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TSN Profile for Service Provider Networks
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TSN

Communications
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In-Vehicle Ethernet

7 — 77 T AT et B [ RS P 5 oy 2R A M A AT A L TR
FEAREHATIE AN K BT, B 7R HT 6 T E B $E

% 4 IEEE 802.1 EE#ITHHRTE

P802.1AS-Rev

Timing and Synchronization for Time-Sensitive

Applications

51T (Revision)

P802.1AX-Rev

Link Aggregation Revision

17 (Revision)

P802.1Qc¢j Automatic Attachment to Provider Backbone &
Bridging (PBB) services (amendment IEEE802.1Q)
P802.1Qcr Bridges and Bridged Networks Amendment: T
Asynchronous Traffic Shaping (amendment IEEE802.1Q)
P802.1Qcw YANG Data Models for Scheduled Traffic, Frame T
Preemption, and Per-Stream Filtering and Policing (amendment IEEE802.1Q)
P802.1Qcx YANG Data Model for Connectivity Fault gE
Management (amendment IEEE802.1Q)
P802.1Qcz Congestion Isolation gE
(amendment IEEE802.1Q)
P802.1Qdd Resource Allocation Protocol gE
(amendment IEEE802.1Q)
P802.1Qdj Configuration Enhancements for TSN gE
(amendment IEEE802.1Q)
P802.1ABcu LLDP YANG Data Model E
(amendment IEEE802.1AB)
P802.1Abdh Support for Multiframe Protocol Data Units ST
(amendment IEEE802.1AB)
P802.1CS Link-local Registration Protocol i
P802.1CQ Multicast and Local Address Assignment i
P802.1DC Quality of Service Provision by Network Systems | i

& B, IETF # Detnet T {EZH5 IEEE802. 1 B |a] Gk W 4
(TSN) EHHATEEIE, W ESRMNEFEENEEYT E,
NE 2 BME 3R SCGE AR BUR W SR A sessor.
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RFC 8557 Deterministic Networking Problem Statement 2019 5 B4
RFC 8578 Deterministic Networking Use Cases 2019 5 B4
RFC 8655 Deterministic Networking Architecture 2019 £ 10 B%*
draft-ietf-detnet-bounded- | DetNet Bounded Latency B=
latency-01
draft-ietf-detnet-data- DetNet Flow Information Model =
plane-framework-03
draft-ietf-detnet-ip-04 DetNet Data Plane: IP B=
draft-ietf-detnet-mpls-04 DetNet Data Plane: MPLS B=
draft-ietf-detnet-ip-over- DetNet Data Plane: IP over MPLS Bz
mpls-04
draft-ietf-detnet-mpls- DetNet Data Plane: MPLS over UDP/IP B=
over-udp-ip-04
draft-ietf-detnet-ip-over- DetNet Data Plane: IP over I[EEE 802.1 Time | B2
tsn-01 Sensitive Networking (TSN)
draft-ietf-detnet-mpls- DetNet Data Plane: MPLS over IEEE 8021 | E1 %
over-tsn-01 Time Sensitive Networking (TSN)
draft-ietf-detnet-tsn-vpn- DetNet Data Plane: IEEE 802.1 Time Sensitive | B2
over-mpls-01 Networking over MPLS
draft-ietf-detnet-security- | Deterministic Networking (DetNet) Security | E1Z2
06 Considerations
draft-ietf-detnet-yang-04 Deterministic Networking (DetNet) | BZ2

Configuration YANG Model
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@ TSNPl F T 1T W& 5 0T M= Ja], By Ay LI A
BRENEERAGH LEUREHNEREENATRENTX;

O TSN MEHME TH I uE M, AHMET (RRU) 5
LM AT 5T (BBU) = Ja] oy B4 2 M S A 4R 11 Y 45 3%,

©% Detnet MEHZET IT NE 5T H, LAWY
WES IT P25 5 A0 = F & b 5 0 7% 2 B 28 ACH

@O Detnet WL E FTAWAFF, Aol HZH, £
W5 #GE e, Tk 5 BT A b 2 Ja] S Ak 436 WK
W E A, SR S B RO Y 4 KU

W[ DU, o R R ORI 4 T DA T P 4% BB AR B
B, EEFENEATILUANTL. BAREHEET L
FHI B . XEEEE. T BRERNE TR, AL XA
Tk 83t &R, FEFRIEGRTE.

2. B Al BORK P 2430 F R A

FEIT VL EERRRGRF, b5u EH A A g 5 Tk 426 W
HKONREENER, BANE—NFSNHAEGHRE, LA
PN, R RE P 515 B 4 2 6] 0 £ Rk 4R
EFRB A, W R A AL IE 2 T W 4 0 o ik R A 2 8k
H.

