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Abstract: The 6G system will realize diversified and customized on-demand network services for thousands of in-
dustries. End-to-end network slicing can provide users with on-demand and flexible service guarantees. However, the
existing network service orchestration and control based on network slicing has problems such as high manual par-
ticipation, high configuration complexity, and high operation and maintenance cost. Therefore, a solution is urgently
needed to meet these challenges. Intent-driven network has the characteristics of flexible reconfiguration and adaptive
policy optimization, which can improve the user’s end-to-end service experience. An intent-driven end-to-end net-
work slicing orchestration and control system architecture was proposed, which consisted of business application lay-
er, intent-enabled layer and infrastructure layer. On this basis, the intent parsing module, orchestration and control
module were designed. Furthermore, a utility evaluation model was constructed from the perspectives of user satis-
faction and system intelligence, and system utility was evaluated through simulation.

Key words: intent-driven network, end-to-end network slicing, orchestration and control, utility evaluation

TREXIA: KFE

WisHEA: 2023-07-31; fEEIEHA: 2023-09-02

EHEWB: FEHESHRTRIBIE (No.2020YFB1807702)

Foundation Item: The National Key Research and Development Program of China (N0.2020YFB1807702)



HH: MEERLSERAAT

0 3l

a5 # BB S BRI K, 6G K 4 &4
e EATWARL 2 AT RS, JERE R &N
PERE. ST, 4T 5G Bal 5 M4 72 2L 55 75
SRAGEE, P RS FE (quality of service, QoS)
TR T T AR & R I AR ik, M)
F (network slicing, NS) H AR BT ga e
R A A B DR A 75 I 55 e A A e L AR R 8 1
R IT R —

WX 26 U1 BARA B 28 D) RE R 40 4E. (network
function virtualization, NFV) HARFE AR E LI
2% (software defined network, SDN) iR, #&
W25 R AT B, G T gnHE. T
REA R, Forb, RG] F R AN A0 R 45
WL TELL BN (radio access network, RAN)
FRZ M (core network, CN) HEAk 52 %2 (1t i ) i
Dife. B, it —4dim 20 0m P 2% U gk 5 12
il S8 ey H A E B X, 3 A g R AL R 4%
IhfE (virtual network function, VNF), i & & il
WIS R, B3 M REE S R A S b,

6G FGUK SE LT 1A T47 AL 1) 2 FEAL A E
il A 1) 4 75 X 248 i 555 A T 38 10 8 20 D 2 il 5%
iRk, WIS E REAL O RN IEAE X 48 K R SR
Fio i )i X 28 U v A2 F P S A 7R RS IR S5
DRBE Y [EI, BT 2% U] v 1R 10 48 i 55 gk 5 42
HIFEEN LS 5w, B SRS JOs A
A ) R A R T AR O SRR A
PR R = B X3 M 2% Cintent-driven network ,
IDND, A3 T FH P 3 235 (0 R 45tk e e 4k,
IDN 1] DAARAE AN [R] 87 FH 3 s Rl 2% 75 5K R i
e B 0 2 X 4, ek ST M 0 7 R SRR 2%
RAS,  BESLAHT IE 00 X 2 P RE 4R ARSI
WERG—WEE, HEm A PRSP
18 S 2| 3 9 28 V) v g HE S 42 R G2 51N IDN £
AR, WTURT R gett, dE—2 8 P st

PEAG I 2% I 55 e 70

AW FEZE TN B, FiE T R R
90 2% G HE (A S FE UK, WIIB 1 i P R Bl i 2
MO AR S RIS RE, Rl TR
X i 1) 3 0 25 U0 1 G -5 P R R 2R M, 1% AR
gi bl 35 MHTZ < i P B T2 AN R Al S0 2 ) ks
Hk, Bt IEadr 7R EMTE S, GRS T
BRGSO f)m, WHPHEEMRSEE
REPE PN B AR i RO A Y, a7 1
XF R GERE BT T RH A

