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Digital research and implementation of cloud-network
planning of telecom operators

XIONG Xiaoming, ZHAO Jing
Research Institute of China Telecom Co., Ltd., Beijing 102209, China

Abstract: Based on the perspective of digital transformation of telecom operators, a data-driven cloud-network de-
velopment planning system was proposed systematically, six key digital capabilities were built, and a cloud-network
planning digital platform was designed and implemented, which could be used for scenarios such as fine planning of
target networks, accurate prediction of edge computing, etc., and the application prospects of digital twins in the field
of future cloud-network planning were discussed. The proposed system has guiding and reference significance for
operators to promote cloud-network integration strategies and promote high-quality development.

Key words: cloud-network planning, digital platform, digital twin, cloud-network integration

jilll3

0 3l

A B A TR R B BoR Ak
oy NTHEBE. XHREESE, Bk 3R 2R AL
A, HESNERBIREE AL WSS RARAE T
AEHAEF, WmiEmelEFEcemidiE. 8

gt HER: 2022-08-05; &[] HER: 2022-11-10

B e DR B R AR A LR, ARk it
FEAWTINER, HESIE 7 2 5F O [ 54 5 1S K
AR EE . INEREC AR, SEILE R RS
SR AN B B A B A, 2 FE SO I AR
KRIERHFE, RN IRUBCER B .

EBEREBAR TN EES 5%, B



N TS5

- 164 -

P BT IR REE, L SRR R R
. BE MG RN, SRR AT
B A BRSO IZ S R I Y — KR . 2= ™
PR e U HE R B T T, W B 5 AR AL
FEANTFAACHRE, AR B-is R LA
FHESS, WEBTTaress, stz
PR, PRV B, S 2 R il
B i U R R I AR R,

HTZE N = MR RE B, ZRE
T LR RSB, B2 M 4 LIt
s =, Er Xz 4R R 1 R
GEWT SRR D B IRE I = PO K
R, REHERCHE, ALER = PRI BN 5
RN, B Y] EORIE R 5L\ 5 R 2
TACT G, BT B R BORHEBE S UK
FFRSHERR , B AT SEBR AL T S8 S ) 1R 5K 5
ST T R B AR K

1 ZRAXIBF IR

1.1 BRI TR AR
FEEZRKBUR AT WA SR B BE S 15K Bh

T, BEMaMKREIL T RS —J7im, &

REAL SR & VRS A5 B R Bt 22 BOA TR, 4k

B T WA (a2 R A R B B e
K H—H, EEAEEEAMPUERE, s
ZORI WIS R e 76 I AT LA, A& Guii i ik R0
A — R RIE . AT T — PR SR B
MR SEIRIE R, 1 R, SRR

(1D = MFEIEL AR

23 G UR Ml 2R B LI A /B
ity (IDC/DC) FERHE N TP AL S KA 9
WML = alE, PR a2 %04k
=M, ST ARG EE, B N
KR

(2) A2 Y5 Ik 3N

P A 2 4 B DX B0 R 2 RS YRR B AT
Weitid s Mg R BRI R PR AT 4 L A
Bl = R A TT S AL e i R
TEAETTD S

(3) TR B2 KPPl

=R R T %, A TR R R I
FRUE, I AR A B T e Ja 1500k B2 R B R
JEVEY, SRR AN R — AR s
PN AR .

(4) B FE AL =

%5 L b ] i [ A 3 AT S 2 b R )

) VT N e TR R
P EMRERE AR ;
5 5T : H -
e ([N A Av2] ™ e | | i
W G w2 2> &S Eu> | 7% | B
i L SRRSO W (R ) g TR
Ty Rp— — 1T | — I g
LS SEZT L35 % 55 % g v
; | ¥ ¥ : TR
AL - . : 3
PATER $ | HEHEN } =| [P0 I 1P | gg 5 BN
H [ 2 4 Y :
HEPERE D rewm || et || s ' g
B PPAG J T J i O e L eV
sswn | | o IDC/DCHLE || jify
~— H
........................... R — —

