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Abstract Nowadays, green computing has been the goal that various industries pursue. With the development
of mobile cloud computing (MCC) and the coming of 5G, the related energy consumption problems give rise to
new and hot attention for green MCC. Reducing energy consumption is the basic work to implement green
computing. In this paper, we first analyze the research methods of energy consumption of MCC in 5G. MCC
architecture consists of three components: mobile devices, network facilities and communication, and cloud
server center. Basing on the effect degree of 5G on the three parts, we adopt the order that followed by network
facilities and communication, mobile devices, and cloud server center to extend the discussion about this issue.
Second, for the energy-saving research of network infrastructure and communication, we review and analyze the
current situation and existing problems of all kinds of key technologies in 5G, and the typical samples of
5G-network service mode. Wireless technology includes wireless transmission technology and wireless network
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technology. In order to enhance the business support ability of mobile Internet, 5G has introduced many
technologies to further tap the potential of spectrum efficiency in the field of wireless transmission technology,
such as the large-scale MIMO (Multiple-Input Multiple-Output) technology, full duplex technology and multi
carrier technology. In wireless network technology, 5G will employ more intelligent and more flexible network
architectures and networking technologies, for example, hyper dense heterogeneous cell deployment, SDWN
(Software Defined Wireless Network) architecture that separates the control and the forwarding, and unified
self-organizing network etc. The improvement of wireless technology promotes the change of wireless network
service mode, and the typical applications comprise the task-delegation service model based on Ad-Hoc mobile
cloud and the dynamic cloudlet model. Third, we analyze, contrast and summarize the energy-saving cases of 5G
in terms of mobile task migration and cloud data center respectively. Battery life is an important standard to
measure whether mobile devices are energy efficient. In this paper, we divide the related research results into two
areas: mobile device resource management and mobile task migration. For the latter, we focus on the service
mode, strategy and energy-consumption measurement model of mobile offloading. In cloud server center, we
investigate four usual energy conservation methods, which are respectively DVFS (Dynamic Voltage and
Frequency Scaling), ODPA (Online Dynamic Providing Algorithm), task scheduling and VM (Virtual Machine)
migration. Although the 5G has the minimum direct impact on the energy efficiency research of cloud server
center, there are still some applications of 5G technology which main goal is to reduce the power consumption in
cloud data server. Finally, in view of the three layers architecture of MCC, we analyze the research problems in
detail and put forward the future development directions. In a word, this study shows that the emergence of 5G
brings the opportunities and challenges to implement green MCC. Thus, the key emphasis in future work will be
the theoretical research of the model and method of energy saving of MCC in 5G, which provides a solid

foundation for the practical applications.
Key words 5G; mobile cloud computing; green computing; energy consumption; computation offloading;
migration
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D 265 [ R ol 55 T I PRI Bk Ak, SCTR[88] S 4 Hh =0
I3 A TCLR [FIFE Y 26 2R AT T XL, S5 RR A,
3 A 36 28 (512 ) 26 B ) B 3 45 A o R FH K R AE
MIMO REM=Z KB EH AN 5G M. 1E 5G
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VAL 7 JC 2R RIS Hh oK A e b 4 B B A R
SRR AT AT, S H AT T OR B 2R R AR
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N EBEART TEIE B BT 1N 2% 77 ik i)
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1 http://www.huawei.com/ilink/en/solutions/broader-smarter/
morematerial-b/HW_204206
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3) WahENE e FEI A
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¥E, Farhan Azmat Ali 25N i — AN ahis & 1 %
(MDP, Mobile Device Power) #i%!, HrgEFERT
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WrEIER . N T R T RE R B A EIE, MDP Y
] AIOLOS HEZE®Isz g Android FHURLEFE
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LU et
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| #BE 4T (Deployment execution) |

RS it 5 fHIE 7S

(Power model) (Deployment decision) Application
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B, FR et m A, H R i
BUREAR S R TIC T LA s 56, BN T 4EAR ]
PR G T I et Ul S22 15 T A& F BT
LB GEHE RN T EHEF, 8T ets “&
R AT 58X AL I SO R 5 R &
5G FFERIER, HINTEhR “ 5 5G FHICME” IELEL