1 BEEENE RS RIIR

2015 4, PR EG iR 7 “ MR
[FIRE. 2017 4F, Gartner IERE X T &4,
IDN VEA— M B 8 B AR R, HA BB
ESHIE . IR e IR R S, B
TESCILMZE I AT . BRMARIEE, I
RO T EETE . A e 2 AP i R AR 510
B N LA fE (artificial intelligence, AD) FIALZ%
2%>] (machine learning, ML) $ K, IDN A] LUK
FH P B0 28 75 3R 2 12 ) 26 T B FA SR, B BlUR
BRI AT I 2Kt IR V55 T SR BT B 245
BARAL, MM SEIL B S N B8], A Rk
THRIZ Al e 4P, 4N, T IDN
P2 AR R, A DUR IS B AT % /&
K, IANTEEIRN T 2% 1R R JZ 8 A EFE AR 24
T, ORIEGIRE RN . R RR. S
2% 7 FRAR R L kD X 8 T RO . R 2% 1)
RSP A TN R RIS T T, IDN R
A 5E S

SCHR[10]9 17— i 3 - 2 1A 1) i 28] i ) 4%
I 84, 256 TR FE 27 21 RERE A 25 FR0ill ) 28 B¢
IR, I 2% I B R X 48 A7 4% E BT« 3C
BRI113 T — M2 iR dmF e BE #2140, H
F R 5% 75 T AT DA A e Dy g 8 T R AR ST
fF, ZJENRBRZE T, SEILT MR SS atlk .



3

BENE 2023 FE9H

SCER[12]88 T — N5 22> AR 003 1) 3 31 s 1Y)
2 PRI 9 IF 4R 0 DL R T R B G e R T
(northbound interface, NBI) , %4244 52 2 KR M
HL {5 b E 41 21 ( European Telecommunications
Standards Institute, ETSI) #2 i [ & £ A1 2 HE
(management and orchestration, MANO) HEZZ 1]
JB K. CHER[13]3R H 1 — A RIEEH K= & E X
i 2 o = R IR B I 28 RGAR REE K, FEX R
X250y ) 24 A 45 22 498 1) A% 0 7 THD A B R O (1) 2 PR i
BOHAT TR, DSCRREIAaE . &
el BIx 7y 10X 2% 4t HEAH SCHIT TR BRI 1

7y SDN ZEF4 i, IDN BEHA SDN 42
PRI E A 2 B AR i, R EET NFV BORSEI B
BET . g EERRe A", EEENE, DN
HFAHF, BlE 6G M4 KIS SR, IDN
18 IR 28 g H1F 5 428 1 1 2 FH o i ELAS A2 o TS R 2%
BT R AT AR 1 DL R P AN AR SR, R
A ) B SR B X 2% G -5 42 i ATD SR A AE — S8 O
R, FR G I R B R DA RO A s R e
RE A 5835, I F P RS 1R SR  [RLtE,
ARSCFH IR S5 g A, A o 31 i D9 2% 7] A
A5 #H 5N IDN BOR, 7238 5 R 55 57 & it
RE AT R I i e R R BB A

2 EEYREDm 2 5w M 4 Y] R R HES 1§
R4

AT R PR R P BT i 1 DY 28 7
G ST RGN, ZIMER A RS T R SRS

2B FIALRAAN ETSE #2HK NFV MANO B2, #R)5
XZ RIS REEHARIEAT 75347, T P
REEAN RS Rt A B AR A A A T PAt AR A
21 RE5MH

T P 0K sl ity 28] o X 4% 1) 1 G HE - 4 ) 2 R
FH IDN $5R, 256w 2135 X 28 U1 v IRRR IR, 44
AT S e 5w 5 R, DRI 45
PERE. = B IR BN ) 25 V) dmHE S 35 R 5
2R 1 s, HSNHE . BEERE K&
TR E R K. 7E IDN ZER3EaE |, seBlk 45
WS EHGERS . B SER S5, E2%E
FofE X % 4 ) T e A b B[R] — P T HEAT G —
B, AT e 19 8% i 1 5 4 1 1) B B AL R

(D MR Z

W2 N EFE AT ST . ol
F P RL& M7 A% m5 A e i, B P a] DLfd A A
R AT NG BB ZEEREA
HEZE T, PR T —Fh R % BT A1
SRR BT AR, IDN AR 45 2
ST AT R, S ORBR EEHBIEAR T PRl
FR AR A E