P ] J

[|ﬂ%§ﬁﬂ||%ﬁ§ﬁ%|| wesmm || semeon | it

1 B SRE ) 2 0 A SR 1 &



* 165 ¢

BIERIFE 2022 F5 11 5

AR AR AL, DR E . A, I
Was MR, ML E@RFRILEME, Sz MM
RIT Rk, IRTPERARR IR
1.2 =M FILENIRIT

P H i IR B (1) = PR R &R, AL
6 N RBEJT T R AL RE 1Rt

(1) W= WK RERe JIFR PR AT AL 14 5

DL ERI g & b, il DLEE T B 2.
Hi T A E AR FR AR AP A AR, TR L 55 T3
=MEe . mMPERE. REWESEZ I, Mo
WU RE T M) 7 &6l TH # k%, Bkl
frEftaal.

(2) 4T3 2 W B AN E s 1 T A4k e

E S B RS (geographic information
system, GIS) HuPEISEHEIAR, WEF/IEHLE . .
=il EE IR M IRINE “ -7 M,
SCHF 2= P — AL BRI A Jy ANV it A5 B o [R]
i PN AR N S RPN €/ VAT NEETR A EN
AL HR o

(3D SN G ) AR A B A N

RS A HuiT = Bsh 4k EAniE
TR, FE = PRI ORI, SRR E e A
W RIT BN RS
FBL AR A FEMAE.

(4) ik 2 U8 2 YEE 4 R AR AP [F) 3

IR & 540155 3 258 (business
support system, BSS) /& HI 71 R4 (management
support system, MSS) /iZE S #¥ R4 (operation
support system, OSS) X[z, FRHUNM ZEIH. TFE
AV VS A P Ells Sl 4 R A AN B s el
SEHLTT 37 AN AL B 5 [ RO HE R B T

(50 GINSERARL S T R KRS vhE 55 R0 ek

FEALEAR IR B R T B AN B R, SORF
AN AT P 45 000 . R AR UL FeE AL
S TIpe AV /Y e i N Y S iR T PR RIS
HETT %, Wi RANFEXIR . AR B = R R

R 5E HLBER
(6) F1i 2 PRI RISl B — 4 5 PRI 4%
PL5G. A FE AN =15 IDC & fif=
RERTNNYIN, = R - - - S
SRR E AR, SRACURIAT IR VL,
R AR T 0] R E A, PR R S RIERS
HEPEFIRL

2 =MAREFHEHR

21 ZRMKIFF LT ELRM

W KA. NLRRE. BFFEsH
THARBAEE, WEZMWE e TB, X
Iz EMER . B M AR R BN,
T B A0 UK B K 2 R B A e B . 2545 4
TR B S PR, AR — MG iz E
1z PR A B 58K, &l 2 s, M3
REZAA 73 BREL T 3 NSRS

(1) Fil 5 R I o

2R B = MR R . A AT
Hn vt AR . B R, KB YL
BRI RAMRAL, B R o - -4
kg TS BEAE, SKBLE B
febril R BRI R TREE S KB A7 fif,
LUKz WY 55 R & S 8l B e s Bl ik 5, sk
BUsEmf . B2, KB AL SE 5.

(2) MRIFEZ

PR S MR RE AL O RE . FE
fifiRE J1SEBL GIS AL, BRERM . HEEH.
PRAE BERIESS ;o LRE I BAEMRIE LR s
L FEbRR R SRR RS AR TS M
R A E S M5 R B B, DA TAE
angi MR IR

(3) MRIRSSZ

B EE G — 117 Wl g W e T )
AR ASFEIBER I e, ROtz MRS
AL LAl ALEL AN ANTAE 65 FRS .



