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Abstract: The existing communication network represented by 5G is used as a communication session data “pipeline”
for information exchange between terminal devices and the network. Different from the point-to-point transmission of
communication session data, the data generated and consumed by Al, sensing and network operations in 6G network
needs to be collected, preprocessed, stored, and analyzed in a distributed manner. To this end, a data plane architecture
independent of the traditional user plane was proposed to systematically solve the challenges of managing and monetiza-
tion of the non-user-plane data for 6G mobile communication networks. The classification and characteristics of 6G net-
work data and data services were identified and defined. Furthermore, based on the comparative analysis of the 5G user
plane and the existing data-driven network architecture, a 6G data plane framework composed of two main components
i.e. data orchestrator and data agent was proposed, and the data plane functional architecture was elaborated. In addition,
three potential options for data forwarding control mechanisms were designed. These mechanisms can support
on-path-packet processing within any topology of data pipelines, realizing the construction and maintenance of dynamic
programmable data pipeline and the thorough separation of routing algorithms and data forwarding.
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T E2 ATk A& (radio bearer), 1j— radio bearer
NEEAR B Z AN IRE AT (QoS flow), {HiE—4
radio bearer H A&k % —> PDU 21i; —> QoS flow
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N3 ££H b, [7—A PDU 2 iifi K H [/ — 4™l iE . PDU
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DC M7E R —HW AN H) . B E (DA, data
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HHRAPI HE
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2 6G FEIE X 4 H0HE T 4244

agent). AJ {55 5 /CHE (TAA, trust anchor agent) #ll
B 7% Ee (DSF, data storage function). DO 32
FF AT g MR A 3 I S A IR 551 Sk e IR
Helle I 5515 K S I B B RO D). DA W E T
W 2% D RE BB SZ AR, PAT B i TE b g R ) Bt
REE . BARTALRE, BAmAFf . Bdm ot Bdndt
EAHANKIE RS . TAA RAEBER TSR e U
LR TIREE 6G Hoifs nl & FE ML A AT . B e b 7E
AL R R AR A 200 2 (AN A5 B ER%) (PIPL,
Personal Information Protection Law ) 1 F 85 {4
%11) (GDPR, General Data Protection Regulation)

S IR EOR, A IR A2k H W 2% A AN
AR 2 ARl Ty, 2xid ™ SRR, Rk,

TAA 1t 6G M2 Hh ¥ (R EAm LA 1t et
AT S E A (0. DSF 1E T B KB 176k
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3.2 6G BaNBIEM SR E I e SR
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FRAEAE 55 1 Sz 1k 75 SR BB IR I 0, 4 B g HE %
4153 AP DO M DC. DO stk ki . JEsemt
FIBEEgRHE, DC U Gt ST EIRLE A SER O Sm HEAE 55
DO 5 DC & P [F) SEIL T ¥ i i () 5t A0 v
fEPE. DO FZEA K LI II6E: L, DO &
PSS AERTT R, HK HH R 2533 SR e S xt
B EE A AR o, DO 5 HANRMLE IR 55
JETFWE, and 28 B 45 % 55 13 T R HE, T
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g (DO) BURRBE (DA) ﬂ{%ﬁfiﬁﬁﬂ
LN > wmmsan | i N
— DARESIRE | |
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DO X HHE#EAT g k. BT 04 iRk %515 KA DA 1
MRS 6E 77, DO SEIW T sl X REDRSL 1 5090 A T
flEo [FRF, DO WE T —A 8k IR 47 BOR A7 1
(DPTR, data protection technology repository), ¢
ZorkaAh. RS, 227t E . TRV
SEHRPY, BRI © PR AR RE S, TR
P B R F R (DPT, data protection technology)
MRAEZT DA. AHJ, DC SE3L T 40K B2 (1) DA Stk
FEAMIR K YE DA 168 ) A3 IR 2518 Sk X 45
P B IE AT H G, LIS = R R 55 B IR
DC #U DA ) fe J4R i FFSEB DA H A
BIhRe, I I DA O BESEILN DA ) SE I
o M, DC NE T AEH R% i (TAC, trust
anchor client), [1] TAA AAZINUE. B VilA4%
1) &8 22 A BRI R 2K DL FR I RE B0 U 1) #) J