(2) BEERRE

= RE R B AT A P SRR TR SR
BCHHA P e, R A N 25 i = BE IR
TR, HRAEMEY) . %2 h = E T
Mg 5w s, Hrd, S EETER IO
F P 2 BT it 3R BOCHE B2 98 AN [
AN 55 ) W 28 RRAE S 30, (7] I % £ I 2% T iy 2

*1 BEERINMEHHRXHFINRK

SCHR INAERR WHITA 2

Peth 7 — Pl T R P e B S W 2T SRR, G5 AR S ST RENS A O TN R 4 BRRUIR A, Sk

FEH T — AR ST g B B ARG, T AR 55 2 PRI T DA e 40 2 s T RUA £ BE LS

PR T NS 22 AN AR AU B 28 3 ) 2% T BT 0 HE 2R A DA S R T RIS NBILL 284 2 5

[10] W25 5] 1 e
1) 4% T BRI 4 45 3 1 BhARAT
[11] IR 2% IR 55 2w HE
fF, ZIENRIARZ S, S2OLT MR %S gk
[12] %18, SDN/NFV & H#
FgmHE ETSI #2 1 ] MANO HEZR (113 %
[13] i 2 3 IDN ZdE

PR T AN SR 0 75 PR R SO s 1) i 5 PRI AR BT I 2% R LR R G5 A, I T P B B o 24 A 4

F LML 0 J5 T LA AR R B HEAT 7 i ig, DS e TR HE L




a Tl MEERELSERNATEEE

s !:' B 2 BEN
w0
A kD A
R ' '
& - HE - A o W
% H % 4
# ) i# "
B
=
1 B
Gt SR —_—
G S5
e\ HL R 5 PINCE T
4 sifEn i
V v
4 P T 20 QLR )
Ttk HLAEE\ 5 | ——
.y V/ AR | [rtesmnne] s
3N

UERANSIM

e
\
[ [

freeSG(J

K1

fie P, AR 2D S B SR i B
S, FFREAT R R . SnHE S R hi R 3 AR S0
JEIAM AT, 5 VNF & BEE AR 7 2 48
BEATAC ., Y5 VNF #EATSepik, B VNF R
A, EHTRECAE 2 PR 1) VNF SE41

(3) A=

Rl = 2 E A TR MR, R
J ) i 3 s 5 A T e S B kAT A . 1
UERANSIM 53 RAN (T 6E, Ho B AL Z A
P Aol 2 Tl i@ s 3 7Y (] freeSGC K
BLCN Fshfe!"®, 44 F P i Zh i Cuser plane
UPF) . < ifi & H ) §&  ( session
W 2% 17 ik T fig
(network repository function, NRF) %, UPF i
T R . REE SC i SF . SMF iR T H

function ,

management function, SMF) .

T BB o B 5 X 25 U A S T R TR

Fr a2 R %% UPF; NRF 4357 49 Al
PILE ThRESEBI . SZ M 4% DhRE i B 0. A
PN, £id UPF. SMF. NRF Z5If gt b
BRI L%, MR T — N B 0 2 U0 o 4%
P il i I e VNF % — 2 H 7 44, AT e
S — A B R E ThRE 1 I 25 iR 55 -
2.2 KBEEAR

A E B E R AR E bR BT
B RN e 1 BB T R i) R R . i
fE bR O I S R . R, RIS E R
S, e SEEEIREEH T CN A K
JF¥% MANO (open source MANO, OSM) % H
a5 M1 H T RAN V) 7 i) FlexRAN #2185 -
22,1 EHEMBAT

= E RN T RE R S AT A AN B, R —



«5e

BENE 2023 FE9H

B B R i 44 SRR B R0 P 0 SO R gk
ATV VRS T, FRECE R SUE BRI SRHOE R
FA)F NI A % R AN s E E, A &
RN it N b i N Db it e S TR
B g Bodd mEE SRR, ks E
T, FHAER EEDCH, SRR E R R
O T EARITE N, TR 2 HF 35 il 2
FHC B SO 0T R R

