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[Abstract] In this paper, regarding the fundamental issues of information and communications in future wireless
communications, we discuss a potential paradigm shift of future wireless communications through analyzing the impact
of information representations on the quality of communication, information processing, and even a communication
system architecture. Then, by revealing the aporia in capacity optimization with future complex wireless networks, the
necessity of building a new research paradigm for network communications is elaborated, especially with yet not merged
communications and networks due to radically unsolved issues. We need to seize the opportunities of present vigorous
R&D activities, innovate from origins, abandon the traditional development approaches featured by constantly
constructing infrastructures for marginal capacity improvement, and finally, in a reasonable manner, achieve a new
flourish of wireless communications.

[Key words] wireless communications; information representation; network capacity
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m Two kinds of narrowband Internet of things (NB—IloT) physical random
access channel (PRACH) design schemes are proposed in this paper, including multi—
tone PRACH and single-tone PRACH. Multi-tone PRACH scheme follows long term
evolution (LTE) PRACH design principle, and PRACH bandwidth, subcarrier spacing
and the selection of Zadoff—Chu (ZC) sequence are redesigned to meet the
requirements of random access in NB-IoT system. Single—tone PRACH with Tx
power concentrated in a single subcarrier can provide higher power spectral density
and is more suitable for terminal in harsh wireless channel environment. In this
paper, a single-tone PRACH design scheme which is meet the requirements of
random access in NB-loT system is given based on the analysis and simulation

verification of PRACH detection performance.
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m By comparing with the existing long term evolution (LTE) system, we
believe that the various optimization characteristics in physical layer, interface level,
access network, core network of narrowband Internet of things (NB—IoT) can well
meet the typical needs ( low-power, low-cost, depth—coverage) of loT. With the
advantages like unified standard system and easy to expand, NB—IOT will accelerate
industry chain progress and enable more business opportunities.
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m In terms of the features of uplink (UP)/downlink (DL) frame structure,
multiplexing method and scheduling unit used by narrowband loT (NB—-loT), the
design schemes for resource scheduling, which is suitable for NB-IloT is proposed in
this paper, including discontinuous DL scheduling, dynamic DL/UL scheduling timing
and DL/UL resource allocation across multiple scheduling units. Based on the above
schemes, the blocking of the transmission of DL/UL grant and DL traffic to other
users caused by the continuous occupation of DL resource for enhanced or extreme
coverage and the waste of DL control resource can all be avoided, and relative

flexible resource allocation can be ensured.
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instantaneous revenue over state spaces, so that in each handoff decision, only the
current network status information should be collected by nodes to calculate the
target network which can achieve global optimum optimization. The numerical results
show that the global revenue obtained by our proposed method is greater than the
sum of the maximum instantaneous revenue using the traditional method. Therefore,
the proposed method guarantees the quality of service (QoS) of the loT and improves

the network utilization.
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Security Issues of NB-loT

PEDES:TN929.5 XEIFEE:A XERS :1009-6868 (2017) 01-0047-004

EED nvis=mmBEmNe-DBAE. CRHENMRENS £ BROBEZ
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NB-loT; 225 A ; 2210

m In this paper, security requirements and techniques in sensing layer,
transport layer and transaction layer of narrowband Internet of things (NB-IoT) are
analyzed. Security is considered as the precondition for NB—loT commercial use. A
security architecture based on NB-IoT is proposed, the functions and key
techniques of each module are also illustrated. We suggest that by coordinating and
integrating related resources, promoting exchanges and cooperation, China will have

the initiative in NB—loT development.