AN AR 55 o
DA 5T DO Ji HE 1 Bodfa 8 T8 v 1 K ik

%, BIEEIEREE. AL, k. s, .
Hh B o b ER . SO, SO R OR
P R EE A A, B 2 5 A s T
DhREMERS, M4 I R R L R BEAT 75 . 1%, DA
Y 0 d i 25 e 71 Bk DC, 2 J5 H1 DO/DC k45 ik
5K DA BEJIEFEGIER DA, JFSitigm ik,
DO 4% T %t DA #E47T DPT S, A 55 B AR %
1 (API, application program interface) & %4k 55
XPAbEEE, ATLL DC AKHE DA 62 I 3ha 7B .
HH I B I 1 FH I SS APT S AR IR 5578 3K
DSF £ DA HIfFE s AL, i K sk &
Bl rofrfs, KB H EHEE . AT,

TAA 72 6G A5 1 £ 4 i i ACHE, A3 AGEE
B VilEm], wih. WS AT EThRE, JF HiR
PR T XCHRBE S AT E ORI SRR L, fRI A L
PPV SRR AT SE 4.
33 HEEmSHMAEMRE

Kol i RSB R T A g T AE Y
Bk s, HEshSCBUB A LSBT %, (8
THEHE RS I 6G W26 (R FL At i S DO BE R . PR
e 5 HAR M A2 A B gt i ERdR I = W
LRIhBEMA]L PIZEERE AT N AT ST

5, R T U T ) DO BT A L,
PR T T YRR B MO, P R gS
BEAT TR B4 4 T Ea i H B . Bl T
SLRATHNE B, BB, 3RS R QoS

TRRR, i, By 2 rvEm . SRl UESETT A
HEHIE A TR &, D] DL e il 2 T 5
TR 55V SRAFAAE S8 F P T 2 0 1) DX 43 AR

ARSI . M0 B P e -, Ak
6G H 5 AR . AT m AN s L S,
AE MR AEVAE . AL Ui dh]. BRFATR
P PRI DL rT SIS E RN B A A s
HEERRBGER. FEEIR MR AT EAR S
FORRAT , LT TR 1] 0 R HE B A5 o 5 T Dl AT {5 T
TS DA AR ST R — R IR s B XA (S
AR e A& T A SO AL YE

HH T 5 AT {5 1 3 2 A HARHU TAA AT DA,
TAA 383 AT {5 TH K A s EAR R AL AT {5 () X B
HERRSS, B, I 6G XHUEESLE]. HEREA L.
B 5 5. AHMSHMHT IO DPT SR
EHARIN DA R TS EARE 7 b 2 Rt
RIS, B2 s e RmUE R . DA ¥
REAL S AT AR5 A4, it iR At E
P, BRARY IR EE DhRE . thah, Hidis i
(A5 23 A T L@ R T T 58T
34 DO 5 DA W97
3.4.1 DO #)i& 4T

DO @it DA Rk BIERE ik 55 RE 71 A1 DA [H)3#
HIERIRSS, B DA MKMERER. R,
DO R BRI B i 5515 SR IE £ A& 11 DA, Zn
HIRETE, JETEAM SRR K ke . DO Eid
By i R # i (DFCP, data forwarding control
protocol) K EHE % K A5 BRIEL DA, FFHILFRH
BRI ER R RGNS . 5, DO il DFCP M
DA ARG THdE .
3.42 DA #9547

DA AT DASEIL 2 Rl AL BE T B8, IR LLTHRETE
DA JMHAIEAE N DA e 77 B3k DO/DC, FHn]
J FAREE ST . DA N FGEEAT IR 4 B
7, DO R R B MR 45 75 SR A1 DA (130 1
AesitignHE. tHMZIhAEE (NF, network function)
5B MR TS 3EN DA, RIE DO g HEF NS
PAT DA 1% EEThRE . WRFTFE LA DA 47
hEe e, WIFEPATEA M DA )5 — IRk E 4
B R IIBEHE N T —1~ DA, S{EA DA i2
17 56 AR T e 5 I HE IR 25 APL S ft4h N H .
3.43 DA #3HEFREX

DA [ B0 5 s, DA fEMZ o
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| ) | iR P SIDA
— W R 4 A B A AR

Kl 4 DA MW IBEITHE
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[ M 730
I | :
........ 111 R RN R
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DC DA i
RAN fror e Thr
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S\
G ' N
\
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/
/
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ssjs)

(a) e

(b) HER

(c) RAERX

K5 DA HfE i

3 FparAT R, por. A ERANRE A
MSr B R DA FE M 25 A1 DS W e EL NF
5 B I KR E RAN B0 NF DL 280 %
#FH N E DA; RE BRI H LM DA,
[FI 72 RAN. NF B i & B N E DA. W
2832 5 T N AR SR ) 4% 21 58 R0 S 7 SR ik B
B E
3.5 HiEmEEBEARA