= (Cloud)

i (Clone)

| 1683 (Code) | | %08 (ata) ‘
N (Application)
| fom code) | | st Dare)
PSR 2 /AT AL FERS Y R\
(Decision Maker/Execution Handler) \ —y/
i ﬁ ﬁ H AL
(Client Handler)
N et A
A ; H
wia || e
(Profiler) (Lagrange (Statistical =&
Solver) Regression (Cloud Platform)
Model)

Kl 6 ExTrade RSHELE
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*x3 BofESEHBERMRSEHS R TL
REFERT BB ER vz 556
SCER B TR D2C j&fg HAbfRE Z::_; e  FRE EAKE Exl HEH f1H
=i B =W WG b TR Bm mE 48
Cloud. Cloudlet.
[28] No Yes No Yes Yes Yes Yes Yes Task Yes High High High
Other Mobile Devices
Cloud. Cloudlet.
[137] No Yes No Yes Yes Yes No Yes Task Yes High High High
Other Mobile Devices
[138] No Yes No Yes Yes No No No Task Yes Medium High High Cloud. Cloudlet
[143] No Yes No Yes Yes Yes No No Task Yes Medium High High Cloud. Cloudlet
[141] No Yes No No Yes No No No Method No Medium Medium Low Cloud
[139] Yes Yes Yes Yes No No Yes Yes Module No Medium Medium Low CPU. GPU. Cloud
[140] Yes Yes No No Yes No No No Thread Yes Medium Medium High Cloud
[142] Yes Yes No Yes Yes Yes No No Task Yes High High High Cloudlet

gE Lo AT ST EE R, TEAR G0 77 1 N 4%
W, R DL—FAEX SRR TR, ik 58
W% Z ) R B R s R, EAR T BT 45 Bt SRR A
I 75 BEAH Y = AR D2, PR R, 5G 4%
KA EERNXIE 7L, FIR/ANNX A
FRMUEMRSS . R BN T B EN A O 1) /NN X TR 3 4R
HEREA AT 25—, B RERRR TS5 ) R0
ANTCER VT ) I TE GBS AR A T FE, el 2 Re PR L
AN BARIHRE, B RE D RALE R K 2
PVERE; 28, BRENINAS B A 5 P B YE Y
TR SR R, W — /N Xl
IRF TSN = IhAE, LB S M E BRI
BHLSHEE. HAl, 56 M4 R /NX H
BRI BRI T B B HOR S e,
EE A SCHR[1371R1[28] . {HJE 5G P4 /INX [ 3 R 1
W T TR R SRR, T E st
S B (S BRI — AN SRR R, Hhan Sk
[138]F#1[143], 5G #2182 /NXME T iR AR T
PO B . Bl 5 AL 308 (1) 2 A RIS Zh 5 as
BRI, EEAT SRR P A 2k HLEIZ (R
FEK:, 5G FRALKIEL MIMO 24 S A B/t
DAY 45 0 3RAT 55 B 2 i (RIS ) o A SR A B R AR AT
BRI PR R A, JCHUSE MIMO A 0423845 b
A ORI 4%, HHAGMETEPASTTHE
F1%) S A DX 28 TR A5 8 It 78 vy A7 A AR K ADSL [
FREERRAEIR, 5G W45 F = KB B R e il 17
[l FEEE RGP, 4 v NS R IR . =K
BT AR A IR s AR M, ok
N RV R PSS KRB = IR T — R 8
A4 AR (1 705, B AT i P T SR 35 3l D) 4%

Ho BEAh, XU AR R O LB E AT LT
THTRE T /N /N DX b i £ T A S o 2
ARAESEBRR P AMCEAT BRI IBE DT, IEFTRE
SHEREFERIAY A, EAEH]E B Ui TR BT
VR EN B R I A

5 ZRFHFLISRERRE

R ERAY, 0BT 20 ErEH
Tt Ab 0 B o 1R, TR EE DL R i
CInfrastructure). “F- & (Platform) F1# 4 ( Software )
e M H PR R RIS . R A SR AR
ORI 7 RORZ 2 31GW, T4
JE 18000 A SRBE TN, K b0 1 L SR A
KAEH . J.Koomey™ st 245 . 2010 4F, ifE.
DNZRp AT« Vo AN R 55 25 ) e R FH 28 o 5 [ A
DIFER) 1.7%3] 2.2%2 ], s OrEis T Ee
FERZI 2 — /N 432KW, TR IR 55 2 o5 B E 8 b
O IIFER) 70%, ZHAEEEERRZ) 5 30%. K7 J&
I~ RN EAR O REFE S AT DL

