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Abstract: The 6G network covers the entire space, air, ground, and sea. For diversified and personalized scenarios, the
6G network needs to provide customized services, that is, on-demand services. In order to realize on-demand services in
all domains and scenarios, accurate, real-time, and intelligent cognition of the characteristics of the scenarios is an impor-
tant prerequisite. How to enable the network to autonomously and intelligently recognize different scenarios and services,
convert them into scenario-specific network key performance indicator (KPI), and further efficiently schedule network re-
sources is a key problem that urgently needs to be solved. This paper applies the knowledge graph to the cognitive recog-
nition of network scenarios, forms a standardized description of 6G network scenarios, and builds a knowledge graph
based on the 6G scenario ontology. At the same time, a scene cognition reasoning method based on knowledge graph em-
bedding is proposed, which realizes the embedding learning of graph nodes and relationships and reasons about scene fea-
ture nodes, achieving high accuracy. The method proposed in this paper helps to realize the autonomous control of the ser-
vice life cycle of scene awareness, cognition, and on-demand services in the 6G full-scenario network, and has important

innovation and guiding significance for improving the autonomy and intelligence of the next-generation network.

s HE]: 2023-02-23; fEEHHA: 2023-05-02

BIE1EH: 7&H#H, dr.nan.cheng@ieee.org

EEWH: FEEEMUIRITR (No.2020YFB1807700)

Foundation Item: National Key Research and Development Program of China (No.2020YFB1807700)



o543 AT AE: BT AREE ) 6G 4% 7 A KIRT7E . 495 -

Key words: 6G full scenario, scenario cognition, knowledge graph, graph embedding, node prediction

0 315

12— 6G Mz, 4% 17 55 u R 7R
FEFIGR BE A FEAR 23— 29 R, ¥ DA i@ (S
W28 N FER, 45 R RIIFEIEAE, TR AT |
A 7R A SRR 5 10 7S R Mt — iR A 38 AR 1@ R
gl @y, AUEEER, WATEEE. it
B OREUR S WA IR 585 N E TR E . XL
HRAGAL1F M 28 I B AR R K F s, el
FH = GE 28 ) B P RE 4B AR (key performance indi-
cator, KPD & B 2 Fef . 5K i A 5 5 1) 22
Ko IMT-2030 HEE AL T 5G i = KAL G v H]
s, R TR ZY RILSE (extended reality
XR). &EEE. BRELRK. ®ELH., EEK
AL ER R AR AN RS ) ORI AR N
M5, SR, 786G ML, | T35
P RN PR SRIZREME, BIRIE S AEA
TFHERI RN 5. Bk, E£Z2RR 04
Frizmsr, Wy A SR A E H A ) AR 55 LA
AP 2R K, RO SEI 2 4% 75 Ik Ss, XT
THEE N — R 6G MR A SR ae kA EE
B

NIRRT R, Tl
PRI SESEE I 6G 237 e i% T RS 280, T
S PR DA R AR R 2 ) 4 5 Al 55 ) 0 L BAY F EE E
P&, fEX— 0, B S RO I 1) 712 5
CLENER 43 1 37 545 B 2 58 BEVE A 10 3 5ol Js B
CHnFE T AR 25 1 KPTFR A5 ) [ BRST . 7E1S R 5E 41
s \NFIE B 5, W] DU B ) 2% 24T B U5 0 1R
PSR LA 2 H P AL 2 FE TR R, T S IESEH
6G M4 N FH MRS . B, OF —LEEEEg
SRBAEIRE S, Cheng 25 APYRFE T 16 /NREA %
T DI AS I 25 1R A0l K v R AT A AT D9 R
51, Zhou 25 NHR MY T — R T 22 R5AE Bh £ 1) ek
GEA R SRR, AT T s PR EE
FISEPESS BT, Wang 258 AP HY 7 —Fh i T 455
RIS AT, LSRN R HLE T 75 1A
R, BTSN R T H . (R
LATh R D AE R FAR IN 48 37 5 N RN B vk, IR,
AR RN R R R T X A A 3w 2% R A

53fE, FT R M % 5 IR RS I 45 5 A N
(9 0 TR B N B9 58 RO 37 S RF AR A JS 1R 000 4
B, SEBUR 7 AR R AR

HIR B & — Mol B 248 . (5508, 0
TR A B TR ) W s 55 22 2 Rl T R 52 2%
AT, EL A B K 0 AT R 2 A M b RS 77
WA, k. BREE 2 MNURE A T2 M
I HZEA T RIFHRCER . Hil, A iaiiE
W N2 T A5 AT b S ), Bai 25 AR HY T AE
L ki Gt S R A 28 37 5 T B — b R R
IR ZEAT 7 5o FRUEIVEAE N I e FH P i 3 7 4
BRI RIE S RAF R . NBIM NI TR 5G
X 4% h % 8 A5 B R B b5 S HEVE4R (S B, Song
2 NEHR T —FhIE T 22 70 96 2R A0 148 451 1) S
S TV, RARME T SGlAE h i AR E
W HE, FRNAZRTSRIR, thifRa s
Py 5t B AR SO YE A . A R P A s SCRI A .
A BT i, 1R T M ARG,
K, XG> T W23 s TE R, TR T % R RIS 9 2%
s EEA e IR, R T U T R
6G 35t AT B .

