom Power
Technology, 2021, 38(2): 181-184.

[16] TKER, VFBEfT, RETH, 55 T ALK SGHul 1T REBOARHT
R HFHEARP, 2019, 45(10): 1-4.

ZHANG Z R, XU X H, ZHU X T, et al. Research on energy
saving technology of 5G base station based on AI[J]. Applica-
tion of Electronic Technique, 2019, 45(10): 1-4.

[17] BOX G E P, JENKINS G M. Time sense analysis: forecasting
and control[J]. Jouranl of Time, 2010, 31(3).

[18] HOCHREITER S, SCHMIDHUBER J. Long short-term
memory[J]. Neural Computation, 1997, 9(8): 1735-1780.

[19] ¥, 24, Prophet 7EHUE L T R [T]. M EkTT 4,
2018.

NIE F, LUO Q. Application of prophet in telecom business
forecasting [J]. The Global Market, 2018.

[20] #FF, g, T4bL, 55 AR SG WREHEAR ] BEFR
%, 2021, 37(5): 32-41.

XU D, ZENG Y, MENG W Y, et al. Al-enabled 5G ener-
gy-saving technology[J]. Telecommunications Science, 2021,
37(5): 32-41.

[21] SOLIMAN S S, SONG B. Fifth generation (5G) cellular and the
network for tomorrow: cognitive and cooperative approach for
energy savings[J]. Journal of Network and Computer Applica-
tions,2017, 85: 84-93.

[22] GAO Y, CHEN J J, LIU Z, et al. Machine learning based
energy saving scheme in wireless access networks[C]// Pro-
ceedings of 2020 International Wireless Communications
and Mobile Computing IWCMC). Piscataway: IEEE Press,
2020: 1573-1578.

[23] ANDERSON T W. Serial correlation[M]. John Wiley & Sons, Inc.,
2011.

[24] CHEN T Q, GUESTRIN C. XGBoost: a scalable tree boosting
system[J]. CoRR, 2016.

[25] WOLPERT D H. Stacked generalization[J]. Neural Networks,
1992, 5(2): 241-259.

[26] LI R P, ZHAO Z F, ZHOU X, et al. Intelligent 5G: when cellu-
lar networks meet artificial intelligence[J]. IEEE Wireless
Communications, 2017, 24(5): 175-183.

(fE&E &)

HEHE (1993- ) , @, "EEIEEAR
PR A B1HIF 7T e AR, BRI A 1A N T2k
X 4 28 B AL B AR B Bk

B (1991- O, 5, PEBIEGEARA
AT SR AR, 2 FC T 1R 9 T L A 44
BRI

BB (1991- ) , J, wEEhEFEERA
FIWF TR TAEIN, FERE I [ AT LR 4%
BHALEAR

KPR (1975- O, 5, hEBSEEERA R R P2l
MR, O IIT NI RO

A3 (1981- ) , J, hEBIEEAERA G EHET
TR, FEOFR T RORIR R AIEE A, MEFRE. K
HOHRFIIT HR.

RFSFE (1986— ), 2, PEBIEEARAFHEL T
Jifi, EEWFTETT AN A REAL R A

BENR (1986- ), 5B, SO T ERSEGEERARA
", BRI RN LRSI KT RERA



	15-2022043- ××.pdf