166 +
o | AP || A || AATHEA |
Mg I MRRATT GRHAS) ] l PR |
B | s R ML Ml 5 553 TR
h | wrem R T R WAL 7 SRy
L
iz
fen  |osmm| |mEsn| | o | | meeer| | SEE || mserm | | somem | | ke
e gt | | mmatw | [ omess | | Ao
E T | [k |[Zmaen | [ B | [ Fmen .
E gﬁg i i iR KE i KE LA PR || 77 AR | | 200 B AEAR | | TRRRAR
bR P wsmaz | [ =rates BN [ Alivs || Begnder || SUERET | | TR
: G I | B | R |t | - N7l | ol | T |
R —— R —— S —-
REEAT B Kl BRI Bl v
4 [ ma semmis | | 2e2ihiE: Zomm Rz
ﬁiﬁ? A o=y s8e
ki z @ @ on® e fousR e BesB wmQoan® g Eeanl

M2 ARBTG5

22 ZMMRIEFHEEES

(1) HARMZERERK], “migt” &8

9l R 4G/5G HEuhi, UL A REETE TS
R FEAT R, EBEBHEGITBX . BAKX. %
W GERE R 2 4347, Kl T X B R 8 2 355 55
WX, RIS ARG T O SR ANFC I«
17, GRNZEE SN . TR a SN
X HAR R A S B, = RIS = 6 R H
T S MU P B E AR B TR
BIRSS, NAn A4 B TR B TR AR o

AN “—X—R7 HRIE N
Wi 3 fio. BAsMSIR], 56835
S AA A N ICHDAR, BT B I el 2 1 25
AN SN X HARPR R “—X—27 #Hl,

PAERE BN DO BEARBAL, RN A
. ET RO EE 2 RIRIE R T = i
VBl 7 REEMESII, HERE LKA
BB %, SERUERRULAC. i, it
SIEATANTH SLIT; TREOTH BE VR AL,
e TRE BT IBLR BRI B & . R R AT 2 B IR
TSN i TRE R IRASAT, S TR i
Jiti T BEREEREA RGN VAL, IF 58 BTN 55
(2) LG ERGHETTN, B 7oA AT =
LR AL ” Dy, JEIE X XA A A R
b 25 Bt A B A S 2R SRR T, TR
B M ELER A et , MG Sl 35 TR VS
PR, e G A L IR JE o Bdn gRa)
HHA Gt Sl S5 RSN 4 s PR

000700

(1) BAamg  (2) “—R—F7
78] LRI

(3) T RHH
HE LI

(4) TREBE (5) i Tiff
PR BIRA AT

K3 GalbFEAK K27 SRIEEREY



- 167 -

BIERIFE 2022 F5 11 5

pUE- 37 )
AERER AR

i 1 ¥ i 1 ¥
| xmEs X B X S e T WEBARE | | %A
TMANR | R JH PR 534l W25 RE J) b3 A I3
SN T T Vo Voo Vo
U [E7P S Tl [ e | B e A5G Rk | WENK
PR wmrw | e [ KR SEvER R HaEdn |1 PSR
i i e #
| e | { SRR Wikl aikih i b
o [ mepr | Fab P e
Lty | cas |
e | il FHax |
Aol | i |
I i —
| TR |

4 BARIRS AL Ol 55 SR S5

R G T XA AR, X
RUP R, XA T A1 . T IR R g
AGHARH O AL G ZN 5040 6 KR
PRYESE U R B 7> — RARBRSHL R 20 I
L XIHSEAE R, T A [ X R 4
TRV 5 TR IAEE VA o

BT A 2SI M TR/ X B/ A 2 A
FHLZ it R AR E AT, NE T AFIT
JEIL RN S 7 WA R IR HESR T, HOESE
U SR AN ) 2 PR HE S B BERE T

3 HFFHEAEMXTENARE

K As A R R SR K SE R B ROR, R4
T A fff Bl SRS 400 B SIS 0 G AT 4 2 o )
5, BAHGA. 2. BRI kSR, Her
AR O B TR LR . ol i %
AR, Aok T RA R AR R AR T A AR R R,
IR, Hrae A HRTE = MR & BRI A 5
Bk, BT AN TS . BT AE ME SRR AL
Kl 5 s e

S W

PRk Br ik

T

5 BT REMESHER

W= BT R AR, IS B SE R IR FFSE
WNARE, WS MeRmEiE. Bg. IR
=AM AR T, TSl MR R, Sk
I IS AT RS DAL B i BERCR A B AR B, AT SE
U A SE R ) e 20 07 LSS EAE AR A, T
AR B B B A R U B R Ak S SR, T A
NTEBESI AW M AR, BIE. H
O B, S RT RR R wcieE
Herte. B3R,

