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Research on future green and low-carbon wireless networks
with optimal energy efficiency and performance
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Abstract: In order to meet the demand for low-carbon development of wireless networks, it is necessary to summa-
rize and prospectively plan the development direction of energy-saving in wireless networks. Firstly, the current status
of energy saving in wireless networks were summarized. Secondly, the research on wireless network energy efficiency
assessment standards of domestic and foreign standardization organizations were sorted out, and a multi-level, multi-
dimensional, multi-scenario, and evolvable wireless networks energy efficiency index system was proposed to opti-
mize the wireless networks energy efficiency evaluation method, and to adapt to the development characteristics of
green wireless networks, such as “low energy consumption, high energy efficiency, and excellent perception”. Finally,
based on the wireless network energy-saving system, the corresponding energy-saving schemes were summarized and
analyzed in the stages of wireless networks planning, construction, operation&maintenance, and optimization. It pro-
vides a reference for building a green low-carbon wireless network with both energy efficiency and performance.
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0 a|= H 43S R EER, RERLT “X
a B2 OBAR, X7 BARI IR AT &l A
SRR R AR SR S, WEETR G0, RBMGE T, TRRNE . GBS

IS BEA: 2024-06-28; &EIHER: 2024-12-30



“ TSR

- 140 -

BRI 2 g E R A A S R
FHE, FRWGEFELSG HyhvgHh, 156 i,
ARG IIREFER P, XM IEAE 12 B R I RRHE R
TS AR I K, T 258 S 0 R I T
Frepk Bk B! EEEEmE g
W HARSEBLRE R BATH 2 ST, W
T2 ST B v RO R R I P AE B /7,

MK R, JE(E ML BERE 18 5 7 Ak
REFEI) 70%~80%, Ho 1 JE 2R M 2% REFE (5 i 15
LRAEFE 70%0 . B 5G Bk TR RN, (S
BEBSEREZENK. AEL WK H
B, W TCR M 2 S AR R TSR, Rt
5G LM I Re UK, RGuMEE 5G TRk N 4%
TTREHIARAR R, AT IE R B R AR K R 7 1)
st BB . AR SR T T 1)
EAT R R R, BB Tk A REROTAS T
%, IR e AR TE 26 I 25 VAL LA T B AR
KAWL, DUME 4 (A T0 2 0 245 1o 1 R JE 48 51
Jille SULRIRS, AN 45 A B T2 M 41T
RER AR R, MLELMEHME] . #Ei. B84k,
AL 4 A B L 25 o AT AR SR T RE T R
S g e A P R DU 11 4 €8 AR Tk TG 2 D 2% i 1t
2%,

1 BEEHTEMEITE

WHFRY], BEAEANL S EA R, ARG E
M, SRUNREAER . BRI, AR E R T
u B BEAE X T R RBCR BEAT VA 1T AR
Mo “RER” X —MEZMIGIHE, WP R T 145
PG T7 BT A AE I R R W) RE R € SN A AL
B AT RE BN LA, B B RERE A R
t, s (D Fras. Hil, B g XN
B FLAFRER W] LIRS B R, X Rk 2%
W E A BERERI LU, s () FrR.

g 25 S ﬁ&i%ﬁﬂj
é 4 = - ( 1 )
/f 2 Hb)& ﬁ: I fu}\

FeLe R4 pept = LTI o
HEFE

T 4R 0 2% R 0 e SOk 3 FH T P1Aik B ik
T REACR, (H TEEMKIZE /M S, [
SARMIL I 5, 22 5N 58 35 1 ) 4% BERX
VRS J7, B AT DA &8 S gk T R R R S5 ok
PIRERLCHE T, SURT DA B AN [R] X 38 S AN R 7 5
IR BER, TR ST . H AT, BR
I HLAE bR #E 21 21 (BEuropean Telecommunications
Standards Institute, ETSD. [E 5 HA5 B R HLAE AR
HEALET] (International Telecommunication Union
for Telecommunication Standardization Sector,
ITU-D . % =REEKFETHRI (3rd Generation
Partnership Project, 3GPP) %% [ 4y #E1b 2H 211
VAR A G R VT W A R - AN
W 2 AN ) 2 G 4 T A B TR RESE L. N bR
A 2H 23 AT 9 3 S 4R v AR WA D FE 43 ORI
T, 16 5G G 26 W 45 fig 3508 BIE T8 R X A
&= WS 5 L2 Y O R A R R A T
W1,