(1 ZEERRA

= R A A 2 R KA R A2 Cbi-
directional long short-term memory, BiLSTM) —
% BENLY (conditional random field, CRF)
2% 2, M SCARE B SR BUCREE, SE3L b
TAE B L. BiLSTM-CRF Skl 3 5
H3)E: BNZE. BiLSTM 241 CRF 2. A
JZ R H 7 m) & 10 % 2K 58 S0 AR R 1 O\ R
7N, BILSTM 2 M4k 4 2 [8] F Ao 1tk 35 45 4
AN PR B R R, £ 5 ) & /7 51| 4 34 BILSTM
FEAE S, r @i BT LSTM AS ) LSTM
13 B 7 v) & 1R W) A [ B Z E A, AR A
AL B AT PR, T B 28 1 B 2
A0, ik — R G IRIAE 55 & G G i S S
E K.

(2) B3

T PR VR P R R RT R 8% IR 55 2 [ S T ik
WRFR, @A HERE SO AL BT 5
FAR, HT<GUE><JE t>< F><fF><45 1>
TR B e H XA, F 5 BRI 45
BRI 2 BT H I .

(3) MM E

TS 0 B 1A 55 & 4 02 8 SR W 2 8 J i 2 T
2 S HERS TR O TC B OO SRR R R e
SZRPMSHEL, BENSY) R, e
MU R, W e, 7% AT TH
Ko HRBCE ST TR, 18w S TEEE K
F AT L) VNF A

222 %EEE R

S HE S ¥R w51 e O P R R S N 25 )
Fr TR 25 St AR AR SR I & SO Y] 15
BA BRI HEAR, BK3) VNF #4755 6110, X iE
FEIZAT M) VNF ST I M4y . gtk S50 Dh6e
LI 2 Mk, — SUIFUR K 4 G HE AT 4%
1l B8 {57 4% 12 75 7 BE A5 X CN R RAN 19 4% % Y
HATYI R

(D HT CN YA H OSM itk

ETSI #2447 —ANEF NFV JETF & IR
FHEds, PR OSM Ziflidt, OSM Zwtlds 5 e
fro B X g g HE, EHL CN WY 3EE 3D
MEML RS, OSM gifEas iRt T VNF 12k
i B B T B, A RO A SUNFV A8 it B R,
HARVFEANIIS MM VNF. Fib, 525585
1) ]R8 IR 5% T L T VNF (A % S2EL . OSM
s DR S an Bl 2 Pl o

OSMZEPFim GUI /CLI
A [}
| Y
BRS34RHE

RO/ A R B IR 5545 4% INBI

VNFEEE BRmHE
VNF 4@ R OSMUEEE | | VIM/IR %R 4 %
SR P55 B LR RE

| vnesegmma | | enosanir s |

2 OSM ZiflF4sHILhRES 14

OSM %2 tH 2 M% O A L MRStk
(service orchestration, SO) . Ti4uHE (resource
orchestration, RO) . VNF A& (VNF con-
figuration agent, VCA) & OSM 5% (monitoring)
Horr, SO fh T fe Ak 2o (1) — Bk, AR Y]
e B A L SR AT B R C B IR 55
Zwfle, BAORINZE D) R IR 2 AN R 55 AN BT IR R 8 B
[ TAF: RO MTTAE MY SR, RIEA



a Tl MEERELSERNATEEE

AT B R5 3K, X4 3R i 400 05 s 2 AT 5 B 401 5
VCA H5i4b2 5 VNF KM HIFEFF IS H., MRS
Pl R /3 Ka3EAT VNF FCE A 2 IS 17 51
LN AR, B ER ) 1 IR 18 AT I 2 PE e
BRI, BRibz b, OSM il ek - F P i
(graphical user interface, GUI) . iy & 17 1
(command line interface, CLI) FINHFEFH: M
(application program interface, API) 1 NR%5$2
i, DAEAEZS P s Ad FH T A KR D Rg -

