REE, EEM, ERE B OED F | AKHEDT
5G-TSNhEIM &L 5 X BEHMARETR | Monthly Topic

5G-TSN i [F] B £ 2244 5 K 2 45 4

Research on 5G-TSN Cooperation =IO HI: ]
TENE

Architecture and Key Transmission Process
KRB LML, EEE L% E LA TP dERRHE A AL FER, dLF 100000;2. SRR A S T EER

A 2E Bz, 4L = 100000)

Wu Siyuan',Bi Zihang',Wang Jianquan'?,Xu Hao',Sun Lei"?(1. School of Automation and Electrical Engeneering, University of Sci-
ence and Technology Beijing, Beijing 100000, China; 2. Insititute of Industrial Internet, University of Science and Technology Bejing, Beijing
100000, China)

HE. XA,
5G IRAET LM R AT WS LR, T SBEOSEMEREES 56 N5, ESENE;56 5 TSN A ;56
OIS T RE, MALIBO T SR, ORI TSRS TSN

HBVER AN, BRI ,56 SIEBRMBNMEERPEAT TFxF, 0T
127+ 56 MBS BB BMRE MR /IHRHER . LL3GPPIRED5G-TSN )
&R /EN, ERN 5G TSNFTE IS 32575 TSN BY5G MITIIRE 6G =
OEEIE R RIEFH1T 5 RN DT ; @8VETF 6G-TSN DEEHEZ , Wy
BBRRSSRES 5G. TSN SER R EUE & RAEHT 3 HR.

Abstract:

5G enabling vertical applications is drawing attentions from all parties in the industry. However, industrial services should to be

doi: 10.12045/j.issn.1007-3043.2022.03.006
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carried upon deterministic networks, and wireless network becomes the biggest challenge affecting the deterministic trans—
mission of industrial traffic due to its random characteristics of radio channel. In this context, the cooperation transmission of
5G and time-sensitive networking has been widely concerned by the academic community, and how to improve the deter—
ministic of 5G network has become hot research topics. Based on 5G-TSN cooperative transmission defined by 3GPP, it fo—
cuses on the 5G TSN bridge network architecture, the functions of 5G network elements supporting TSN and scheduling en—
hancements in 5G radio access networks. Furthermore,based on 5G-TSN cooperative transmission architecture, the end—to—
end data transmission process across 5G and TSN domain is studied and presented.
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5G network; Time-sensitive networking ; Cooperative transmission of 5G and TSN;5G TSN bridge
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A 18] 450 5% X 28 3% R (Time—Sensitive Networking,
TSN) H [ Fr fg - HL S T AR B 23 (IEEE) 802.1 T4F
SR, XL S8 DA I 1) 38 5, B A% 4Rt 5 mT 5 A
A FRE E (AL e o5 o ok 55 K 07 XS 4y
Z k5 H (TDMA) 2B, 76 152 4 B (7] [) 25 11 ik iy L fike
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VR BE LT ML 3 T BA S R0 PP A T 5000 AL R B KLl
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HEZHLHITIR S LA R 28544 , AR 43 () 7 QS B¢
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TR BE (it i S IR A AL R O A
SR i TR . AR, 56 5 TSN W45 7E
ZEFRAE AR S S SR T RIAFAE B 25 57, 4%
b5 T E s 2Pk, ANl 78 24§ 5G 1 TSN M 2% T g
RN LA S KRR 8 Mk 2 X 25 45 Ty B 9 1E
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7 EL 5 5 TSN A 2 M 4 Toag il & A TSN W 2% $2 {10
LRI TIRE ; 5G RGN N2 55 TSN WM/ 28 4 Bl 2
AZAS TSN Bk, 7] DL B Z A~ TSN M 2% 1) Jo 4k U [A)
TSNAER 5G A 4R M 45 2 TSN ARy 5G %L W I 5T
F2 A I T [ 38 38 ) B R, O 5G I Tt ) ) B
R VRS RE LRI . 33X 4 R T I 2% 1) 5%
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25 R GAE R — > TSN P, G045 1 45 ] TSN %% 4 5
(Device Side TSN Translator, UE/DS-TT) . 5G $& A M
(NG-RAN) \5G #%.C> W45 I T 5G A0 B H] = T 2
(UPF) . 5] TSN %% 2% (NeWork side TSN Transla-
tor, NW-TT) fI TSN AF. 7Ei% PpIa] 4 8k o {L DS-
TT 5 NW-TT 3 HF TSN Pp, 52 95 TSN S5 52 5 LA
Ll s | TIP3 [T 2R A X6F 5G 2% 15 S 1)
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XFT5G#%00 P, G A SR 1 an T Ufe