MPRHERT Lk R E, CH RO 5
TR A Zm, ShZHXN 2R, 24
FE, DAJRhG 48 5 . AR08 18 A5 1 X 2% 2 e
VP 7%, BHAES . RIS = st
WITR, AL, AR T F g G m P2
%) TE [ri) J6 3E 0 B AR (RS A A0 B 45 . T X B )
A, ARSI B M K RE R R R R,
Bl 1RTR, WM ReSudiT 2468, 229
PEA B (] B St Tl 55 37 5 R0 R SR Tk . it
/A

ZE: MRS whim BN, SCHLRE
FEI 7> RA IR o

ZYEE: SINKI R, B, B
AR EZ R LEE, &9l miE
M.

YAl BT AE ROl 5 75 KRR,



RGP RE ST YR AL .

o RPEEE. e mUR ORIEAS BRI (o
5.5G), AR T 2 ) =K S N H
(eMMB. mMTC. URLLC) #iJ&.

AT ) TE 2 W 48 BE AT Al 7 vE = (3)

Fim. Horr, M35 SRR AR 50 B AR 1%

© 141 - BIsRIE 2025 E5 2 8
=1 RIS T L L& R E LT R NS
PR FrifE 4 FR T A E
ETSI EE ES 203 228 Assessment of mobile net- I 245 2 R R =M 2 AT R /R 2 e 2% 2%
work energy efficiency ¥, ARGMMASHE. Bl
L BFRE. ERE
ITU-T SG5 L.1350 Energy efficiency metrics of base ¥l i 2% B8 R0 =5 & & BEFE/0h & 8 Wl gk
station site fit
ETSI EE TS 103 786 Dynamic energy performance & 3 1 £ J fg 2 =55 vl it 5/ 5L vl BLah2)
measurement method of 5G Base Station ~ HEFE
R E B (S ARG B4 (China Communications  J i K ki 725 il 8215 g 70 2% - T 246 ) 56 3 R B 2 1) B R A TR R 2
Standards Association, CCSA) YD/T 3018-2016 (A St e 2N
5G NR Z: 3 THEM R 757 5G He 3l 1 DAL S LR Ik Bk
YD/T 4765-2024 T B ad e
I AR B ZE 512 (National Stan- — BEAIBE & WEESEANMR A% 2 BB E &R S EMN  BEsh
dardization Administration of the People's Repub- 3fi: GB/T 29239-2012 HITIE
lic of China, SAC)
ZUERRRL
AEFE k555 ol 55 5
W71
w, W, N Ws
wER vl % o 4% 2% itk REEE | B E2 YN AR
E1 MR IRE R

R ESEA ERBEES R NA L,
FARYE A FME 553 SAE M 28 . b 5 PR 2R
SETT A ZE S, KR AR B 4EE R B HEAT I
EInAE eMBB ¥ 5, IR SRV i B AL 55 14 56
AR, TR SR AR b, S5 iR
HARIRIREE I FAEIER T, s (4 PR,
Ay 55

x F 3

EZ SIS I

Horp, PRSI FAEIERT.

o TR
FF R

Forpr, 2% 24 1A U 3 A A 0 2% b B R P Y
A R B /X 2% v BT R B A A I
Koo H bR R ] DR E AR R 2537 5t K
R EA RN W B AT & O, FRYE TR
E AT IR S AN Rl S 5, XK 56 OB 22 57 B AT

AEFE

(4)

Service(\l 55 i, . 55 S 5%) _ z 2 2
R 45— il 1~

AEFE

W FEC2; % F<05, JE
0.5, ZEANRLH 67, B bk Uy 5 (R i x
A. B. C. D4/ eMBB 75t W 4 47 1F
i, FEPUA 55 &R ROT A R B, 51 Nk
56 R FE B IE R -, T RAAS B IE S I AE
AR, 1 eMBB 3 5t T 1 W % 58 20T 1k B H