R b, ARSCE K IR BRSO R T ORI
M%7 AR S B . B, R TR AR
F, WIETERC T X IEAE s e R A, FR Atk
Mg SR 6G Al s anR RS, RE, 45
o v 2D R PR R N B2 5 S 3 SRR R 2 £
PR RN, XI55 B AT 7, H&
SEHL T RS A AR AR . X — IR R T
TR R EEE ReE.

1 IH=EARE

MG, RARERE R 2 R 5 8ol
J2, MAZ RS R EP TR R A
AZHEHE IR T OURAR A, AR RS
PN ATIZ R AL AL . A2 L ML R AL 1) B ) 7
AT BT T 0 I () AT R 5
IR T B RS Z R R AR R AR
JERIE R SR IFE R S AT 2y E A L
BT T PR % BRI 553 AT HodR
M, SRJE R EEAME, BT TR



© 496 * ekl 51

AR H5%

WAL KRR, IRJEIEAMR BRI T R
REEZRINSE B o AU FIR B FIHRIR LR . RS JE
A, RPRREIHERTEEOR ™M, R B TR R
i ke TR AR SO IR SR T I 7R 58
Jl SRR B T A
RILEEEMREZ R, - T W 1R
6G & S ARG .« 6G 435 AR N DU 7> 21
B PREE. BHE. FARRIRS . PRERES ST
RIBLSEE i S e, SRR S AT A 2%
KB, ARSTIRIAFRENE T L 128 /R, LR
WA R E ORI . AR RIS P 5 2y
TSR FEIIRST . SRR, BT fE
ZREAAERI AT, B RO R B R
R S5 B T BRI A B BC . (RIS, KSR RS
B HHE, W EAARRIAT RHIE . PRI SMERE
TEFIRSS I VEREARRME (KPD %5, A LLAIX SEREAE
AR IRRE L8 A5 e PR TR 2053, i SEBL B
AR, LOESIDH 3R AL S5 1K H .

K1 6G AL

2 6GEIFEEMRENE

FNR P s 2 208 2 B S B A2 B 4k
RPN FARR SR, R A E T AR 2K
B, RFMFEE, BTk I S 7 b s
LA E X HESE o A SR FH 9% U5 4 3k AE 48
(resource description framework, RDF) 1 [1] = JT
H SRR —R R E— B I —ED RO
Bl MBAERR R, AR 4 5 B R
PR SRR R R B R IR SR B
iafceas
2.1 [EESKR R R RIERE

R I AR, AT T LS54k
T4 6G 43 SRR G 1 S 4

D) sk BIEELA FTA G Rk
HOEE EARFEAELIIEE S .

2) WRESRSUA: Yt ISR .

3) MRS/ RISSEA: T HARIREE & Bk
RS B /oK

) BRURFRSLAR: e SRR

5) FERBEAK: s sE s EA RS R
M2 5% .

6) KPIZESLR: ik Al 55 % B B AR 1) KPI.

T JFESRSE RS S AE PR
AR, PR S AR BE R R

8) FRIEKILAE: FRANFE = SRS,
AFRFAR . AFE TR S B A &N

9) HHR(E BRIk NIpat. HIEEEFEH P
LR HEMREE R

100 BEJIZRafk: FRFRFEAR, H&. W5
SEFT A W 5E OEA B bR RE

T HIBE T A SCAE M 6G 4237 55 SR B
X B IR R BURE B . BEI SRR T 6G #H < 48id
B IR STHR -

R RIS

SRR L
75 URLLC, satellite network
7871 room, sea, highway
i &2 education, sending a message
IR bandwidth, IP address
FE R user, car, service provider
KPI latency, reliability
Jiidi massive MIMO, tHz, digital twins
RHE temporal traffic variations
s B rendering information

fit achieve a Gbps-level

RIS, 9 7 R R B 1 1A 2% S Sk 8] (1 A T
fER, RSO T LR LKA

(1) BAFRKR: Rom— DR — ik
(I RS 7 B AE B ) TR

() JRMESER R i LAk B A (02 LRIk
JE Tk

(3) WRFKRAR: R HIFRK R

(4) RENIERAR: FoREHEAZRENHK
fIfiE f128 2.