NB-IoT; security technology; architecture
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Fog Computing Development Driven by Cloud Computing

PEHES:TN929.5 XEIFEE:A XERS :1009-6868 (2017) 01-0051-002

IAEITEAL ST E(MEC) BRI E MR, B R ERE B (1oT)E
BY R MR AU PR B SREVIR T , B B 8 /MEC IS 4B R & BB BN A A s
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m Fog computing/multi—access edge computing(MEC) driven by the real—
time feedback application requirements of Internet of things(loT) is the extension of
cloud computing. Fog computing/ MEC centralizes data acquisition, data processing
and application analysis on the edge of the network equipments, and extends cloud
computing, networking, and storage capacity to the edge. The two layers architecture
of loT which contains central intelligence and edge intelligence is proposed in this
paper. By this way, cloud computing and fog computing/MEC can be carried out in
collaboration, and the processing efficiency will be improved.

|oT; cloud computing; fog computing; loT platform; loT gateway
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M-ICT 2.0: Exploring the Way of Digitalized Transformation

‘ PEDES:TN29.5 XEAFGEH:A XERS :1009-6868 (2017) 01-0053-005

# & £/SU Yongqin

(R BEBRRBERAA, T FR R
518057 )
(ZTE Corporation, Shenzhen 518057, China)

LSBT M-ICT 5285, 5 T MR 3 D RXBISE, DM T

SBEICITWEIRINBRII . M IR R AT I IS 1 e B 2 s 5t
FTHRIY, BRET ICTHUBEXINARNUF . ANEWESHHT L
B, WVABESEBP AR R, XEMEAR . SHREE . MERRERK . Tk
BEMABR, HWINEBERTRAR . T A ETEHRN— RIES,

ICT; IS EEEY ; M-ICT 2.0 6488

m In this paper, according to the M—ICT strategy of ZTE, three key features
of digitalized wave are pointed out, the challenges, opportunities of information and
communication technology(ICT) industry are analyzed. The methods of digitalized

1 HFHEERR K

23 WY KR AE AN B Ik )

HEJCRI B A SCH RS2 T 80T
A ZEVRIHR RS2 T 200 AxAE LR
AP AR T 100 4R 4%, il B A &
JB T 20 A4 BT &k AT G 7
BOR By AR b . fE B fE R
(ICT) 13 75 75 38 & ' v, “ B kiR
o S A ) S 4 1 K7 |
HORBCT AR R A o AT ok
LB AT D RO S5 ARG

11 Hr BRI ERTEENT

B Ak e TR LA A7 i $
A b TGRS A A] BT ok
PN TINGC I S W R SR B
5 A R AR L P kAR 4L
FAL B T X F LU AE 4547l T A
S BHAR

5 A T, S [ Rl O 7R %
WA AT RIETET R . g
ICT B 3k, i B AL Ge 4ol , #7510 I 5
WEA W 2 A A2 & B9 b o B
X 1T BE DL — B 58 4 N [R] 9 k55
K EAH B, WAl T H A

Wi EYE . 2016-11-18
48 B AR BY B : 2016-12-30

transformation are discussed, and five major innovation directions of ICT are
proposed. Enterprises should focus on user experience improving, including pre—
experience, self—help and autonomy, personalization, visualization in the way of
digitalized transformation. Moreover, changes of organizations, cultures and

mechanisms are also essential assets.

ICT; digitalized transformation; M—ICT 2.0 strategy

1 72V, B G B e T Y B e A R
Jab o X RRAE DL AR & T A AT,
T BLCA T #4098 8 & . IBM
XA ER 70 Z2 A [H 521 ATl
5200 o7 £ b & 4 EAT T SR U VR AT,
K2 BN A7 il A K 1N R R
3~5 A5 HOl 45 1 ) i

P B 2 5 5 AR i R R
B o 7 b ] G A AR 2 B
FTIF T R A 0], 5 3% Ul 7l dl A
I e E LD -
R S AR A 2 T ETT I
5 BUA W VR, AR R A o8 4
AN TR 55 4 B A . BT ik A
I AN (R BE G B B TY R IR
MHATH L, A R HE H
i FL O AT A QT R B R
AR G PRI ST