S WA 2

R, 5 F>2,



“ TSR

<142 -
Fz2 1EeMBBif= T HIMLE 8OTSRS
1% N i ) ]XXJ2§¥19%§@ ‘ Hﬁﬁsgﬁi ‘ IXXJ%%SNQ P 1BIEJE it )
fEX/ (GB-(kW-h)y'D)  JEZF/(Mbit-s™) JEF/(Mbits)  HF/H IR R e/ (GB-(kW-h)™D
A 5 144 144+60=2.4 2 5x2=10
B 7 66 66+60=1.1 1.1 7x1.1=7.7
C 8 54 o0 54+60=0.9 0.9 8x0.9=7.2
D 12 24 24+60=0.4 0.5 12x0.5=6

2 ZREBMRRITLNELE

mE 2 fos, DU BOIC 2R M 48 5 BE BOR 16 &
ARGV &R W BRI R g = 25U,
w2 RERAR T R .

e &8l

BRI 4

al RPN

REFERAYE L4

B2 =Rk AT T R

o WHRYCTRE: AR, Wi
# L2 SR BN BEAR B % i 5 2
e, IREERERUKT,  AnHES) Th U
BT, PRI M PR RES
HORPRL, St B AR BN RE /15, 1E
BRI, FRIEWOHKT JEIESRET &
JERIR % P AR 55 L Atk 5 BE B AL
b DR E O D SN V&S AN (e i e ]
REBOAR, B R E IR & Bh S T AE -

o VERIZUCTIRE: GRERERL ST, URSE
ZAEERUR, AL ZEZEH, 3T
M7 %, I ANRF SEERBEAR
AHTRE ST HEAT 0 B ] OG S5, A R

oG KURERE, M T R B AW T 4% 0 3t a5
R, 3ol m BTG . DR
FifE A R R REAL R TR AR
TR, Bz s L. A
FE. bR, RS,
SRR REFEt], PRt ARE
PIZR T RE: ST RAME R TG,
SCHLE BB RAEINE . B R T
WSRO RERC MR RESR b SE I 4% 5 1P
fitie ATRAE, FFEEfUib1iRess =&, i,
R S 2 LUE M E 2 1R N X
s RR UL AR /NX T RESRIS K 1]
B ol 55 i g T A2 BE 2 715 BE I B
%, RSN R E AR,
W ORI IS LM S LR T, FERIZE 1
ML #ue, gk, AP BT E RIER AT
RESR T BEAT 2 P 7 B P e FE P Bl 552k, AT
T3 Y RERLS TE REXUIE ) 4 C IR B TE e X 25
FE M 28 BRI B BE, W se BB . e Ao
W0, B PR 5B R B K AR A [R] I S T = 2 e
R RE RS PERE R TE 22 M 4 s B R i
TR, ZREH B LI AR, A
T Bl B PR 8 Tl 2k kA — T L Y
TAE. UGG KA AT iR, 3 DA
e TG 25 4 45 25 TR e it 5K o 78 o3 A AR A B
BEATAHIN, AL 2 2k, JF AR P o VA R
K, RICERAT B, xR R IEIEAT 455
WA VP, AT SEBURSHELEHE, W] DAAE SR TR
MR SEBLAR LA & (0 RN T R L,



143 -

BENE 2025 F%E 21

HE R M e XU T 40 0 4% 8 AT T I S Y ik
Ak, Rk T SR B R, R VO A R
bk, FEZBEGTE d A b, ORI AR
A PRERE T R, RBUERERE, B
LA, D EEARIE AL

FEUG RUE BT B R s . sl M
3N R AT SR O R AT Ry, AR I 2% A R
Feo THBLE, EHRBERGMEL SR1F. B
WEfE %, JFiET 2 R SGE . S Ab B T
(building baseband unit, BBU) &7, F#MK ¥
FReRE. T, SRRV, I
WAk TJE 28 2 N M (centralized radio access net-
work, C-RAN) HEATSEfbiis, sha®aetbd
W, AR N, SRTHAERES, R R
FEUO2L, JEF C-RAN #E w4 3 BBU It 3 8010
W55 J B R e e, R e R 7 e e, IR ¢
O REP S EL ], RN 25 P RERER>), T
W2, AHERERT T RMr. EIE K. B o<l
BRIEZARHR . PRERARAE ST REDD BE, PRAR T
SENA RS, AR RO RAR, TRk
FEBGEI T LR w2 T, HEAER
JEi 2 B IEHIBAT 26 TSR 24 T .