(5) PEBESRIR AR SEARIRIIRAN . PERESF X



5 4 1

AT AE: BT AREE ) 6G 4% 7 A KIRT7E . 497 «

B A&
2 B2 T R gt PR I T A OG FR S A 1 a6 Y
B

®2 RRIEEHES

KHRRH Z&4)
PRI R is_part_of, subclass_of, is_a
JEERR R has_scenario,has_KPI
FRFEK R solution_of, require, purpose
RESIRA R cause, limit, improve, capable_of
ERIES A higher, equal, larger

2.2 HIERIERAIRHMENS £

A2 A A e R P B — R T 4
B R R A A A T B B R E A
FIT CATE AL S A0 TR e AT 45 1 e i T
B, BHRIEMRE T EE. ACHMER6G 4
SRR B ) B VR SR BT VR I B 2 T .
e B B YR AL 4G 3GPP AR SCRS . 6G AH IS LR PA
FEERW S LA3GPP ARAE TR A, A SCik L
T 3GPP HUE 1) 5G M 28 b e T I N 5%, e
BRI B AL mrk. & A AL 55 2 2K R 3
5, B e s T LA BARRDIL S R H %
i, FHrpLiscE . RAEEE AT R T
V55 e AR IR B R AE AR U2 DL & ek 55 BT IR 45 1 B
Mo P2 e 0 B YR BT R 7S TR A A SR i A
A i bt 1 2 BB AS 7 5 B AR 2 478 VR
R 55 BRI . o, SCAREE A 08 ik
TR RAENSHES 5. H 7 F SRR R
TEER, REEIEHE T R AT Z RS
— L KPL A B AR BME, Wi 2E . HHE el 2
ATAEME

W2 fos, R3S T SRR IS, A

AT FHIRE. H SIS AT S AR X LR
G5 R R 2 45 K A 1R B w4 B 5 A4 4 1 3 S B
TR LA A [ e QR SR B = e, PASERR
ER IO HEUAR T o X F AR 45 M4k 10 SOAR SR AL R
A B T BILSTM-CRFM 24 4 1) 6 44 52 iR
TS5 AT KB SR I . 1 % SCAR B AT
A E, KA BMES (begin, middle, end, single)
PR R 0 IR 15 1 A0 34T T el An i M g 1 k)
2 JE R VE R EE R AT IR, e N ZRIT I
RS N HT 13 S SO R B sk . e g
P A BB, AR a2 T A 55
PR TR, DURCEECRF & BRIk (an
P 2 R B4 R R Sk 4 N KPTI IR 410D, 0o S
(ERAT B 513047 52 B IR HR I

AN, AR STAE R 5 R S 0% R
HEATHIEL, A SO S E 1) BT A S S AT DL B 6T
I SRAF A, B0 42 FR B R 5 2.1 5 Hh e SISz iA
B, 2 G e ARYE SRR B 44 B E Bl AR RS A
BAm a2 R Qi 2 A TR 10— 2037 5 508
H, KPTEEHRAF e A RN “KPT” [R513R
Z JE R S BE P A TN “Service” AL AR
B “has KPI” WK%, FELAAINR = ol i 77
fitio %%, B LiRJVE, AT HARSS MA
2 SE R E I B 45 M R0R = e AL
2.3 IHREEMELER

A0 R 2 R P 1) 32 9 7 1 A2 8 Neodj B
¥R, FHARE T T A B 4 BT Cypher i 5, A
A9 T PR W BN T A (R A e K g s Y
AR S5 Ak BB 1 B 5 0 M R B A B
Fit AR SC 45 I Neodj 24 1 S 3L 6G 437 541K
PR (AL R o 5 55 2.2 1 AR AR SO A% 2R AE R A R R

SER TS

— AR

Scenario:  xxxxxx

FHHH

Subject: FAUERE  EshikE -5 3

k2| G .
EE5IE NN

‘ Env: o448 e PR
LRI

Service: JIR45- 3 Bty A AF T

KPI: ATt i 4E peuEd

B2 B R B 225 H AL s (4 T v



- 498 - BRERRE GRS B

T RESW 5 = o d Hds, @il python
H 1 py2neo I H AL 45 A A B2 1F) Cypher 157206 1X
LR AF N A HO ) Neod $0dE 2, 204 i > i
=IO T SRS 1 OC R R P B IE R, IF
DAAT 1] B T AT MR b S I n A o e 4e,
AWK 3 FrasEE 4 6G 43 e a iR EE, HE
Bl sE 72BN, SRS Z K5, B8
TS FERTE AN 2 Fh 4 DL B AP IR
%o Hrb, ARBUERT AR FESEA R A
X R85 2.1 TR RIS I 2 Sk, Y R IR I 2R
REWT HPIR R, BIFRam SRR EER
MR5smEA, AR RAAFK KPL. K
I, By S 4l “has KP1” % R 5 A KPI
RER . A, BRSO S
PSR i, HIFTESEbRE X, RN T U
BN IS 2 5% 6G 4237 X — M R T R 21 o