P AR BT R ) —

AN SRR AT, P A LR AR e Al 4
59 0 o AR G4k S 1B T TE R BR
LR A RO AEZER | Il vfE A e
X T4 B BEBR B A (H R ik st
AR B & 2 Z AR, P # KR
REAEE MM Z , SEAAZ A
B 25 P A (ELHEAT DG BB . A,
BT HE B AT RE T OB L T R M A
P8 PR SR SR BO TR R R
A (R AR T, 3 stk AR A Oy U
A R BRSSO, DA T S 2 5 | 4R
R, KRBT AL

B B BT | R kA
A Al U AR G Al i B A
SRTE I BT AL e B 1o

1.2 ICT 1Tk i & == L B B Bk dg Fn
ik
RO AR Y, J2 & ATl X ICT 42

201728 5234518 Feb. 2017 Vol.23 No.1 / 53 MusPSERESY N 4



ZTE TECHNOLOGY JOURNAL

R AR, v-oT 20 i — REMF D2

KB E o 1CT 17k 2 e £ 17
b B A R A RE L X O ICT 47
v ok T B KA & R AL i 5 (H [ B
ICT A7)k H B 5 AL /Y,
QURTG R =iy NS ik A

Dz B, e BERM . =
AR B N TR RE(AD L Tl
4.0 U7 W) HEE LIS (VR) /3 i
LS (AR) S ICT Fr# AR H , b iz
BRITHATE R K S0, 2
B BT IR T SRR AL,
b BB TS RGE L IRA
BB AT A Be A AL AL i AN
HEFAEGEE N FNRS o 5
— 7T, BT AR CX B R R
TEXpEG Mg, 88 % L5k
55 AN Wi =2 2 56 1 R 45 (OTT)
MR, R TH B AR B S A
AN B T E Al 55 4 S B
BEREARLAESMAES RSN
Wz L B E RN AR LR (CP)
HIHR 55 $EAIL BT (SP) & 1B 0K Ak 0 (B 7E
TR 3 T 2 B A O
X B AR RS .
25w OVUM 38 Hi | 32 8 1 A O g o ¢
R E ARG A A LR
s BOEE BT A AEAREEY

ICT 5 4 Aol , an AR K {5 B 4
A CIT) W 4 i 35 A ok L 1T i) 45 £l
S G IS AL 5Pk . Boe X
I 2% (SDN )/ 2% 1 B K2 $8L 1k (NFV )
MR AR TT T K A] LB A0 5 R 5]
5 1 & il 3 4 . BRI B Sk 5] 4
HEZ) 25 MR 55, X5 A% G2 1T 3 A Al
WIE R T B R b o 0] B 35
BT A IR T A R T A AR LS
R R TE A 2 1CT 1% 58 A b 1 1 A9 3%
IR

2 HFrUHRAENENILR
{2 1CT A7l 9 856 4, o 0%
3 3Rt 7E 4R TCT 06T 15 B 4517l
BT AL G B G (. %
3 TA o BT b R —
(INACIEPNCEL R N S A T
T L 25 SO 9 S [ A

1785 o WA A R B PR
BT AL B S A ATl A ke WP 2 AR A
1R ICT 47 oMb 7 ke WIE 28 & w334 1< Bl
23 o TWOWAR S ARl A7 BE , BT Al
Ay B A e Bk B O A R
R TEECF IR

2438 L 7E 2014 4F A T M-1CT
A, $ T P LR Y M-ICT A3
& X H MALE T Man to Man , Man
to Machine , Machine to Machine , Mobile
SR o WEE 25 , 1CT 77l v B B
A B 55 B 3 B, 7l
KEHBA 5. JEE 2020 4F, 1CT )™
M AEBTHT B B T 7 R AR G a5 ]
— 250 57 A BT A R B A5 -
W H IR TCAEATE , NS NS A
5 W5k — VIR A A
BeHEe I E R BRI AT, A S A
BN W) Z 6] R L B S R RE T
A R B T G A B A L
J VR/AR AR vz i T 45
WGBS R RS, R E L
FRAG BT I B, 5 AR ARy A R
FUAR; =13 H g3 8 B, ol 55 3% i
=, R gt — YT, 2 S
o= 22 T WU W L R R R A
A T A A e, B | B
U CRE T VB SR E RTOT L L TR
AN KBRS X e ok i B k2 A
PR TR E R, WG
P2, 2% IR CT 2016 4F 8 T 3 42
H T M-ICT 2.0 W, an &l 1 fro, B
S T BT A IR IR R
Mo, 6 $5 B Bl (Virtwality) . JF i