FEM B BT B, B 288, 55 5t
ANTR] X 45858 77 THNAR N BT 2 UL RIAROUL 2 T e X5E
WA 2, AL Z B RITCELME RO R R, JF
XS AE P A IS AT I DL EAT SR a5 . T 1A AN R
R, R BRI AT, AR R A
RS IIFEINE B, SRVEA AR R w4 7E
F Al 25 AT G LT FIBERUKF, DL k&
et Bug. BB . SIERIN, XHERR
F WIS AT B FEEAT SN g2, DUSE B IS S B0 i 8t
Wk, JFREAT R, DA S DR R R i Y
2RO, WRAFE SR, BT 2 4R S B
BEAT R RS, RN BIT Bk 553 5 e 0 i [
R, MR I LM BEROTEAG bR AE . T 7] AN [F]
X, FET 229, 4771 e R R 1 E A1

e R DX I3, S 6F 4 I B S5 R 4 AL P A R A
25, FLEHEE SR T B M 2% RE R T o

TEM AR B, 5l N KRB o AN T
RERAR, HBEMRBULTREETS, LKAZR
gi. 2. MBS EETTRE. MR
REA SRR T RE AN T /N XY, 42400 /N X B
2715 e 2 [A) 1) [R] I PR B 78 o /N X P R . T
N TR R B2 S A I AT Pl 5 T, AR
IS 0 &35 2R e o8 & TR S s B SR T 1 REFOR
FILT ST AESENR T, AR 24 A R 4 SR T Rk T
#r (key performance indicator, KPI) Az %& s il
SERAWAATTRES B E, MM SEI—uh— 3%
AT RETT 38, JRAECRIE M 28 i B AT 52
FROT TR TC LN 45 (1715 RETE 77, SRS e i i
KA o 5 ubIRIF, 38 A R e AL TS H B A
B, ST RN R, RS AT 2T AR
an, SEMLWREDLAL IR .

3 HRIE

FETLM A SLHL “ W ” HirrdiEh, &
FE—Md T H AT 2% R 2R BIUIR S AR R A e
T e vr T 5, ME SRR 2%
R R SRS T 1A . Nk, ASCREE T N A E
LI o 4 A 2 23068 T 2k 19X 45 E 280 1A DAl o 4
F, R T —MERER. YL 2HF. A
T T M BERR IR &R, IR T 2%
REROPAE 7%, @RSt TICLRMNe, “IRAERE. mifiE
R DTN K. ASGEREI 0 7 I
LML TRER R, R T I MZ AR, B
isgE, SBT3, ERERC S Tk RE
MR SR OB TICE N 2% SR 2% . Jast, AR
LT Z R HAEROHE R R BN, R
WURAER XK, 7 IR BE R PR IR FH A LY RE 1
ARFBTUME R [N, R RRERIRER S 25 A 4b
HBAE PR ER O ARBAN ST R R S e %y, AREERR
ZREIRBRIC L 2 DAL AL T



N TSR

BE 3R

(1]

(2]

[3]

(4]

[3]

(6]

(71

(8]

[9]

- 144 -

FAR, B A, EE P X7 H bR T 5 ek g v AR At
FE[I]. JEfE IR, 2022, 39(13): 31-34.
WANG Q, XUE J W, WANG G Q. Research on construction of
communication base station under the double carbon target[J].
Telecom Power Technology, 2022, 39(13): 31-34.