Kl 3 BAR RN | e AR g B () AR L, ]

mE 2 s B IEE R, KT e
AR H RS R, XEER IR BAERE L
TR, WEET SRS FPIRESE R KPS T
FIHRAR A BARBUE S5 . 7F Neodj Bed Frf, 94
IET A A S B2 AE N mUE M ORAETE T S
W BV A B MG R, R A R
Cypher & F1) JE A7 7 1) 5438 B 42 s B B 1 it
ITEE. RIBAR T MW ANBEEE, B#FE
PRIETAT P C % B 2R B BRI AR 1 Y
EARTE, A B RS A KPLAT AU RS
Bo H, id 4 Neodj Hdl P B4 BT s 4 B Y
ME—FRiRJE

3 BRINFTGE

AR SCAR AR S R SE BT 6G 37 357 1R i 5
WA BAASKRUE, S7st\ Jnb o 2 Hds i 7
AT, AR E AR R AR U SRR AR B P A R

O s

C Fia
T4

O w5

O =4

@ s
5 2

O«

K3 6G A kil B G



5 4 1

AT AE: BT AREE ) 6G 4% 7 A KIRT7E . 499 -

*3 6GCEHRMAEERITTRLREM

F4 KIg

EAk {id, name, UE _state, UE type, priority, access}
7N {id, name, network_type, service area, density}
k% {id, name}

KPI {id, name, value}

IXFEAESRAG — AUFT R SRR, mta] DA AR
LI HE P — Se R FE A E I A5 E . W 4 7
™, OH A 6G e st AR, I AR B

— BT
7
Scenario(new): <o K
7
: = 1
Subject: E3RE | o |/
(!
(W]
g Xel
Env: | AN
N
~
Service: M o

3.1 FREERNRE

SR P R A 2 4 e A B0 O T A BRI
{HIX PP AT 54 3 7 1 — T 2 B i 38 5 7 SR A o DA
i AfFEPIX— 8, AR 5 NI
TORE R, Hol i & )RR B A SR RO R AE
fi) 22 25 () PR AR ON , E TR P o 0 SR AT
AR, MO R (RS2 R 5 2T BT 34
THETHALEH, WEnRERN S SR EHR
SRR NS . A RN IR A AR IE H A 30
FORTRMK R 8T R 22 2] AR &R
Fortl, o R SR R RN O B A i 1
(] I RTAE AR 7N, LGB () SEAA R DG SR A2 J0 57 (1) 7]
&, JFRAKXRR. FH 0w SO R B K27
fli—AN=JCH G, BELE RN R HoU 2 1)
AR R AR = A E S R AUE . 5
WML R, BT R PRy R U
KA 1) ) =TT 2H R 58 i SR 9K R IR

BT ot TIRZM AR, A0k 2
AR LA PR BRSNS, B & T iR
BVE oy B, I 22 0¢ R BH R T 1)k R SR TR I
PR kT E— N = el S M.
3.1.1 TransE42#!

TransE A6 RV 22 g () P R R B AR, et
SRR R ERNAE R — MIRE 22, B8

SRULE I N B AR — S, (HBHE A B il & AT
(7, A 0 JE A 1 R TR L, R A
R RN BT SEUC AN S RN, BIAEREAS
W ASRE R A E B A E R, P29
MARFERIREI R R 25, A NI SR B Hli
B — L HMERFIE SRR, (8 n] LUd I RN S5 A
PERE AR R RME S, ks 5 N AR S 1)
KPIFEAR I AR EUE T BEA7 70 W0 &8 75 0K 455,
I 2 SIS 3 5 B HURT B A

K4 TR BRI S

RIGRENAESE E PR B, SNERILRE
ST Dl Ok R DMGiR iR . BAkRU, 455E
—MNIEW = e (b, 1), FESEAR ¢ RN B 1% 5
TSR ER AR, WES (@) Fros, X —
A~ = G4 (video, has_KPI, latency), 1k A\ i SEAK A1
KA [ 5 B 2 video+has KPI=latency, XM 115
SRS AE S ARG 0 55 () KPL AR A5 o

A A

kel 'y
has has latency?

Vide, o

bit rate?

(a) (b)
5 TransE #i7!

TransE #8411 53 BR HUN «
fi(ht)==|h+r—t| (D

12
NTE) FIRERON, BRI i MET
BT bR HE S bRt -
L= > > p+dh+r—d +r,0)], (2)

(hr.)e S rt)e S, .,

o, () AR R = T4 A R B = AL
BUERTA SR BN LI 3 8 ek Se iR sl SR
y NIABRRESHL, d(h+r,) A= TCAMBEBS R,



+ 500 * ekl 51

AR H5%

X (D E. T, X Q) Edife s —Jod
AR R = A 1) IR 20 R ST AR S 5% R RN

E R TransE 151 & — 17 5 5 R IR AR Y
{HHAEALHE —XF 2 N2 X 2 50 R R FHFA AR
LES (b) N, BT BEALE BT A SRR OC R #
FoRAER — [ EAE A, 2SR video 1 2 > KPL 45
Faiy, K TIER R 2R 2 A KPL SR, nRes
Y S AA latency Fl1SE A bit rate B [/ — A 7] & KR,
EHA R AR
3.1.2 TransHAZA!