OSM 2 #F 4% K H RE 0L WX 2% Th BE fif iR 47
(virtual network function descriptor, VNFD) . ¥
RS IR FF (network service descriptor, NSD)
K Z8 ) A AR (network slice template, NST)
ik — ARG Sc . %k, VNFD ik
Al —/> VNF IT R 550 (CPU. WAEFILE#)
Ai@E OpenStack fi5 7€ T f K BE4% . FLik, NSD
IR A1 g AR IR 25 52l B R 19 VNF: B,
NST 58 U X 2e IR 25 549, LA iy 3] o
MZ&Y) . OSM #ef% 5 OpenStack #EAT2EH.,
OpenStack HR#E OSM 19w HE 7 3K, 2 75 He & 2
THEANAE i 50 U 0 B X 28 e 40, T DR IO 2% T2 VR
RIs 4T MISEAT -

(2) H7T RAN VI }7 ] FlexRAN F# il &%

MOSAIC #t X 524 1 {8 ] FlexRAN 47 il 4 X
RAN ZEHHAT VA (IR 75 %, FlexRAN fo i
FEF i &5 N TR FH T IAT B Bl 58 & 5 1] T R 1 B
RRER, ROLATgmAEPER SRR . RN AT DA% 2
A3 A Akl S HAH B2 [ )5 . FlexRAN %
Hil# I ThEe a5 i an &l 3 Fros .

FlexRAN 0 4% FlexRAN # il *F- [fi 25 14 0
FlexRAN AUHRZH(F, 1, FlexRAN 2 iF[fi H
FlexRAN T4 22, % F i 28t — 0 i 53
FlexRAN 03, FlexRAN fRHE API A T-#4f-T-1
S m B . /£ LR, R8T NBI
53 EHEEE, A FlexRAN 2§~ i 4 2k
MgeitE B H &, B A EE,

X
RN AR
1 1 NBI
Y Y
FlexRAN F:#5: 1l 5%
)
FlexRAN t t B
FlexRANJREH FlexRANfRFH
FlexRANJRIHE FlexRANJREE
LR PR A
| wwew | | e |

3 FlexRAN #HilZ8 I DI RESS 1

FE T ) B B Bl i 21 i P 25 V) v G 5 4
HlZR G+, OSM JlEds eSO BT B AR BT IS
X faiRE (JavaScript object notation, JSON) #%zUH
BeE SO, ARG B SO EL S YRS S H IS A
B R VNF SRR EE Bl CN 1)
Fio [AIFE, FlexRAN FEfilgs il Skt deH . 1)
RN IR CSEE S0 JSON A% 2 e B A
P AERE EARIEICE UG . B, iR
Zim] LASIEEL CN R RAN (93 310 1AL .

2.3 HATHER

RO VA AR g e 1 n e VA% 7 48 5O 11 1]
B, R RS Rl SR AT st g ) o AR,
IRAT PEAb AT 2R H 25— T ) e, i 2 HeAth
2, SEOME AT, AREMERRIR RN
Ho B, T VPG T H 0 R Bkl i 3 o DX 2%
PR gt S4am /4 m ke, MWH PR EEM RS
BIRETEPAN A BE R, A RS VA S

(1D HPWERE

FH P 75 BE 58 SR 22 00 8L S s FIT Y B 1) B
6], FHT-HaR P B R B SR AT i fE b
THAEI RN 8] o JHFERIIN TN, RN RGN R
Ry, me SO R R, BRI P R P R R
T % S S SR T Y A ) N ) 60,455 2 PR A AT I
HE . S A RS FITIH FE B0 I 1) S R A0 ) 24 it 15 it
Xof SR R SIS S, R

T =T +T,+T, (D



7.