WIS 1.1 HTIR, ARG 0EAE P 22 TH [ 2 1
BRI, DURERSIENE, BURENT R [
FEAH; 1M 6G A FEIRMMNL, Z4E54H.
TR SR B TR B U . Kb fE . AP
SN BRI S5 T RS 2L R ) B HE A I K 3. 6G
B, Ko s A AL B R A E R, B
PEANOCE L ETE B, FEERA R ST BEREE
WhEE, Ptk NTEEINRE . URAh, RGN aiE
(1 5 57 LB AS BR AR A S AT R, BR AR A A
GEH B 2 s i) R iR iRoc i K,
ASFRSCHAT AR . TTE 6G WZEH, A T i 2B
W5 HipsmwR, BREE BT S (DA
T B T ROCMAR N A, REHRE R T

mo PRI, 6G B i 5 R R (1 T 17 B ) e
KL

LG4 ) 2l e RN sUEALH), BET R
AR 28 ST AN TR ST N R R IR B . SRR
TR R LU B A, 6G HdE i BAT 73
AR s PRI B T8 (s ROV SR A 23 50
T BRI EP,

R B f SO B s e R se Ak (DAD IR
&, ARSCPRW T 3 MAMTH 6G HodE T B e A %
ARITH, WE 6 fios. fHEERZ, BiEEER
AR, —ADNEE RS W RS 2R ETE.

AR L DARE. MRS, B
KRR (DO) MRS 7R, 1% DA 1)
AE g HEAL RS T8 I HLh s, PR RIS
AL DA B R . DA MR R I R 3
T8k, ERFERRMAAH. FN DA GitH R s
PR SCEAN T H, 47 _Eikgs DO. Bl RSSHdT
SR EMREAREE, DA MEREHE KR

FE2 % DA TRE. ICHIRER, DO R
Pk 55 75K, 2 DA [WIRE /2 fe g HEAL 8o il
LA, PR R R RIURKIE AT DAL A
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BB R B BB RS2 SRS R 92
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<X (BERER)
ﬁ m
4 //1 Bl % am//ﬁ Bl //ﬁ Bl
X Rl i = P FERL AL
ﬁ s R A RS
=
F | &
FRTR e
, e ErenT \ [ |
------ code ol CHERT g5 %ﬁiﬁ vji el y o BA %g - || L] 2 |-
o | e o L || || | Rl 8| i il [} T 1
I 6185 | re i T MR | s R Ik

(a) DAFRE HCTRA

(b) DATRIRZ BOCHRE

(¢) DATRIRA T RA

K6 3 MAIATHI 6G Kl T M 5% R BoR Tr %

I DA 456 kA5 BAE BT E R AR T
—Bko HREEZT DA FRHEEE SRS 1)
RAG BT R, BRI B A DA B RS R
H T DA B ST S 0 i kAR R BB 5 R
% FERNH . DA Guvt-f R B SCEOR 715 4
T4 F EIRY DO. 5% DA TEHURE IR 55 45 45
W25 7 BUHE IR 55 T B e e R I

FE3 Y DA FHRSCETCIRASES, DO AR
% 2K, 1% DA (W68 1/ Th e g HE 4 R B i 1 S I
Hidh. DO K AR 55 5 0L IR Hde % R B AR AT G
i, Kt ki%4 N 1D DA. DA il fRig /e it

HHREARRCCN N —B, SRR S KR
. HH DA RROCEARL 4 EENH . DA
RGO HERT gt a2 kg DO. W%
DA 7EH 45 M 55 45 0 I b 5 i

RYE Bk 3 KRB RER, TR 1~TE3
HE g SO o il WK 6~ 8.

Hrpr, DS ID £REdE RS RR (data service
identity), DP ID F/¥#EEEFRR (data pipeline
identity), WMMGERR ST H B R K EM, “0”
“17927 IR TTHR 1. 24 3. K 7 ¥ routetype
PR —Bk H 3tk (DA, destination address) J&

*6 FE1EEERATN
0~4 5~8 9~12 13~16 17~20 21~24 25~28 29~32
PR (0) Header length DS ID
DPID Sequence Number (1% octet) Sequence Number (2™ octet)
Sequence Number (3 octet) Payload length Payload
Payload
Payload

x7 7R 2 HEERT
0~4 5~8 9~12 13~16 17~20 21~24 25~28 29~32
PR (1D Header length DS ID
DPID % e Bk £ routetype1(0) next da id1
next da id1-cont routetype2(1) N —Bk DA 431 next da id2
next da id2-cont next da id3 routetype3(0) next da id4
next da id4-cont routetype4(0) next da id5