N T i TransE B RLAE AL B —Xf 2/ 2 % —/%
Xf £ 5 2 1 ) B, TransH BRI 56 R @ 7R
P b, fESAREDE KSR SC RN B A A
e WK 6N, KR has KPINL TP b, &
Fel A AR BT E, O RERE
SURTEERT I AR AR vTDE R, X2
KF IR SARLE -1 b 24 R s N A — 1A
&, HELERPRAZHNAARNER. HIk,
B PO S AR M F R T P55 [n) B AR - TH
FRERA A

A

latency

bit rate

v

Fl6 TransH 57

BB % F 0T LT T A w,, R R IR )
Bd,, W SARLE R TR Rk
h o=h—w hw,.t =t—t ht, (3)
sery, HIErsmEBON -

ﬁ(ht):“(h—wfhmg)+d,-(r—Jhg)

7 TransH 1, I8R5 9] NREE R R8T
TRIHLE, 45 SR AEAN [F] (1) = Je4H A i AN [ (1)
At HAURREBAINGTT %S TransEHF . 73
Ab, BEAYLE 78 Al T TransE 5 784 SRR ) 8] B AR T
15 TransE 1A A ) 52 44 i)

3.1.3 TransR &%
E TransE Fl TransH & 8 1, SRR SC R I3 7R

2
(4)
2

[F]— A5 S [ R S RN o SRS b, — NSk
ETTRERL B ZANTTI, AN A I O% F 2 VR SR AN
[F 7T, X AEAFAAL — AN A SL 2 (B A 2 LA SR
MR R AT R R 8, TransR 158K
SRFR R I, FEAFIRS A (AR A2 A
FRE R R PSRRI SC RN, FEAEAH
82 FR) 9% 24 23 1) o BT B0 e o AU, tn 7 B
TN, H NSRRI RAEA R A (A R AR, AR
Ja, MHRE TR R HEM, () has KPIIX
— R RFFENHRE, HREANE, MBS FEIRA
[FD KSR B R R, e 7R R R 58
BRI o

] / \latcncy \\“4(2\

<, \Q

'E’ bit\r\jafe M| - /
Sk (E] REZE (]

7 TransR #%)

FEA R AR AR HO BB FRSEAE BE M,,  SEARAE
RETA B A BRI A
h,=hM_,t,=tM, (3
HAP oy R HON -
Lﬁ(ht)="h,+r—t,§ (6)

TransR 15 44 /1) Il 25 77 ¥ A1 TransE 2 8 AH [A]
A LA t TransR A B 7E AE B — X 2 0 RIS A R
R, HETENRENRREIIN THREE
W, HSEON R R YR SR YE T R e P
PL, TransR #H# TransE Fll TransH A5 7Y, HARAY &
FEETE R, IHGBRTEK.
3.2 ET BERT IR FAIRBRNRE

6G M2t S S, Fik. IRBEZ ok
IEfE R, XLEAMERFEA BAE L RIRE 1351
RIZUURAE . H _E R 2RI R e Ab P — %)
SEAR B S S PR S SURFE,  TGIE A I S 2 TRy
TER) ERSUE R B0 R ], ASCH T Wi 8
FT 78 B — Fp 2L T Transformer Y XU 1] 4 15 28 37 1iE
(bidirectional encoder representations from transform-
ers, BERT) "hnil i NRERY, g —A = o4l
SEAR B T A Ja PEARFEAN 5 RILA N SOR FR AN 2
B, DASII M4 JR) ) AR T2 ) 3 S R 2 OCRFALE