RYEE 7 KAHKRSCHER, P = s oL Re
WEFEIRSE A TTTH: RS IZ& . RSN 25 11
BE BAEREREA CRmBtairmD, HH84
J7 A Z R AR RN, R 4 s
51 Z=ARSHLHBITEEMR SR

D) B HEHZEY JE (DVFS, Dynamic Voltage
and Frequency Scaling)

DVFS & BFAK 2= 208 b o B #E 1) — Fh L 22 7
o PZebkm, MEWE, N7 SRR Z,
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Bl 7 B AL e RE S A

DVFS AR SEBRIz AT 15 U0 A 1y (0 HL R A AT 40
RS  Xue Lin ZUEH T —ANAH DVFS
HAESS I BE T, 27 RAE N 56 B 8] IR A £ 7R
~, mAMEB SRS BRI AN R AN
TG A AT 551 % B, 78 DVFS 553%14
FE AR, 9l VARSI BT K AT 30k
R BIMATL S L 5L, DVFS [N R
BUN, (HZBE TARSPAT A SRR B RERE, X2
X BN F AT 55 SR P R 1 o

2) BAMRS4t4 (ODPA, Online Dynamic
Providing Algorithm)

AR S

AR PRI, BN R O7 SR
R, ELEARERRATION. tbAh, AMRSS SIS
laaS 5[] FIEE AT UASRERAL, A RAL R R
PNLECE SIS, B ARG s 2080
SRR, M H, 1aaS = LI M
WAL AN . i X e R R A o
Xz IR L P AR KA . BhE RS ftaa 2R IR
PEENASMH R, B A s EARYEER
HEFIAL, SaaS Ffit & T LA L fild™ fre sl st A< £ ik
FHTHERE S . HATAFAE S8R T, WISCHR[199]
AI[200], #RZERIS F Fa>RANESMLA HE A A i 56
R B AR T, i AN 8 PR
MIZhAE, XBDARERHIE IR G = ISR
LG TERE . BEXT R R, Li S SE4RH T —Fh A
T ZENS MRS ek ) R G R0, JHESR e 8
B

FHER T DA RIREEY, ODPA w2 1 SR A2 AT
BN, AR AT LR HLR A R R T,
(7 Nt 25 25 FE A iR 5571 1aaS = IR FRE@EAE AR s X
FohR i A, A Lyapunov fEACHESR AT
WHM, RSP SO, SCBL BRI 55 1)
FELANAS T, LAk gt i AR AL B 2 AR A 73 e T 1%
AT, HEATHE.

x4 DREPOTHERR

HRIEE P Siiki7i 1 HR AHRICER
TE—A RS #5 LA Z A RN, AT/ 3 A P Il e (5 I R
R A
HARETTHY, R R, RS ARG F TR AR —.  [174] [175] [176] [177]
R W PG RS M B ST RS, BRI AR ORI, [178] [179] [180] [181]
HAThEREM
P SR ARAS T2 I [182] [19]
AR/ Ry R 41 714 % B CPU M.
3 R P T 3 25 AL e A R DAY/ B B AE
T g AR A 7 A RN 2R R e B (X ) B e L 3 T R A
EPNCESSTIN [183] [184] [185] [186]
e P2 B, (7l 2% PRI 44 W R 0 Pl BRI IR A«
[187] [188] [189] [30]
MR ARAR A e 2 TR 248 % 9050 D) e B PRIERAR 25
S H T ) A A R TR 28 T U % i IR 55T Bk D e A A
e IR AE T IR AR RIS, DhE3Rbh s N IR .
W5 M ALV BRI 4 TR PRI RERE . BI-& IR D BRI cH gk 458,  [190] [191] [192] [193]
MR 55 25 S dk A OF X
RS % P25 IR ) B R R A #e [194]
WL 55 T It B IR BB e (R 8L S5 i, I Ao VR 28 95 R T TR
, RISl SERAHIL R B SN R R L, TR LRI T,
BERR AR [195] [196] [197]