(Openness ) . £ A& (Intelligence ) . = 1k
( Cloudification ) F1 J7 4 F. 1k (ToE ) , Ht
TR A A VOICE™™

TATIN R, Kok 5 F 2 BT
T i1 5% B Jee B B, i VOICE M2 %
LR N R T TS

TERCF AR B R op, ATl 1Y
Aol B A Z N ) TR
Bl G R E MR E,
s R, ARl 1 5T ATl 1 SR
PSR L T 3 52 0k F 0 L 4 Sl R
M 8 IR 2N A2

M PRI F |, J7 9 55 52 B
SR Z R E B 5L R A
ZE A5 L A A b JER SR 2 B ) 3
5 Wit R 2 A, N2 IE 1 A
T T E AR R TG B R LA
A 0 A O Y R s SRS G Lk
N2 SUR] LA By R 8L AR o sig x4
B B A A R RIS o T X H 4R )T
v H. 52 A% 0 1y 3L 5 1 4001 AL o i
TR E RS 2 U 2, B RE AL B
W R R AARF T B, T
PR AR RE 225 G 7 AR KB
TEHL s 2% > H 4% it Jre 1) BR 45 A0 Bl
JT) HRE AR AT T $ s X 4 f A
Wz T W R, T R,
/N R 5 NI PN E
RO ST A T A 5

MHARMEEHR , T HEE S
254G AR e, B TR N s L
AR AE AL AR T Pk
RIEW =R D R4 T 24, 8
A 1 5% R K L S R 2 L 7S 2

1»
“VOICE" R K%

.
.
.
,
.

AAAAA @ Virtuality
KA VR/AR IR -
______ @ Openness
AR FREZ ETE -
___________ @ Intelligence
REB AT BEE TSR
@ Cloudification
""""" ZEUTE BENR . SNARE -
Internet of Everything
"""""" VAL E=1: L2 S INVSE /)7 IR

NG54\ 20720 $23BH1M Feb. 2017 Vol23 Nol



ZTE TECHNOLOGY JOURNAL

u-cT 20 e —Eur iz JRRR g fExLM?\DE??

o , b 554 i = Ak
BE 5 =, VOICE Ti K # 3ok 1A

I3[R F0AH HL A SR Tl S 2 TR
2128 HE B TR BB AR B 5K B 5]
DL FH il sk Ry, R AR ok 3
fith, 7 ol A4S 2 R 3R B Y A — A
Rk E =, anl&l 2 B 7R o 7€ VOICE 42
g Bl R E T Y EIK(E) .
BEE (D MBIV B TR” AL,
MEETE 2L (O MEAR LR Z |, i2
A7 T JF i (0) He =2 i 7 ol A =
18 B A T ) i B L ICT 470l
T L £2 VOICE #a #8781t 1K 7 1)
L ICT b S A | S AL H, iR A
AR AL

R 2% 3 R R 2020 4 ) M-ICT
2.0 i s, CL B HG T VOICE 1) #K U7
AR Sy 98 A% I T TR R & R
Femg .