BERT /& — PRI ZRIfE SR8, R REDS A




54 A I T A

Fo BT AR EVE 1) 6G W 4% 3 Sl AT T + 501

Rokh 27 2 SOR R HII B S0HE SUE B AE &K B R
B AR R AR R PERE . B8 AP
F s GEAE T BERT B (1) 57 51 A2 B, 351 A
RERFFF[CLSIIT Sk, Sk SR IR 45 44 PR 7E
IR 2 BT SR BT R PRI SCAFR #1511 8 )
AR SE AR human #% 5 1 % 7K ¥ {human, VR, equip-
ment, Stationary, or, Pedestrian, 3, WLAN}, 2K &K
SRR = e P A OGRS R R T2
AL SEAAAREL, 40l 8 rh #1555 5244 indoor # 327R
4 {indoor, 5G, network, <100 km’, Null}. SZfkF15%
A I R R PR [SEP) A T o it BT,
21 ¥ N\ JF 41 1] 2 7R A {CLS, human, VR, equip-
ment, Stationary, or, Pedestrian,3, WLAN, SEP, Is in,
SEP, indoor, 5G, network, <100 kmz, Null} .
XPFRAEFEH, SN ) & T R SR EE Dev-
lin S ks ik, HORE L A L B AT
B A ORI . 1] ) B A A — EE T R 1] [7) B
BRI A, AT DA LI g [ & . 385 SEP
SRR I AN FE B &, R BN At
EHFEPBEAE. B8 FI N kR, KR
MPBERMEIB, TEMAIAMAFRBERAELRR. L
B s A AR P A E RE, A
AL B MA R AL EE AN B M E. 3T mE
RARAG N FFF RN E, 6 1% N BERT
Bp AT ISR, Gk 24 2 E R P R4
HER AN 22 2% S 2H S ) G A R R RFAE SR, B 2
P A PR A RS r & . B8 s, A

=TI

SCRE P I AL AR AR IR A [CLS A L 1 C AE A it
H=JtHRERIENEoR R, JFA=0H 700
T3 AR AT IR o BT )22 SR8 25 BRSO -

loss =— z (yrlog(sro)+ (l—yr)log (sﬂ)) D

D'l

He, DA D 4 5 AR E A )R AR A
v, €O, ) A= JCHMTIMAREE o 54,5, N 524
I RmE, FHs +s,=1,5,4.5,€[0,1]
3.3 ETHNRE S UM A A = IA A
ARSCRFH R B r R B P AT 55 SR ST
Wy S BTN HT . 1% AT 5% B S 7E TransE H 8 H
HH R F L = JeH (h, 1, ORI A B, B
95 58 h A TN B o] BRI ¢ B4 5 o A0 ¢ UM W] g
hoe WKES (b) Fimw, 1?;?@1&[:%4&%@”*@%)?5@%
sofd B, FRATAE AIIE M7 5 R R e IR %5 1) KPL $4
Fr, AT DLK SRS BAE N RSk R, KRr A
has KPI, @ i 8% #% Fll (1) 77 32 7l o] 6 ) KP1 45
bt BeZSRILXTstEAR A
331 WFEFREAFRXE
TESZIG R, JBAE TransE A 7Y (1 PEAS R0, X
TR =TT (R, 7, ), A BT RS B R0 R P
TR SEAR B 4, FERIEVE 2 B0 R — A

BHE =B, ZJER I HEL T HE S
B JFUR LR SRR 4 o A IR A bRk

PP T (R B PR, RO DA
OB SEAR AT 25k 4 s HEA AN 10 i b, B
v = o 20 rh S B IR B SEAR R HE A% AN I 10 i o

BERT

(reLsi)( Tok
- kTR~
human + VRequipment 4 Stationary or Pedestrian 4 3 4 WLAN‘
Subject
Eﬁgﬂ NalTE t};‘:’m ar;Illleqmpmeut UE_state: Sta(mnarymPedesman
ﬁﬁ Priority: 3 Access_type: WLAN <

Relation

T(,kN ][[SEP]] Tok Tok [SEP] Tok Tok,N [SEP]
| I

o RSE S
/’ g

P -
indoor + 5Gnetwork 4+ <100 km®> + Null

* *

Environment

S

S

Name: indoor
Network_type: 5G network Service_area: <100 km*
Traffic_and_connection_density: Null

8 % BERT (137 5t A N



© 502 ¢ ekl 51

AR H5%

bk, WAIRR AN Hits@10. fEIXPFIfEARF, F
P2 BT, Hits@10 A i s iR gy

[FRf, 3F-FRIE BRI AEN TS %2
Ha, NIFESEy, SLHRMKCRIMANLERE Lk, AR
UESRES A1, WEWT.

(1) TransEFEM: ¢=0.001,y=1, k=10,

(2) TransH#M: ¢=0.001,y=1, k=10,

(3) TransR M : 0=0.001, y=1, entity k=10,
relation k= 6.

ARSCHTHE AT BERT BB 1) = B 2 48
N: EAFa=0.001, XARKKEZI=30, EEN
Sk#in heads=3, ZwhSikn layers=3, JE& JI4ER
Q size=K size=V_size=32,
332 FMLRASAT

R T 45 SR 38 4 B, W LA H TransE
ZJE PR AL, G 2 TransH B84 7F 4b 21
—XZ/ZXN—/IZXNZ/ARKRE LA THER K
3, XL AT RERIE T AN M B BN, He R
B E R R RSN, o, TransR 44 AH
BT R I O B, BUOR TransR 52 A4S0 5
WHIK RS, FRRAEFEENEXER,
AfFEERE X Z R AN AR IFRA RIFHERM,
L7 B SRR RITNGEE . RN, 3L