BTt AR, PhEIE . TR BB R () 4t SR A 5 ) %
PR X)) A AR, 2022, 43(2): 1-14.
NIU Z S, ZHOU S, SUN Y X. Green communication and net-
working for carbon-peaking and carbon-neutrality: challenges
and solutions[J]. Journal on Communications, 2022, 43(2):
1-14.
SRV . IS I8 T AT I B PR RN D). IS R BT
AR, 2021(6): 1-4.
ZHANG Y. Discussion on road of carbon peak and carbon neu-
tralization for communication operators[J]. Designing Tech-
niques of Posts and Telecommunications, 2021(6): 1-4.
£ AR B S E AR RIR I NS o R R E[].
£ PR, 2023(1): 46-48.
WANG Y H. Research on the application of information and
communication technology in peak carbon dioxide emissions's
carbon neutralization strategy[J]. Shihezi Science and Technol-
ogy, 2023(1): 46-48.
BT, XA AT 5G Fruk (R RE B B[], 3815 HIEEOR,
2023, 40(2): 122-124.
BAO Q Q, LIU J J. Analysis of energy efficiency management
of 5G base stations[J]. Telecom Power Technology, 2023, 40(2):
122-124.
R R, X4, 45 AT B R G R 3R A T[] A
PR, 2021, 38(14): 52-56.
LI A, WANG W, LIU X, et al. Analysis of influencing factors
on energy efficiency of communication base station[J]. Tele-
com Power Technology, 2021, 38(14): 52-56.
W, WU, IV, 555Gk R RGTAN RN B 3R 40 BT S
Iy AR ZAIER[T]. MBI EIAR, 2023(10): 26-32.
CAO H, SHANG H B, XI X T, et al. Analysis of influencing
factors of 5G base station energy efficiency evaluation and pri-
mary exploration of grading system[J]. Designing Techniques
of Posts and Telecommunications, 2023(10): 26-32.
PR, X, B B Ehia s ek se RO R KRB0 )
RBEHAR, 2020, 40(3): 24-28.
LURD, LIU L, LIAO M. Research on energy efficiency evalu-
ation system of mobile communication base station[J]. Guang-
dong Communication Technology, 2020, 40(3): 24-28.
TRV, VLT, XU . —FhEET ALEOR 1Y 5G BE k15 ik H 1S

(10]

[12]

[13]

[14]

[15]

[16]

[17]

Mo R[] BAE LR AR SHRMEN, 2023, 36(2): 8-
14, 19.

LI T, FAN Y Y, LIU J J. A design of Al technology self-
adaption energy saving for 5G NR[J]. Telecom Engineering
Technics and Standardization, 2023, 36(2): 8-14, 19.

Iy, B0, B4 4G/5G 2L B T B U S M D).
{5 LR HhrifEk, 2023, 36(6): 54-58.

MA M, WANG X, LENG M Q. Research and application on in-
telligent energy saving of 4G/5G base station[J]. Telecom Engi-
neering Technics and Standardization, 2023, 36(6): 54-58.
T, GRIE, UG, 5 . BT HH A2 A AR 10 Bk ke e
TESE B[] BFEE S5 EAURE, 2023, 5(4): 198-201.
YUY Z, ZHANG Y, GU P, et al. A smart platform for base sta-
tion carbon reduction based on data mining and Al models [J].
Electronic Communication and Computer Science, 2023, 5(4):
198-201.

o B, B, VESUE, L SGICE M LE B e AL IR R 2 sk
L. B 8hidEfE, 2019, 43(6): 52-59.

MENG F L, XUE W, WANG K L, et al. Intelligent planning
system and implementation of 5G wireless networks[J]. Mobile
Communications, 2019, 43(6): 52-59.

FI, XU BE, SRS, A5 T 1 R bR 1A% 5l 25k il B0t R
RITFERT T[], AT HOR B, 2023, 49(12): 60-64.

BAI B, LIU S, DONG P, et al. Research on mobile base station
infrastructure planning method for dual carbon goals[J]. Appli-
cation of Electronic Technique, 2023, 49(12): 60-64.

FULLEA . 5G T2k W B RE LRI BT 72 (). T e BHE, 2023, 42(13):
11-16.

LIU H Y. Research on intelligent planning of 5G wireless net-
work[J]. Henan Science and Technology, 2023, 42(13): 11-16.
R, SRR, MR, A BT N REN 5GBS M i gk
BRI TTVED]. KIS I 1E, 2022, 35(3): 219-222.

ZHAO W, ZHANG Z S, XIAO J K, et al. Operation and main-
tenance planning method of 5G communication network based
on artificial intelligence[J]. Changjiang Information & Commu-
nications, 2022, 35(3): 219-222.

PORE T OB 1)l VA B U0 5 ) 4% 1) R0 T 5 [D].
P AL P BB FELOK 2, 2019.

SHEN Y. Research on algorithm of base station traffic predic-
tion and network planning based on big data[D]. Nanjing: Nan-
jing University of Posts and Telecommunications, 2019.

VLR, T2 H W, W B, 55 | P8 Sl R A Rl 5 1) 3l A 11
REDPAR (K 5F 7815 92 CY/5G P26 G0 ) 2% . 2022: 7-12.
JIANG F, CHENG R T, MENG F L, et al. Research and imple-
mentation of intelligent evaluation of base station value based

on cross domain feature fusion [C]/5G Network Innovation



- 145 -

BENE 2025 F%E 21

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Seminar. 2022: 7-12.