£V (virtuality ) 7710 |, K
A5 VR/AR P R AL o BLIB SR A
AP WA E I ARTR. TR
A 56 19 A AN A6 T2, DA 4 19 307 1)
HLR A 9 1 5 ST %, b i
P ) 2K 4K | 8K I LA T+ 2%, X
SN D NI P Y Y N s
B A8 B AR ERTE o DA Fae 4R 3 fl B, DI
B F B EGE A0 VR/AR B
Bl IWARES RIE FIE , NIRRT WY
PR AR S0 A TS IR 09 R L
T, M P R T W s 1) A Y B
[ N L S =N P NER N a7

Ml

i NN RE J7 , 52 BT IR 3 A
S A BRI Rl A

T£ O (openness ) J7 [n] I, H 2% 38
7 %€ 3 F 7 2 28 B R Tl A8 2K BB
e o AR SN S 54 B BN BN < N
52 28 T A = R S Y Bk R A AL
2o JTREMFEKA, &S 55N
AR AR 22 T A AT LA S B ]
P, S8 s T Rk A S
AL L S5 LAl BT,
[ 34 588, 77l v 2% S 5 35T R AR R
EYTE A R AR ALk vl 2 i (8 B
Lk, el K, L 3 E i M
{ER A i (R B A U R i
PR B S IR A LA RO S AL T
K B B 1 OME IR K

1E I(intelligence)ji A b, A2
TR R BE R 4 4 A4S 2T R Al R
(AN A Sl RN S = | RN ST
BB A R B SR A5 Pl BE 0 Bl 2 i
S [F) R 2 Y R0 B R RE kAt
BB IE7E PR &, iR aRZ 7EAL . 1T
AR A M 2 A O, A ST
2T BL A VSRR REIE T2
F R B KBS N o R BE
Al B 3 o L AN SRR )
SRR B I AE UL TR & S8 A
FERA N B IRE R G N RV AR
Bl NS 52 A& Fioll 55 DS L NI fE
IETEXGE , Hldeil i IR 22 > 320 A
wAE B AR RE S o RN ERERH , &
1Y M 45 A B B Gl R B s T

loE Intelligence

Cloudification

Virtuality

loE . 5% B Ex

Openness

S ot

AE2 REBHLERX

RJETATHE VEFEG I L AR TE B
NGB MR 384 .

1E C (cloudification) J7 ) I, =it
BN Al IT 2 52 LA Je 38 6 7 ) 4% #6K
ik BLOR A PR A AL 2 o Ak 1T 47
AR BRI AR G A5 502 A 18 B 5 e
oo Aol IT AL, D A A 4
PIT REB LML AA = JRE
mR5 o fEiz B R MK T, =5
8 A HE 2y L AE P 2% ] BR A E L R
S | RE 7 TR B AR SR A

7E E (ToE) J7 1] |, ToE 47 ¢ i 4%
HO B g, IR 1R 1CT B S B
S A R R AR 7 AR, O ICT A7k B
T E ORI A ] H 6 200 A
PR, 50 ) 1 ) B R A 3 8 K
B2 B 7 A BB ., o BN R AT
AR, 9 H S 2 A G . g
TEHAE AR i o g ol A R T, i ik
Fra A AR G IR A 5
NS NN 7/ D P I I BTN
FAE TR AR R T AT b A2 A 1Bk
W Y £ 1 T SR, DATT S 42 4 K 9 K
JEHLE .

3 HFUHEBMHBIM A

Bor b R R A TR
TR UM AR 1, A BB & A 25
T AT A ol 2% a0 A B A G A

OVUM $2 H %5 = 5% 7 1) 1 BLARE
2 e ELE A BB s
P S A TR ), P A R
AL — 25 15k, f0 10 7l o i
W5 Z2 T, i FLAR 1S 1 3l Ak K& nT 4
Brie X AT DUE B e i 7Y
B EEESNEALEENEARTA
AL A BT LA T BT Ak 5 T Y
SR SORRN i L AN - N N & 1
AL S

%4 A IDC P A T 2 000 £ 4
5 [ Ak 7 R PUAT R (CEO) , A 67%
B CEO I\ K, B 2017 4R i I, 2 0+
b % T i kg L R W B R
AT A FCFE R Al T AR R
AL 55 B, 325 51 T 9 3% A
BRE ST, IR & P IR . Al B