R4 ATRBLGERE TS

P G R R RE 0 . AR SCHE H 19 5E T BERT 50
PR AR TE Hits@ 10 F8 b U T S5t g 14 TN o4
e, FIHEZ RSB AC T TransH LAY, {H H %
AE NI 7 5 A T oA 3 AN SEZR A, R T Uk
BT 37 SN FN B v 2

4 FAEE(EREARIAMBEENH

i HR R R A SR IRON 45 P 2% fE
{3 i B AR P B AT OR R0 37 SN JAAE IR T 4
B, ki Bl R0 2% A 25 28R i AR 55 R A RS HfE
JL o B RERI R AT DURR IR M X 0 T8 AL AR
3 o, Ul AR T A RE 3 A AR
IR o

FE—SERRRRIX I, 5 2R I TE AW E S h 4k
P SRR B AR 55, DR S 9 o ALY R
BN, R ] A P T o AL o T AR A
o AR, BEEA AR ANECERIE N, ik
LIRS 75 (] ARt 25 B 2 K, (A A2 )1 225
IR, DL, R T BUM 2 ok &
I HERI R . B9 Fiow, A AE BRI T B AT
AT SEIREOH 7 R B ANHLIIAMER S RFAE (A2 L
RIRGIIER . WFTEREE, IR H A A iR E
Wb, I AR U R T A 2 AT S
FE S, MRS BB HEA RIREES, b
40 TR H PRI 5 FR N (K TS AL & 15 AT 4R 1) T
AN, FIT R Z XA R (i
R e RE BN AR 55 BRI R R B A Y
WASRFAE, AT R I D 24 30 1 DR 2 2 1) (R B
1%, i B 0 2% B % IS I EAT R 5

reit] FEHEA Hits@10/%
TransE 19 58.3
TransH 10 71.7
TransR 18 60
BERT 11 82.86
DQN

FTNBUFFHHAE

b

Ll 662 IR

B9 RR RS B TR A2 2T I AN LR Nk



o543 AT AE: BT AREE ) 6G 4% 7 A KIRT7E - 503 -

5 4ERiE

AR SRR B AR — R RIR R RN R —
FROBEMZ T, BT RS0 5B A R RE
73, VAFE R LS I R TEAVE RETE . a7
RIAT DRI A G RPMEF TR, AT T3
AR AN R, JRYb M e E
AN EABUME, i KBTS 6G 2375
FIAREE . e, d i AR I o i B B T AT 5%
HGIUGAE T ASCIR M I SN RITT %, ST RS
TRBOVEABIEIR . X5 H AT R 2837 5 T
CLRIR EE SR fE 37 FOA R B TR R, Wik
U — DT R A B RS 75, R
3 H ATALTE R 1 W 48 37 S IR (T SRR, R
Sk 7% B Gh A TR FE A 40 X 48 R 2 0 1 8 R T A
TR0 SRR AE 2 A 1 BB T 0 3 3 AT SR
B A, EARBNARTE.

S K-

[1] BAEZE RO HE AR DLTE .6G R 3l (5 P45 Jeow . PhA 5 0ROk
[J]. B RL A5 S AHE, 2019, 49(8): 963-987.

ZHAO Y J, YU G H, XU H Q. 6G mobile communication networks:
vision, challenges, and key technologies[J]. Scientia Sinica(Informatio-
nis), 2019, 49(8): 963-987.

[2] IMT-2030 #ERE4 . IMT-2030(6G)HEREALIE X KA €6G BRI F 5
TETERBEROR)Y A R A0]. HIM R, 2021(6): 8-9.

IMT-2030 Promotion Group. IMT-2030 (6G) Promotion Group offi-
cially released the white paper, “6G Overall Vision and Potential Key
Technologies”[J]. China Internet, 2021(6): 8-9.

[3] CHENG K X, ZHU L, YAO C H, et al. Squeeze-excitation based com-
munication behavior recognition approach for spectrum sensing data
[C]//Proceedings of 2021 7th International Conference on Computer
and Communications (ICCC). Piscataway: IEEE Press, 2021: 682-686.

[4] ZHOU T, WANG Y J, WANG C X, et al. Multi-feature fusion based
recognition and relevance analysis of propagation scenes for high-
speed railway channels[J]. IEEE Transactions on Vehicular Technol-
ogy, 2020, 69(8): 8107-8118.

[5] WANG Y, WANG X, SHEN B, et al. Clustering optimization and HOG
feature extraction based primary user activity scene recognition scheme
[C]//Proceedings of 2022 IEEE 95th Vehicular Technology Conference:
(VTC2022-Spring). Piscataway: IEEE Press, 2022: 1-5.

[6] AR, A, BOHA . LT AU G Y Wi-Fi % 8 AL B AR A
[9]. WBE 244, 2022, 6(2): 19-25.