FioE, FRAH, SR, L BT “SGHIRR T R B RR IR
ARBIFFE K SEF - 38805 ol 1 A8 A P P LK) R B . A e
PEHAR, 2022, 39(19): 139-144.

SHI Q, GUO X, MA Y F, et al. Research and application of
new smart energy technology based on “5G+Internet of
things” : intelligent power planning and management of com-
munication base stations[J]. Telecom Power Technologies,
2022, 39(19): 139-144.

HAKHE, sk, BT, 45 BE T C-RAN 9 5G Tk A\ 42
FI[I]. MR, 2015, 31(1): 112-121.

LEI Q Y, ZHANG Z Z, CHENG F, et al. 5G radio access net-
work architecture based on C-RAN[J]. Telecommunications
Science, 2015, 31(1): 112-121.

MR, 228, VERTE, 55 . Jo 2 I 2% A R i [ 7. S8 {5 L Y B¢
A, 2023, 40(16): 206-208

CHEN'Y, PENG X, XU J L, et al. Wireless network simplicity
modification[J]. Telecom Power Technology, 2023, 40(16):
206-208.

U5, AR AT I 264 S T LG iR 3 (0], T AR
fFHA, 2022, 42(4): 69-71, 75

WEN L, ZHU H B. Analysis on the evolution trend of com-
puter room from the perspective of minimalist network[J].
Guangdong Communication Technology, 2022, 42(4): 69-
71,75.

Wi o, AR SC, ARG, S5 . SR (R BRl B 187 o 7y R
FE[T]. A H AR, 2022, 39(19): 205-208.

CHEN X L, ZHENG J W, SONG J H, et al. Research on mini-
malist renovation plan for green and low-carbon sites[J]. Tele-
com Power Technologies, 2022, 39(19): 205-208.

TR, BRI S, SR . A il R AR A BT T[], A AE
WA, 2022, 39(19): 192-193, 196.

ZHANG J, CHEN Y H, ZHANG Y. Research on low-carbon
and minimalist construction of communication sites[J]. Tele-
com Power Technologies, 2022, 39(19): 192-193, 196.

TR AT KIS TSRS Bk T i B3 Br J T SR R
I8 1E EIFEHIAR, 2020, 37(S1):166-170.

WANG W, LI Y S, ZHANG Y,et al. Heat dissipation problem
and solution for communication equipments in C-RAN room[J].
Telecom Power Technologies, 2020, 37(S1):166-170.

BB, A, K40, 55 HUE R HOAR R T C-RAN B i3
T BRI [J]. 1845 F IR ER, 2021, 38(14): 115-120.
ZHAO H P, WANG W, LIU X, et al. Analysis of energy-saving
ffect of cabinet-level refrigeration technology applied to C-
RAN site[J]. Telecom Power Technology, 2021, 38(14):
115-120.

[26]

[27]

FANG Y, QI X T, ZHANG S, et al. Research on abnormal en-
ergy consumption monitoring of base station equipment based
on LightGBM[C]//2023 IEEE 23rd International Conference on
Communication Technology (ICCT). Piscataway: IEEE Press,
2023: 794-798.

WANG X, LIN X J. Short-term wireless load indicator forecast-
ing method based on multi-model fusion[C]//2022 International
Conference on Frontiers of Artificial Intelligence and Machine

Learning (FAIML). Piscataway: IEEE Press, 2022: 22-26.

(HEZ ]

miE (1975- ), 59, L, hERIEE
L it Be A A 7] IE m R LR, J %
W TET7 1) R B Bl A5 R 25 T8 46 0 2%
.

FE (1981- ), i, FEEEER %
TR A IR~ A m g LR, E BRI
TR P ARACFN T RERAE

EE (1985- O, F, MEB G LR K
TR PR A R g TREIW, AT LT 1)
NI ARALFIT RERAR S

WHEE (1997- ), &, PEBERE LD
BV BEA B 2 m) R, BT AN
ToLk L AT RER AR

WiFEE (1994- ), 5, FEBBHEEEL
ek Be A R A = LR, EEE TN
TR T REBCRSE -