201728 5234518 Feb. 2017 Vol.23 No.1 / 55 MusRSELHESY N 4



ZTE TECHNOLOGY JOURNAL

R AR, v-oT 20 i — REMF D2

FALFE T ROREIEM A R, 1
HALEE T AR B4 < T R BT I BT I
55 3 M EHE PR BCRR SR I I JT R
B T ) R A A RS, BT
AT AT | AT R A 1T R S
S, K f 4k DL K E i DEVOPS
ol $5 5 I K B R AR P ST BRI U
AR X AL %5

AN T 5 1 2 %A ol 32 AT
FAL R A RF WA AE L. %L
B B o BR BT of, & ATl 22 ) R
p N NCESRAIUE S NN N & Sl E
RAUELE ST X R NP S
FEAATE N %2 Z R . BT
TR R TR EE R, Al T A2y B i A= 50
LS TR = o AL N~ B2 o
FAb A Mk 22 B B Al i 4% 52
A M A 5 K G35 A 1l B R 45 T
Al % G2 4 ol 1 B A B RUAR 38
Y1, 2 1CT 47k (fF Sk i BB & ) 22 5 s
KTEFIE I & PR

31 UBRHBEREBEAMFLER

7[5

ARTRAT M Z 1) 22 57 FEAR K, 76 8%
AR T 5 AR R A ST g
AN 3 o Gl B4 b S it 4
R 2 R Sk A S A5 W 2

e, B AR TR T BUF
fem ECE b, A S TR A sh ik
i Ak, BIHYL, BEMBELSEE
ORI FE AP 1) — A, RO
b 56 B0 Jr ) R R R B
PO SR RS o R Al X A
A (B2B) B, B 78T i Aol & P
B R Z A0, i e i e R P Y
LN N = T R N A &
R, R Sk A B T, A 4
M Wb 25 K bt I %58 A 56 1 T 9% O 1) Al
2R A R R AR S

2 &R P RS TG hn,
2000 4F FF 46 , #% 3l H UE A A T SR AR
K, FLAT 5 R NI A AT 3 i 3 B
Wil b V) 30 1) A 56 TS, 243X AR 50
SRAG FN LA 2 JF BB IRE R T
FEARTT R, AT IR 56 SR A A

ANk I R TP SN K )
T 8l H K M 25 28 OTT b 55 1 35
W PRI THIR R, L M R
HIF SR8

TE R AR R R R B P i
B i AL TR TR e T A%
1rlb 22 18] 22 S RO, HURE A il fiE &
PR, SR R B R 40— e
il iy LR R T R H . &1
T g T AN R AT ol e 6 A T
R DU R SRR - BB A L A
A B A A e E A TR
Je I A R A W 3K R /I 55 2
B, BE X R0CR /45 AT A BSE 9 W
e A ELABIEA A E.
6 i 3l 08 56 T 5 1 D0 BE B T 55 4L
AR R AT LA S E WA
AR B A B 55 5 al AR 4
FURE XS W 3K R 7 A AR 55, AT
LN AN SN N A T
LB AR

Al B A e R 1 S R 5%
A7l 5 7E 8477 b /IR 55 7 T B AR 3 T
i oK, A WO REBT T 3 57 i K
e g5 o (HJE, 7858 4 H 45 320 0 ik
WEET TR S OB b R 55
R 5 i PRk BB AR 17, BT DL Aol ik
WO SR T b 3 T R S TR T
BN DA R = )
IO G B 52 B by i R B 22
T e Aol St K AL S T
B DARIN 2SI R AN o
IO 3R R 55 B0, 58 8 A I 1) S 4
A YL, WL e 28 P B4 1A 56 T 2 437 5y