BENE 2023 FE9H

Horr, T 3Rom RGU0 NS FiE AR 18], 7 &
AN EARBTI R, T, 27 S 2E BRI FE A R 1] 5
T, 2273 DL IR 6% T it 82 It o SRS (14 A 2 I S

(2) RGE RN

FGUE ReNE Tl 55 1 R 5l o )i ) 2647
FrmHE S I RS E SR R RERE, A
REAL 3 P SE B R P R 23 E R 5 A
PAERE: FTORMGT . BRI M. RFAIH
17, FFx RGHaMERIT R, ReE Rt
PN LERZINIE] 4 P

AR IR
B H Rk
Sy 4% B T DA
B4

PRGBS,
F-HE B PLSRAR 5 B
prAs{iipoE

HET PSR AR 8 B 15t
P 9 25 PC B
TRHESR MR AR

R BALRL
IhRE R w Y S
Bk R

R

ST R

g, fE R

BUTREALE . T
fiid

I

£
K4 RHEEH

o

P4 4
MR BEAL P 45 22 G A0 I 2% 8 BN SR AE B A4

ERSS5EEEE, BRI RGE RN 0 Sbr i
L% 2,

WA LR 7 GebritE, A LO~L4 KFE, W& %
AIEETE, 2848 B R 48 )\ S8 O TH# R IR
WSl T BERIE Rt . 1E L4, RECEREN
TR SRR R B AR, b N DT, Sk
FAEWIE. RN, W BUE R e S5 k) 2>
T B A 4RI E SRR SR 3 G
HA:

Level = Auto x Sce (2
Hrr, Level KB AEMAEL, Auto FonBEYE
FEWIE SILFRRE, Sce Fon M I EHEH

3 KB

3.1 RLINEESXI

2R P OISR RS, IR EE R
NG, AW S RAETT (8, faivl . ArAk
e BN T B =TT /2 25T LeSle Topology
BT, AL T — A S B = R N T
W 5 Fras. F P i oL 7 2= B A AE S
ANHBRES TR ERE, 1 —% 4K 28
G BRI FRECIR = 430 150 2R 214,
IR 2023 47 H 20 H 09:10 222023 47 J
20 [ 11:30, K EZRIEVELR”, B S A 5
H P B E U SCARFEIE I Chypertext transfer
protocol, HTTP) iE3K POST #HAEM H A kiEZR
=B TR

BEIRZ)E, BRI S B T 45 R
Rik B R g R s U, ik 6 frs. |

®2 AREERMEIRITE

E FRU KR I3 Hr P AT

LO N T4 NT#AE NT#AE NTHEME NT#AE

L1 NI H#AE BRI F TR TR ANTHEAE NL#AE AN ARG AR,
I 1 Bl 5 BB R AR PUHENTSY

L2 N THfE FEZ 555 A T £ e 37 T Al NT#AE REABNTER
VISP Sveih W A HE B 3 B

L3 N T4 ARG ABTER [ 2 e 7p = NINE ] EMBIAHE T RETH  REENER

SERRHT BT A 58 sk 5
L4 MR REHBER (RS REGAMNTEMR (REE fEZH5 T HE) ARG HBNTEMR
RGABNZEM  HESCREMND H 3 58 2 4T SRS FERR




BAYE T MEERUSERXATER

'y

Jarn 1
FRIATY RS

apanese princess to wed commoner

[iT2N Australian walks 100km after outback crash

Man charged over missing wedding girl

EEHBE

B—FAKLBIBEEBISTN EELIR T30 ERHIE214 , HEIERF}202347H20H E4F9HT1053F2023 Ememram

K5 REHA S

V' Intent translate result

requestSource: 100 serviceType: data
netType: ip vnType: chain
serviceStartTime: 2023-7-20- E4F9:10

minBandwidth: 10 Mbit/s vnDelay: 100

vnPriority: 2 wvnlinksFlag: ture

Intent Detail

Intent id 100 request time 2023-7-20- E5F9:10
status * Running
Intent input B—FAKEBBEERIUAN TR Z430FMERIRE214 |, BTEIESKH20235 75200 EA9811043220236F7H20H EAF 1184305 |, {SEERBIFNER

serviceStopTime: 2023-7-20- E4F11:30

vnName: data
vnStatus: IE#
maxBandwidth: 20 Mbit/s
vnDelayLimit: 0

serviceTerminalinfoList:
[{"terminallP":"11.11.106.101","terminalPort":80, “otherinfo™:""},
{“terminallP":"11.11.106.102","terminalPort 8080, "otherinfo":"*}]
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