4 LERE

MR35 25 At S B ALY, RS TAT H Ak
b FIEUBUE”, WHEE W o MR A S B2
BN B T R R = R 2



N TS5

+ 168 «

BOREIHT, SOREBBGCANHE, 7T LA R 5 2k
8BS eI B, RGN A
Wy L I BT S RIS BT 52 T A IR S5 25K, R sk
BUSE = M U A R s Al . B =
KEE . N TR BEMBCT 2R RSB EOR, AR
SR T s R R B Re it $
TP G AR AT R g S, W 2 R A
V- - ERE R, Beri. BRett AR
SRIBLSEAR S RS0 B s s m A Ay e A
2

Sk

[11 FEBEERAARAR. ZMEE 2030 BoR [ 545[R]. 2020.
China Telecom Group Co., Ltd.. Cloud network convergence
2030 technical white paper[R]. 2020.

21 HEEEEET R SRS KBRSk

RIBHITEIRE (2021 4£) [R]. 2021.
Institute of Cloud Computing and Big Data, China Institute of
Information and Communication. Research report on the de-
velopment of cloud network convergence industry (2021)[R].
2021.

[3] FMPHE. LM LRI KR MIMO ) R ERER B E 5
SeED]. JEat: JEATHRHIR2E, 2021
SUN Z K. Research and implementation of large-scale MIMO
beam tracking for wireless network planning[D]. Beijing: Bei-
jing University of Posts and Telecommunications, 2021.

[4] SCHLUSE M, ROSSMANN J. From simulation to experi-
mentable digital twins: simulation-based development and op-
eration of complex technical systems[C]//Proceedings of 2016
IEEE International Symposium on Systems Engineering. Pisca-
taway: IEEE Press, 2016: 1-6.

[5] FOURGEAU E, GOMEZ E, ADLI H, et al. System engi-
neering workbench for multi-views systems methodology with
3DEXPERIENCE platform[J]. Springer International Publish-
ing, 2016: 269-270.

[6] GRIEVES M, VICKERS J. Digital twin: mitigating unpredictable,

undesirable emergent behavior in complex systems trans discipli-
nary Perspectives on complex systems[M]. Transdisciplinary Per-
spectives on Complex Systems. Cham: Springer, 2017: 85-113.

[7] FRANCISCO A, MOHAMMADI N, TAYLOR J E. Smart City
digital twin—enabled energy management: toward real-time ur-
ban building energy benchmarking[J]. Journal of Management
in Engineering, 2020, 36(2): 04019045.1-04019045.11.

[8] DALSTAM A, ENGBERG M, NAFORS D, et al. A stepwise
implementation of the virtual factory in manufacturing indus-
try[C]//Proceedings of 2018 Winter Simulation Conference
(WSC). Piscataway: IEEE Press, 2020(8): 3229-3240.

[91 ZHANG J, LI L, LIN G J, et al. Cyber resilience in healthcare

digital twin on lung cancer[J]. IEEE Access, 2020(8):

201900-201913.

JAGANNATH J, RAMEZANPOUR K, JAGANNATH A. Dig-

ital twin virtualization with machine learning for IoT and be-

[10

=

yond 5G networks: research directions for security and optimal
control[C]//Proceedings of the 2022 ACM Workshop on Wire-
less Security and Machine Learning. New York: ACM Press,
2022.

ZHANG J, LI L, LIN G J, et al. Cyber resilience in healthcare
digital twin on lung cancer[J]. IEEE Access, 2020(8):
201900-201913.

(11

—

[fE&ET]

BR/NER (1974- ), 5, PREEERGARA
AW LB R AR, EERT TR 2 M il
A B, SR BT 64,

BER (1996- ) , %, PEEFEKRGAERAF
WHITBE LA, EZEHFF T 10y = P E
AP B mIR BT E45.



	16-2022287-−��.pdf
	20225Ñ,mJ�Ôˆ2-24��°	.pdf