A HRE PO AR

1 http://www.apple.com/environment/reports/docs/Apple_Facilities_Report_2013.pdf
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I |
ik TEAAL . ! ! %
R | [ 1T T [ N

BAF
P18 ODPA RAHELLIA
3) (RS

FEF I, 7St HiR R,
20 B S IR — AN H i Memetic A4k 7 v
(MOMA, Multi-Objective Memetic Algorithm), EfI
% Hir Memetic R %, MOMA HykfiH & T

Pareto % H R EE sk, il 9 Fros.
[ frxoepm |

ARG 2%, Bl
R LB RAE

l

% H AL 5%

| Pare tokit i #E4E | Seif H AR bR
| N

—
v

| wsam |

B9 T Pareto 2 HARRALRI A e SR

MOMA & — ML R S BT IAT 5
ARG, CHEHRGERABERENITE KM, 2
1T 2 R RS AT VRS IR 2R, 0 AT i
FERIHE BRI SCBAT 55 2 AT Rt SR, e 2k
TR BRI, AR TE I B SR b kb PP Al i
B, BARGEATE, IF B nT DLgE R S st
I E], AR SEVE R TR ISR B I K. AR TS5
Z Hir 5%, MOMA AL T2 T DAG
(Directed Acyclic Graph) POUMT- 4% 8] 53 2 4b LA )
AR, REA R R S R BT
T RGBS T AR R B, A — e FR A Y
T KRGV E IR

4 BN

N T ARE ZE FR N 2 v 8 T 1 o R 1R IR 4
1T, EEREAS R R ADUATL A] P8 15 2E 3R A 55 AS [+] K 40
HLIS (IR 55 ) 45 4838 , Neeraj Kumar 208042 1 7 —
A UL nE Bk A 1 28 (BCG, Bayesian Coalition
Game,) PPPIRISE T2 5] HBhHL (LA, learing
automata) P02l B gE LT RS 7. o, 1

ZEAR TN i B 4 B 2 AT 9B AT R AT B B iR
AJ7EE, K HRH B ERNUT AR EE R T, fe
A R R AL A BT R, AR R B
LB REFEFEMIAR: F o] AR B A AL
(IBEAL B S5 BENL AR BLAE R Y, K L
R RN sh s b, RS i S iRga  8i 2%
R B TS AT 7 ) FllKT, a3t 5 S A
REAAFIM R FEATEENE BRIUER T,
DU g o e FH R PP 3 R AR,
U0 T RS A R A R 5,
RN R BB IEMENIIEER G A . TS
TR0 IR G BLFH e 2 R S ML 7% A0 B2 i 7%
WAL E S 4, BRIK T RERE. HA R Z A
FEAE T A SRS AE T IS M e
W 200 7 T DU 307 () R UL B AR A2 TR SR A1
S DAG R RERE.
52 S5GT =B LITREMR S
EAFEESINE R AL BREL T, =8iE+
O 71T RE B AE I 98 32 A I AE B b0 IR 25 48 2L
S CEER O NI R IXEFEE . Bt o s
EHARG OREPML. W RFEFAEZ MMNH Gz
FTHREE. RRERREEE 280 BI=AJ51. $4b,
RIEER 4 FFHISCERITELETEIR, 5G 1EA—MH
BT EEFIA, X =HHR HLAE L E=ANT7 T
TRERERET AR B EENER, BRAREEE O
P R B 0 2 TR FH A% 2 Jo 4 I 2% 3047 38 o
BAN 5G AR E R 2 MR S5 o0 T RE
Ji, H2 5G HIARMIFLLRN FE ML 2 7850 % e =3
P55 2 IR AEI . W T Ak 5G R AH T
P B ah Bl i see e, ki DA 25T 2 ch ik B A4
Z R 55 2% UT YR 5 B AE AR O A PERE I R B
Nguyen Dinh Han %Pt g — i 5G v 24 20
#55h Ad-Hoc M4 (MANET) HL#l, =EHBhK
MANET & —A> P2P MM a5, M)k
(peers) AN MANET [ =508 IR 55 240 Rk, %
BN MANET )= 80805 il 25 4, RIZ BEAT peers
TR B B A o RS A, BN
super-peer. 24 super-peers 3 NiX4~ P2P 4% 75 [X
I, IX 38N BT super-peers #&MTE ML HEHEE B,
YA AN X3 BB Bl R AR AR R
super-peers [8] BLAH G/ AT A 28003047 6 H e 43 A0
FEMAR. XMWHEREMSHNEZ,
B MRS A RSs HRAI RS 53 K =35 A
10 7R T B RERE T BB AL MR REIGIE R -
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% 1% 3% 3 37 (Route update)
v |

fphs PR | gumapks | WEER | mpoks
(Stable) |Link 1oss| (Pre-Active) Transactions (Active)
request

i R
(Routing

1 BERR S 2
(Cloud_data

Super—peer Q 1 server)
1
N i3

AN

+ R
(Searching)