a) HrH TSN-AF Difig, S35 TSN W 45 ] 1) 5 4
LH,

b) B3R PCF SR 2 D AE , 5
W& USRI A

c) Wi A 58 348 PRI HE (Access and Mobility
Management Function, AMF) | 2 15 4 P IJ] i€ (Session
Management Function, SMF) | 4t — % 4& 45 1 2 g (Uni-
fied Data Management Function, UDM ) %5 ¥ JT , 5% 8 X}
TSN b 55 19 Bip USR5 0T (PDU ) 233 19 8 FE DA ) 5
UE/DS-TT [8] %) TSN Z: 50 5 1 HL 5
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45 I £4% 6] it TSN B4 [ 46
1.2 MITIhEEN R
1.2.1 #I MWL
1.2.1.1 #&lifii——TSN-AF

TSN-AF R 56 Biig Mot , FEHA& 3T
Bl 8

PRXF TSN L %6 1456



KRBT, REM, TRE R OG5 B

AT

5G-TSN =W LR 2L 5 B EHRIEM R | Monthly Topic

UDM  —N52—  NEF
N33
N8 N1o\
"""" T il 1 ] £ il
ESHINEPS AMF FN114 SMF N7-| PCF |-NS— TSN-AF — %qjcnl\fé@aﬁ
DS-TT
N1 N2
= JH
TSN L 4 ps—r1 | UE RAN —N3—— ypp NWTT Jish
L AL
”””””””””””””” L no—1

Bl1 3GPP R164EH Y SG-TSN Ph[al L i 4ety

a) 5 TSN 5§ 0 £ v 4k % 2% 355 ] #% (Centralized
Network Configuration, CNC) 32 H. , SZ ¥ TSN ¥i 1% 1% 77
] I SR A A A ] U Mk S5 e M AF S5 56 &R
Bt .

b) 5 5G 1.0 PCF . SMF %8 52458 B, 5230 TSN
i 55 it G S S HUTE 56 P R B IE 54804, R4 &
TSNV 55 3 16 46 9% BE & AH R 9 5G QoS B AR , R B 56
RGN QoS,

¢) TSN-AF 5 UPF } DS-TT 32 1., SZ¥ 5G TSN ]
M ity 171 Fic B 2 5 BRI E
1.2.1.2 H /7 H——DS-TT NW-TT

i TSN #4528 NW-TT . DS-TT, 37 £7 IEEE802.1
AS.802.1AB & 802.1Qbv %5 Hp i LA SZBL TSN [ 2% (1) 3
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T o v A B 2R NW=TT 3 3 i J2 5 K5 (]
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BT oPTP 4R SCHE 56 RGN A GE B f a), I i &
gPTP 2 SCE AT I8 R | 5 B AS i A1 TSN B4t 11 [
A DA K TSN B 31 TSN Ze sl 42607 o 55 40l ik
IEEE802.1Qci $ Ak i XF A F1 I i A 7 B 3t o 9 RN 4
(Per—Stream Filtering and Policying, PSFP) UL K&
IEEE802.1Qbv X t 11 BA %1 i 17 1 B 1] J8& % %% T2
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QoS T sKR ZH (1 : TSNV 55 Ji A 1IE \TSCAT %8 & B[] |
JET ) PR BHE A SESE ) I, PCEF AT LIS
FHN LRI S5 TRHE , AN TR P Al 55 43 i
HIE MY 5G QoS FEMmE , UNET X TSN Ml 55 3t TSN il 4f 1]
AT T A S R T R A FL AR T SR 1 QoS R .