LI J D, YANG J J, HUANG M. Research on Wi-Fi indoor positioning
technology based on knowledge graph[J]. Chinese Journal on Internet
of Things, 2022, 6(2):19-25.

[77 BAI'Y L, WANG D, SONG B. A knowledge graph-based cooperative
caching scheme in MEC-enabled heterogeneous networks[C]//Proceed-
ings of GLOBECOM 2022 - 2022 IEEE Global Communications Con-
ference. Piscataway: IEEE Press, 2022: 5959-5964.

[8] SONG G X, ZHENG M Z, XU H K, et al. Construction of 5G protocol
knowledge graph based on multi-relation and sequential chain[C]//Pro-
ceedings of 2022 IEEE 2nd International Conference on Data Science
and Computer Application (ICDSCA). Piscataway: IEEE Press, 2022:
1374-1377.

[9] ARMEK, BV, PUIH R, 55 RN EIERAR LR, RO
i, 2016, 45(4): 589-606.

XUZL, SHENG Y P, HE LR, et al. Review on knowledge graph tech-
niques[J]. Journal of University of Electronic Science and Technology
of China, 2016, 45(4): 589-606.

[10] STUDER R. Knowledge engineering: principles and methods[J]. Data
& Knowledge Engineering, 2008, 25(1-2) :161-197.

(1] RS A e ol i) R Ge i il A 22 7). B Re bt
FoAR2A9R, 2022, 4(1): 129-141.

MOU T H, LI S'Y. Knowledge graph construction for control systems
in process industry[J]. Chinese Journal of Intelligent Science and Tech-
nology, 2022, 4(1): 129-141.

[12] HUANG Z, XU W, YU K. Bidirectional LSTM-CRF models for se-
quence tagging[EB]. arXiv preprint, 2015, arXiv:1508.01991.

[13] LIU X Y, TAN H B, CHEN Q H, et al. RAGAT: relation aware graph

attention network for knowledge graph completion[J]. IEEE Access,

2021, 9: 20840-20849.

MR m, Tk3C, BRitiA, 45 . AR oA SRR 5T 0

P RE[T]. B BERR 5 BRI, 2022, 4(1): 55-64.

CHEN M Y, ZHANG W, CHEN X N, et al. Collective knowledge

graph: meta knowledge transfer and federated graph reasoning[J]. Chi-

[14

nese Journal of Intelligent Science and Technology, 2022, 4(1): 55-64.

[15] WANG Q, MAO Z, WANG B, et al. Knowledge graph embedding: a
survey of approaches and applications[J]. IEEE Transactions on Knowl-
edge and Data Engineering, 2017, 29(12): 2724-2743.

[16] BORDES A, USUNIER N, GARCIA-DURAN A, et al. Translating
embeddings for modeling multi-relational data[C]//Proceedings of the
26th International Conference on Neural Information Processing Sys-
tems - Volume 2. New York: ACM, 2013: 2787-2795.

[17] WANG Z, ZHANG J W, FENG J L, et al. Knowledge graph embed-

ding by translating on hyperplanes[C]//Proceedings of the Twenty-

Eighth AAAI Conference on Artificial Intelligence. New York: ACM,

2014: 1112-1119.

LINYK, LIU ZY, SUN M S, et al. Learning entity and relation embed-

dings for knowledge graph completion[C]//Proceedings of the Twenty-

Ninth AAAI Conference on Artificial Intelligence. New York: ACM,

2015:2181-2187.

DEVLIN J, CHANG M W, LEE K, et al. Bert: pre-training of deep bi-

directional transformers for language understanding[C]//Proceedings

of the 2019 Conference of the North American Chapter of the Associa-

[18

[19

tion for Computational Linguistics: Human Language Technologies,
Volume 1 (Long and Short Papers). [S.1.:s.n.], 2019: 4171-4186.

[ME&E BN
BET (1998~ O, B, W TR
SOEAE TR, BRI AN
SR PR 30 15 AT 1 97 P o



504 - BREREE SRR

H5%

i (1987- O, T, 4, didFR
FoR2EmlE TRE%RE. MEE TN,
F BT 7 R W B IR 2R S e A
RY . ENBH., =R — R EA,
NTHERES KBIREMKF N, 5G.
B5G. 6G it MG H AR H5HE.

B FREH (1973- O, Z, W, AFRHECR

| FEEPIT IR E K E S R
8 LB, EEWETUT RO NI G
K5 R B 5w % AR EE T

BraEdm (1975- O, %, L, EpET
RK¥HTHERFRER. HELERIN,
LB AT N TR IEE RAME R, &
SRR K R4, BARGiEEEN TS
Pfs. BT ALIERIEIR . R P R A

| FERE (1976- O, 5, Hd, PHEHET

BHOR G TR BBk,
LRI FE BT IUT RO IR PN
R B REMIBGR EBALEERS. E K
HAE AT KB R BOR . s Bh
MBI,