HEHEREHE (Link —72

energy consumption

Nt
(Cloud_data
server

=B AR NSS BEFE (Ener 1
consumpti(mbby c]()uﬁw

data server)

WG 7 V0% A4 R B 0 4%
Searching and routing in
normal methods

—>  MANETHLUH f#18% H % 4% (Rout ing
with our proposed mechanism

-—>

[ 10 8% v MANET AL 48 2 A0 e B 1 RE G L

I MANET AL ) 32 20 f A2 T B RE I
/b 7 B IR 25 v D14 28 R0 B pH e 3 5 | RS 1) R FE Il
B A RIE T = 5B MANET HLI PG RE
FEI RN A 2 ISP 2% K PERE, A EIE(E
BATHANA BT R R G BRI RERE . BARIX
FER T AR RN s B4 JEARSR AT DL fE
T B m AR T EN S 56 A IR = s
DT REPEFE 7. RS FIH 7 5.1 Firtf 4 M5
BRI 5.2 15 1 DNRGIEREFERT 7 h 2 S50
XFECTE DL, HSHCE LR 3.

6 fFHFiEORLRE

6.1 HFEMOEEBRAGR
5G ik Ay H B FRUE, {H 5G J& Ak KA EhiE

Heul e LA R (128 M. 256 MR £),
M SEBL L E SRR RN A Hs, mT LU R E %
FIPEREIR S . mlBLZ K PGEE T LN 5G RHIHR
PEIE R R] F i AL I Rk 2. 5G A
DX BB DXL IH R, REDX R
i, HFEEHRBCE M S EOR, teingkss,
FE— R ERKIIRTT T RSB BRI 5
PRGN LIRS RS, 5G M {EH 1R
3R T 53 (5 RGIIERE 2 0m EIE D2D £
Ao AU THEARLEH G LW 5G 25 R AHE R 52
Th—f% . N T BRARM L B SR A MLYET R, R
K 5G R THL B IME. JBEP ML =
THE A 2R BT LR N MG —C-RAN, 2584
RENS i R 25 1) R E MR FEAR, NI AE AR S 3E
b o AFNARRE I ELEE RGABeR, BT
LRI T A PE, 5G KAL) .
RAKBEE RKEHE 5M = FIR G 7K, B4
S AW oAl B B AR 5 A e i b L
BRI, AER 2 5 T AN 2 5 1
TERETR, W m 8RB RE /. 1F
RSS20, R B R N BOR IR L Ak L i
—BRM, HUMPRRONE, ERAEASE
RN KAZ L R RS R AN (9 2 AR AL A% L
Frtk. B2, RGRE. MAMK. TIFEICR R 5G
I 22 g RO ANAREL T SRS

TohE, 5G A4t H S HARVERER LI LT,
FEAR LR IR MM A m M AR S R, IR
B a vk FIReRE, (HFRRIEOR 7 — 3 8 1 o)
APk, EEan, FEARRM KR B R — TG K 1
DU, APRIE SR R REAEANIG TN, 02 S 213 (1)