SMF 1 AMF 38 2 5 1] [ 5 4> 58 B, SRHL PCF T &
Mk 55 QoS A AR (41 5Q1) , —J7 T Hy AMF jdi it N2 4% H
W4 8 K3k Ay B0k 5 — T T SMIF 3l 5 N4 2 1108
HAHEAT 25 UPF, i UPF F UE K5 AN 6] QoS 75 3K 1Ml 55 17
Wit 2538 Y PDU 2335 1 QoS it Y, 7 56 R GE N S #1
XA AN R 55 37 19 22 574k QoS T BE . 5341, SMF AT LA
i3 PCF 5 TSN-AF #3732 5. 56 M5 B (2
5 B | 5 4045 TSN 19 A5 40 $h O R o GRS
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(SPS) , ZE LB TSN Ml 55 7 QoS B[R B, #2 T 5C R G %
2l 55 B SR o

TSCAI EZALEF T 3R SHL,

a) R FIREFE] . F T4 R 45 i nl (UL
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CNC U PSFP {5 B R i | 1458 B S 40, 1L 5545
KB BIUNS % A i 1A 58 2 Bk i fa] | J 09
FUEM] ) o TSN AF 857 WU 2 R e TSN QoS 4K,
2 B 5 A 5 i 11 ) I A 2 ) B FL I e g (TSN
T TSC 28 & /N B3 S 11X ) P90 A9 S8 3R A1 3 12k
S BEAS S 1) A% i JE R R UE-DS-TT 5 83 A [A]
TSN AF ¥ TSN QoS {5 5 55 AH I 1 b 55 B4 Ui 41 348 A
SeI, I HRAELS PCF, B TSN & T [m— Mk 2528 51
it L AH ) 7 0 g 1) A AR [R) L 58 k136 B [
%5, TSN AF 73X 28 TSN Ji i1 8 th — L S 5O — 1 %
i, ML B A A 1 QoS ZEOF R A FIAHIRIY QoS it
G, TSN AF g 58 45 £ TSN 37 A et — A s 1) i 15
(Time—-Sensitive Communication, TSC) % B & %% , 7%
TSC B 75 % H I S BGE 1 PCF % & 45 SMF

¢) SMF & i} TSCAL{F & . PCF M\ TSN AF #21Ii
TSN QoS Z: ¥ 2 J& th AT QoS W 5F , & i PCC KL 25
SMF, SMF fifl & PDU 23148 etk 2 LA A 57 548 12 QoS
T, T QoS 25 831144 QoS Wi 1 TSCAL ZHUIE K A1
KIEF|FE . FET TSCALF B, JEu5 0 TSN i & 1 &
TSR T8 B
2.2.1.3 TSN AF 5 DS-TT/NW-TT #1731 i &

TSN AF F1 DS-TT/NW-TT Z [A] 7E 3 F 45 RS 25
i PN 0 310325 B b A% S s o A T 2 R ) iy 1A
R o i L4 BEAE B 4R (Port Management In-
formation Container, PMIC) %) /% % 64 F5 a0 °F 2 Fh i
e

a) i 14 FL{E 4 M\ DS-TT/NW-TT {% % %] TSN
AF, DS-TT [ UE 4 fit PMIC H1 DS-TT 3 1 MAC b
HE, HALHE PMIC/E S N1 SM 25 g8 1 7] Y15 BT %, 7
fil & UE 33K (1) PDU i 37 ol B sk PDU i E it
FELLBE PMIC %% & 45 SMF, SMEF ¥ PMIC FilAH % DS-TT
P 9 5t 1§ g 115 % 45 TSN AF, NW-TT [i1] UPF
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b) ¥ 7145 A5 B TSN AF 14 i 3] DS-TT/NW-
TT. TSN AF 424t PMIC .4 PDU 254 45 (19 MAC Hhi:
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A P ity 11 iy 115, AR 3 2ot ol Y A 23 5 9 R ok
EILPCF, PCF i SM 3R mg SCHK B el 72, 56 T MAC
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KY DS-TT, TSN AF K M5 4H 5 PDU 23 k4% PCF-
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