V&1 BRERARFX

F1, BT fia J8 S8

3.2 N HFHERIZ TG

Al £ M 1 5507 Ak e T AS T
fig — Bk A, £l fhE B R K
M. Mg P WA g, If
A% B P AR I A R BT R e T Y
T Ja , Aol Fer Ak % Bk af DL AR UE
BRI MR 22, 7T DLRR &2
HoFS AL HEE

SCHK [4)HE 5 4 T Al B Ak
BRI LA B B, v Ak 2 2% il
TTECTF AL B TR . 565 1 B B,
PSSR AT o kS ATIT
BT A ECT A4 5 Al K oms BT
KRERPIRE . 5 20 B, JR il
JTLBTF IR EE . e R
il 3T LB AR B 1 (LR P R
Ml 55 B, AH AT A )Ry BR T 350 H 2
Mo SERAT TN, A & EE
P HI3ME LT REN, BT
AU, AE Al )2 T PR 28 8 T Ak G R
WE I R HGE — Tk %5 51T H
i, AF 2 56 T B0 b i 1o M g
EA B, s EHE, BTk
Hoo MR R A L 5 T IT 45 AR
B, Frafe it & i B et fb i =
oSSR . 5 S B B, (AR T,
B AL S A . Ak A T A e T
BT e AR 554 K 8 2 T 5
Wl T3 3 o b 55 B 4 2 S WA TS R
GRERAR . kT LA A S
100, 4% Oy BoRR DY o B A % 1Y

Al A HE AT T AR S B BT LA

NS/ KRB R ] AT IR A 7= G CIHT
MR TR BISEEIR HTRER
LB K ES kit H=2&5/MEN
D= LR R
ST IAG VR/AR (5 & &) 3D $TE
EEpS=ES On Demand 5z 5. FBF° DIY 2 55
[ZETEARN
THARE S REIE AL BB/ RMEHE  BEBR
gk LRTERS, EBEEL
Eih Tk FFR/IRSHENBXRFR D MR 22 TR HENES

Al: ANTEg AR Zs®IISE DIY:E8)8) VR EMINE

NG 56 \ 20728 $23BH1M Feb. 2017 V0l23 Nol



ZTE TECHNOLOGY JOURNAL

u-cT 20 e —Eur iz JRRR g ﬁl[k%}”u??

27 ) T % 401 5 08 B T AT&T 1Y %%
. 2013 9 A, AT&T Ja 8l T
Supplier Domain Program 2.0, i# i
SDN/NFV £ AR o) 2% 5L fifh 1% it A LA
B4 Sy v o] AR Sy v B A S
W T = BRI TF M 46 . 2014 4F
9 H i % A Network On Demand M 55 ,
0k & PO LR N 45 (VPN) & 2
Al DL #e T % % B IBM = IR 55 A
SoftLayer . Domain2.0 A~ {3 J2& 5 4l I fith
o 2 B ALy AR | TR — AR R 5 1Y
17 3l e B 502 B 2020 4FE ) IE 58
T 45 B T Ji B R S T 2% 1Y) 75% B
P31 4, AT&T K5 o — %8 5K
AR/

AL AE W 45 3% 2 IR 55 7 1 42
F P B SR B8, AT&T 36 K g JF J A5
KEFFAEERGE @, FidX A
B Re 1 B A RSB BRI 5L A
AT&T B4 M e 7 LA & )7 #: 1
CAPD) TR AZ O RS . d it
PG B L I A5 g
WY T, R TF R B AR T 38 M 2%
W AF FAT R e T, o P SRR
Bk 55 R, A APT R IR B0
2008 4F 19 0 E J7 U 2 ECH A2k
A R

33 FEEHA . XU WHESFE

BiE

4 ol BT Al B B AS AL AT
55 R MNIT R G0 E T 92, i ZE )
A IF R 20 21 e Ak HLT A 2 7 T Y
B AR F el N AT I T R Y B 5 Al
A BRI Pk A B e R
RUBR . BCE AL B )58 e ik &