Sequence Number (1* octet)
Payload length-cont

Payload

Payload

Sequence Number (2™ octet) Sequence Number (3" octet) Payload length

Payload




55134 PEEERAE . 6G R EIHAE AR RO IR 55 5 Kl T © 69 -

=8 FE 3 KR AR
0~4 5~8 9~12 13~16 17~20 21~24 25~28 29~32
PR (2) Header length DS ID
DPID Sequence Number (1* octet) Sequence Number (2™ octet)

Sequence Number (Srd octet) Payload length

Payload

Payload

B DA (HUE R0, BiiE 24 DAIUE N1,
FH UG AT AT A 7 58 RS BIR/ s %R 1
IR K/ANA 11 byte, T7 5 2 Wl SRR/ MK
MR, IR 5 Bk, Hh s Bk %
&, Z8HM DA MNMUN SAS, THEIRCCKIRN A
31.5 byte, 775 3 HIHRICLA 11 byteo MKHEV 55 KF
FERT TG ToT dl @)~ K/NLH 50 byte, Al
BRI KN 1450 byte, MIZREHE GIIEAR )
SPRIKANZIA 15 byte, 1BAEIEI 5N ToT il 5
30%, AT 5 20%, ME$EHE GIEHR D & 50%.
P AT LA AR BN R 5 B AL R R
T% 1, ToT Bz 50/(50+11) =

81.97% , Al I LHUE N1450/(1450+11)=
99.25% , W 2% B s A% i 0K N 15/(15+11) =
57.69% , B & B ¥ L % R N (50x

30% +1450%20% +15x50% )/ ((50+11)x30% +

(1450 +11)x20% +(15+11)x50% ) = 96.60% o
J7% 2 ™, 10T L 50/ (50+31.5) =

61.35% , Al B LM N1450/(1450+31.5) =

97.87% » M 4% BUHE £ i R R 15/ (15+431.5) =
3226% , R A& HE 1L AR N (50x30% +

1450%20%+15%x50% )/ ((50+31.5)x30% +

1450+ 31.5)x20%+(15+31.5)x50% ) =90.84% o
T3, ToT B LRI 50/ (50+11) =

81.97% ,» Al FIEALHAHE N 1450/(1450+11)=

99.25% , W 2% B P AL F K N 15/(15+11) =
57.69% , RGN IEAL 1 R (50x30% +1450 %

20% +15%x50% )/ ((1450+11)x30% + (1450 +11)x
20%+ (15+11)x50% ) =96.60% . A~[F 7 = E 1%
FIRCR T LI 9.,

IR H R TR i 7 S SEBI T DO X DA [#)
BT AR EE R S Yy, RN SEEL T B
AL SEAR K8, SRR R R s
EIE (WHEARICER. 285, AR T2 6G M H
W REAR RSB R, LR HAR RS AT 4 e 1t 1)

*9 ENEE S Eid o EST

IoT #dE AR WSHIEONERE  REHDE
FHE1L 81.97%  99.25% 57.69% 96.60%
FE2  6135%  97.87% 32.26% 90.84%
JE3 81.97%  99.25% 57.69% 96.60%

4 KRMRAME

RLEAT T AH I 6G F sl (5 W 4% 5040 i
ThREZEME, JREEH T 3 FhLLECHE v b0 i Bl 15
FIRIEE R AHLE], NEET 6G 4% A BT 2Rk 4t
22 . SR, 6G U TH ¥ 74 H S FH AR TH A7 AE — L
ek -

556, 6G FaliEAE M4 EEE P SO T R
. 5G R al@ s M2 4 i FH - A dl S A
B BB SRR S VR N Y, SIBLTHD 5 T (R F 2
REMRAR LA AL . R RMb . A D R 2
6G BHETH FIFE T BB, RiG. Wi BTk
P, SIS G —— R
R HIL . BRI DA B
&N

FLR, B B T A M BE A AT R AT R
Fi, N 6G HUHRE T AR A3 S Bm B FH 4244 0 ik
o WL T AR AFP DAL DO #E 5=,
ARG A [ 5% 75 SRR e B0 5 1, B B0 TR 25 3
ITIRAR, HEPERESLLS, MR S50 2 43 B X 25 8
E RO RE SR STURT AT 37 Ji M i 31 45 L P SI2 56 A 458
ERfR 00 50 AT 45 SR 0T 6G Hidis i 1) S RV M B B
NIKIER

W, 6G HAEI T E AR MEN . AridELRE 6G
HmT T R H IR, T A R R 55 3
AT, HEBNIARL 6G HARE T IR, RTS8
BRBR BT e IDhREE X VEAN A BB 4
YR S 56 20 M, HESh 6G B0 THIAH AR vk 1) 52
RATFISH, FTHAT FiRESs, (Rt &, Ik
6G Gt — At S TE 1
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