2 2 g R MREE SR, B I S B AR TR Eh EORF BEFE R 75 EARTT— T, 10 2% 5 T A i
I ZIAE T ERPIRAS . AHXT T 4G 1453 2% (1) £
KA (8 i Multi User-MIMO), 5G RAIZ%7E
#=5 ZRFPUEEARESZGAISHIIEL
BeRET AR R
(&jﬁaz) BIRE LR%ES D2C i#f7 FoAtuARE Z:;;j Rtk ER Lﬁizﬁ
TN T TR OWT b TR OBIT OBF
SAHEESESRE No  Yes No Yes Yes No No No  Task  Medium High Medium
FERE RS No No No Yes  Yes  Yes No  Yes Request Medium High Medium
E&RE No No Yes Yes No No No No Task Medium High Low
BENER No No Yes Yes No No No No  Request Medium High Low
B R R No No Yes Yes Yes Yes No Yes Data High High High
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B AR (NAE R B, ML, &
FES<E) HoRE KPR BEEBORKIEE, L
TRL R R B E 20 5 225 HF 10 2 ELHEOR,
IR SR AR B 2 R 2 Ui iA B 5 1 26 1Gbit/s H AR
THAEMR, AFHUAR a2 HATAI Y . oA, D2 s Ha it
BRSO F N AR S — R A0 Bkl BRIt
Ak, BB RSN AR, T R A TE 2k Rl
W&, T e T B A B AR KRR MIMO R 2k
T BB, KM T 5 AR ) A 3E ) MU (Multi
user) Fcxt Bik 5 R - Rl oA UK R 273 i
JHEX G QAT BE T X 28 745 i B 25 78 5 58 A
T NN RN (] AR AL, ETERE . A S AT
RN, QTR TR ETREAT M R, 75
T R RE A i ) SEN M B PE RS i, LGRS
P AV IBOR . BRI A 18 AN 53 3 73
M PR B R AL IR AR« P2 SR R s T
R EIESESE, N 5G RGN K E =i
TREMT SRR T IR Ik . Dy T RGN ik
PRk, 45575 3. 4. 5 WHI T, PERAIERTS, 5G
BN o ET RESE BT TOR AR R D5 i 23 ) 3
HAH PR R T 5

IDRRES> e WSS

®  BILLLA

NIRTE 5G TELFARRINERE, wT LA ek ik
SESLHCRITTVE 1A T i TR it 5
R 20 AW TR TS ER . B4
G BORAF PERE ™ £ — € IPVEME . IRl
A LMPEH O M T-007 A (R R AR AT 7038, i
EEMT IR, Wit TR A s
THIIHREAR, FREAT-IA R A ERESR %
SETTMRATIIIT; (FIERRR, R AR =M
REHIF AWM EUE MIMO  FESE Rk
AT EREEE. Frek, IRABT UG SEBRABE
FIERA, T EIER A ETE A R A, T
S B A5 B AR R ARG ) IO 4 A — S SR LR 2%
JER AE BURPRE R K IRk, LRt e A 18
FRIRBUTIR Bk, 2P A= mE
LBIRRIBR S BT VESE, T DR BT 5T K
M MIMO  HoARERERHE fE 4. R 2% IR
TR L R B BAEE D) AT R 2% 45 i )
HIE Wik Sy b Sy MRS N IS AN R T 53
AR RS 75 R AR R A T L. AL, AT RAMSY
Hr LR ImIA% M 2% I BERF T 46, AR AT N BE %
R RIS S BOARREAT [BlA%, BETH R (1 HL e E b

b 55 S5 I I ()R 2 () B &SR AL 1T B T &, BE
{275 S E ShEC E A LEY, HFR B IE A %
ST SR 2% N S s D Bk, RIS B 2K ity
(R 55 14 RE 4556

® LRSI

MR SEPR R, WITEUEFE S 56 RAMNH
PR BN = H 2 IR S B R 2 4 7 ) DX 2 505 3
77 AR MIMO K ZFE5 e fi 56 RGiKH
LR R VIR, N ERRENX SR A R
PR 55 B, LM NXHELS D2D 84
M2M JEAETE 5G A EEHIFE 8 2= 15 e -l 477
X HNTERR A I o038 DL R2 3 3885 v DARE 3l % 4%
HERFHHORNENZEEN . D2D #5{H15
5G FHEZ I “BA T “HiHI7 o “F
DGR FRRF XL XL RS
B, RS DhRe AR MK EE 2 /N PMER T 20
LFETER. ik, ASZRE 5G HHT s AR &A1
IRANEEAT, FERAR L0250l L 1) @0 2R 47 11 g
WROR, tean: T R rshasilE . Bl A
dey, RUIFHMESEA, SERe T EBREA A
INHITCZE AR, LM IR e, 28R amE
R, SEN RN, GRS R Rk
KA T, FFERTFBOERSE . W& s
b 75 BB Je SR A