HEILA, KA AR RT RS T
A Al B SCAR I A DU R S A R AR
AN E L e NS TR Y&
RS

DL — KR, W7
TR AT B fb e A0, B R 4 56 Ly
o 2014 4F 2 1 M=ICT S8 W%, ] i 42
TR Ak, B (CGO) 1Y
PR, R BCRAR AR WA . R R
AT 02, 5470 N & 8517k
MR SRR — R, 2% P s
I, K I3 I SR AT, #E 20 T 1 i 4
TR ANF W EESATE,
2016 4E , B M=ICT 2.0 & W& (1 32 H1
G TR E T B R AT+ =
B RS 9K Bh 7 B FR G Hb A 0
Jon i g M A B B AR . AR PR %
PR HE— 25 R T &L Tk
T AR AT R, T RS A
BT R K B DL K5 K e
Y H Sl T R IR %
O R T & AL XA IE 4T 38 A
HE S B S AR (cop) B X . i i B
A, BT SRR L Ak Al 24U
HLH] 55— RG24, v 240 AR 2 HE
HE N S it B0 A

4 LERIG

J& 52020 4F , A RK & — AN TR
Bl N b S 2 R A7/ I N
AR RE R A oA R 7R
% %5k = Ak . 7 M=ICT AR, ICT 47
MV G VOICE LR 3, AR 1
SRR H L, T E R
AU e 2 A K A B K A E TCT 4
Sl 5 e =Mk BB, TR = 9K B

CWE R LSS A E T R
| 4G R

Aol 1 BT A T A R SRR
EE QN o R ER IR TR =S w2 3 Nl i)
N AT N s s N Sl S
ARG RSB T Rl 55 W AR AT
RGN TG, i [ B o B AR 2T
AR L A 2 T AR

T ) Ak, v 26 aE AR T M-
ICT 2.0 % #& , “VOICE of future , & Wy
KRG, MRS REAEKAEIE
[ R R B b B 2 08, W B2 52 1k
I T 9 ML 38 R0k ik !

SEH

[11 OVUM. Digital Economy 2025: Telecoms
Core Scenario[R/OL]. (2016-03-10) [2016-
11-20]. https://www.ovum.com/research/
digital-economy-2025-telecoms—core—
scenario/

(21 M-ICT 2.0 5¥B8 BRZB(R]. R CPA @A
BERAT, 2016

[3] OVUM. Digital Economy 2025: Core Scenario
[R/OLI. (20156-10-02) [2016-11-20]. https://
www.ovum.com/research/digital-economy—
2025-core—scenario/

4] + = ASHSHRR:DE ITHizERSEN
[R]. At R:IDCPE, 2016

[5] AT&T Domain 2.0 Vision White Paper[R].
USA: AT&T, 2013

16] IR AR B HAREE 2016[R]. EF: R, 2016

A\ E& BT / M

BRI, PPrOENRDSIR
N DERBEARIZB AL S ;
FEMSBERIEDHT HLIFD
BIBEMK TIE; BEKHl
1Y RGEMBYP HAAN
XU M=ICT 5% BEH R . M-
ICT (I BRPE,

201728 5234518 Feb. 2017 Vol.23 No.1 / 57 MssREERESY N 4



ZTE TECHNOLOGY JOURNAL

N BRI B YEZ @ —METFRLKIEMSHEAGEEH

DOI:10.3969/j.issn.1009-6868.2017.01.014

2%t L < hittp://www.cnki.net/kems/detail/34.1228.TN.20170105.0903.002.html

— 3
) 3

ZEHRICHZHERE

A Multi-Tenant Access Control Method Based on Security Mark
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m In this paper, a security mark method and a multi—-tenant secure access
control model are proposed to meet the demand from tenants in multi—-domain
secure access control. The results show that the multi-tenant access control method
based on security mark has advantages of both role—based policies access control
(RBAC) and mandatory access control, and helps tenants access control system
reach higher security level on the basis of easy management.

cloud computing; data center; multi—tenant; access control; security
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