2) B

o HIKHE

5G MG NI it M BTIR. &R
H— Rt G, IR DREI =, ¥
SEPLE IERIYIECM . 5G M4 N, Bahitanl &k
52 ILEE 4G LTE. 5G. WIiFi [3F RiERmEa1,
XS 4G, KB RE A& 5G IR AIRFE, 2
PR A BRI FR SRR T DL SGE 1 2
% 2 A S0 Ao M FE PR RESE H T S 7
3R, BRIk, AT DA AR B R R R R . 4R
Fa AR A4 B 0500 S S A D TSR A 6 DA e 24 0 1)
Feo BRILZ AL, AL ESE R SCRF 5G EE MR
BERE R G VEREALAL 5G MR BN &Lk 2 #2
WY IINE R

® RINMTLFITH

BT R 2 5G RGN X B a4 1 68
B T AR S B K ) — T, LR IAE % Bl a5
v FIERE AR . E R BEFE VPN B S A SE T
M. 5G ZAEM/NXHCEAM 1GR3 H 7 A AT LK
{45 HB A i sz, B0 PAE R T f .
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FERFE BN T INBIRERE, (RN FELE RO 2 1
FoxHd 5G IEAE 0 BERERZ M AN ZAR IR 75 T4
AHEABPAT LA AN SRS o HIR
W TR AR N E S S e bR . T H, XA
REAEMIT 70 7 75 ) 1 e A2 75 00 T HA [F) SR 92 7
IV 2 — N R R TAE, 753 3 FIZ4 MR

WA, HIAUL CAREREN H R, BILLRSR
REFEAPEREM S FIOC R (fRTBAAN. TINBORN, LR
KR NHEWE R, I BIFO R 2 R
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H A RARMEVEAR -

Itk 45ES5BIMTEL TR KKK 56 FF
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SRS UAE R 56 PR AT S IE B
REFEMRAL IR T

) mHAEH O

5G 7E = Hdi i O R L P AEE BRI
I, (2 BG % AR 7Y S5 4 X 4% 30 2 ALK MIMO
REPEFIER ARG — RIVLH, . RS
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25 3 A 25 ) 10 78 A 55 S 2 0 2 BOHE TR Y R B
FEr=tEAR R sEma, Al DA AR AR = IR 45 o0
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62 RE
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HNL 127 18 B REAEA AL A i

2) {£ 5G MR I HEKIN s, Bt —
W S B RERE H ARV ARAE, Eotn: FHAEA
AL S Br BEFEAE Dy I8 b o BCK H B EL Sk 1 55
MRS R X BB AT RE M R 25 18 R Gt Rede A
PERERIT A, LRI IR S5 b 5 IR S AL A R
R T et o

3) RES & 56 Bahil s RGN BRIEIRAIE
TURHIE, #E— iR mR sl o ioh 5 = Bl O
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tetn: dsh E R B MR A REFE P . X 4L
TEER R AR, e AR MR, H
e ] DLl I i) 5E B ™ A% 1R S Dh e A A A AR AR
B AL O AR AR TR R BEAL) LT BE 18
AR R 2% ) B MR . T 4k OFDM
(Orthogonal Frequency Division Multiplexing) 5%
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Background

In recent years, resources limitation (include computation,
storage and energy) becomes increasingly distinct, and green
computing has been the main goal that various industries
pursue. In mobile cloud computing (MCC), the gigantic
business profits brought by cloud server, the rapid growth in
the number of mobile intelligent terminal, and the gradual
maturity of 5G technologies, will all attract further attention to
green MCC. Reducing energy consumption of MCC is the
basic work to reality green computing. For the past several
years, most of energy consumption researches about MCC
focused on the environment of 4G and below or the hardware
facilities in 5G, but the different between 5G and 4G is apparent
in terms of the characters, thus, the basis of the energy
conservation study for MCC is likely to change. What’s more,
to solve the limited spectrum resource and the like, 5G has
introduced many efficient technologies such as the large-scale
MIMO (Multi-Input Multi-Output) technology, multi carrier
technology, full duplex technology, hyper dense heterogeneous
cell deployment, SDWN (Software Defined Wireless Network),
and unified self-organizing network. These technologies can
promote the change of wireless network service mode and
bring new attention for the energy conservation study of MCC
in 5G. In this paper, our research works on reviewing the
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