B (e GRS P 25 B Ty e AR A RLiZ 8 JF SDN R BB,
LA Bt Bk (1EEEstd802. 1Qcc ), 24| ¥ # u (CNC.
CuC), i m (Plx. M), MAETL (Tkiwmixsgd. &
%) = .
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1. B R &

B 18] [3] 2 6 e B ] ORK P 4 B b A i, A Y H R
K% Tl b F By B 8T K, 38 B B ] Rk TR 440 K 8 o & O
VT B AR T T A UK WA B 1] [ P SRR GEME A B
B2 #iR £ 7 B R B RS E R

Erf ] 48RRI 254 %5 & JFl TEBE 802. las % S #y gPTP Al %) 52 3,
P[] 49 RK Y 4t #F ] 6] %, Atk TEEE 1588v2 & SUHY PTP i,
ePTP EHERENEIaE A, AL o A4 H#ATHR B
1], B TSR T E AL AR, F T AR R A
ARG IR P FEH. ePTP R G E #F 2 O F x4 55)
B, WA PTP R MR FEOR, [F B4 4 fo
B & JER By SE B & R, 5230 B 1] GORK P 48 o [P 45 0 5 o
8] % 51 (] 2F)

2. RERE

B [e] ARG P 2 T B9 45 K B, TR 0RO R bk 4 4k
o A B AT AR R B £ R LRIE, AT EHRKNg R
TREXEL TR F R 50 B A AT 2 LB, 1B
B R ENE 5 R RRIE. B, T Mg RHnEXA
K%, FEAER LT E. B 6 N —Fp K Edrd:
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z it 2y | 2
] ; T . a3 g q -
Types 3 Typ!ml s é Data delivery 'gn s E § Typical app.llcahon data Criticality
2 period £ £ | guarantee 5t L= size
& £8 S5e | o
@ == =
Isochronous Periodic <2ms Yes Deadline 0 None | Fixed: 30 - 100 Bytes High
. L <= 1-4 ) .
Cyclic Periodic 2-20ms No Latency Fixed: 50 - 1000 Bytes High
latency | Frames
Events Sporadic n.a. No Latency n.a. Yes | Variable: 100 - 1500 Bytes High
Network Control Periodic 50ms - 1s No Bandwidth Yes Yes | Variable: 50 - 500 Bytes High
Config & Diagnostics Sporadic na. No Bandwidth na. Yes | Variable:500-1500 bytes | Medium
Best Effort Sporadic na. No None na. Yes | Variable: 30 - 1500 Bytes Low
Video Periodic Frame Rate No Latency n.a. Yes | Variable: 1000 - 1500 Bytes Low
Audio/Voice Periodic Sampling Rate | No Latency n.a. Yes | Variable: 1000 - 1500 Bytes Low

B 6 T BhiME-hrIHISRE
PLE £y (Isochronous real-time traffic) A4,
WX E W Tizsh#EH (Motion control ), xfBfZE#yFE K&
w. HEERaE: AflLE, —REEABADNT ns; FEAHAN
KA BFEKEARE, — AT 100Bytes; 32| 5mfe
B A deadline HE3K, BU#RYE T E 7 — Mg 2 0 48 xd B [A] = R 4K
K. RARE, HERENENRERZ T ARKET Z:
TR ERN T E, T QoS WWETE. wW#
T EAWHAATE A [E 5. TSN By 8038 4% & SO W] LUK B 8] BOR% By
W Z5- ot dgR R A AE, JRBP R IE BOR.
3. & EHE
TEEE802. 1Qcc & X Y i [ 4Rk M 45 e BL B AL AL 70 4 2 %
FREEEA . BREARESEA LRSS X BRERA =
EETFAREMEBFEAEFAMEREEH B (CNC,

Centralized Network Configuration controller ) 5% f X H
FOBLE & #H % (CUC, Centralized User Configuration
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controller ).

BREABRELBAEHETAMNEREEHE (CNC,
Centralized Network Configuration controller ) 544 XA
P OiLE & #H % (CUC, Centralized User Configuration
controller ),

o AREEE A A AP 4B E#EHE (CNC,
Centralized Network Configuration controller ) 544 R JH
FOBLE B H & (CUC, Centralized User Configuration
controller ),

ZRETVEBRMNEMNE 7= THHERMLFLZB S SN
ARG, EWNSEERA ONC EHERER, Wl 7 7F:

cuc
— HFPFEED
APEE
CcNC — HEEEmLER
Talker Bridge Bridge Listener

M8 TSV RREMD

B o Talker. Listener 472 B4 0 & 3% 7 fd 7
B T % &2 # W & 40, Bridge ™ LUEAREM W = B8
R&, mIThx#EN. BAZEXEM oI V4, £4X
Pl BLE = 2% (ONC) & R P B E % % & (CUC) 7T 1F A
HUDEESREHRETEARSE L, BT URARANRZ
GUERE T B A U P 45 Ho Al &
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SR ARMEHEA N EHEIERBE AT 3BT,
CUC &% Talker. Listener ¥ JHl P &K1z B &5 CNC, BIE 7 &
B EL (REH P ME&ED ), NG RERFNEE, H#HATH
N IE B, AR R W N ST E ST 28 T R % W % e K
Hy& AN Bridge, BN 7 e L% (REAMEHEE ); Bridge Rk
B NEEAS ., BN VT A 4 K B ot B A R By SR, T
KB SRR CUC RER PR B BUROR P o P 4 6 3E R
HWig, AP #ATRENIE, — AN ZIELSBET TSN
BAW %, FEPAREEAMRGAREEANTEEZRAE
TRPRZEOLRRE, WA ZETWHH A MZ CIC &7

Talker/Listener.
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BV AFTERFLE W ERE “BER LT BR
W, WwE

R—
HEAW T E ez — MLt mniEire, iR
AT

1) AL BRI ERRERRANARE. M
TERCE B IR B, B RAE R S (CPS), LI
T Fo SEAR LR IR Rk B

2) SEWMATE-EDRZARTNRERTUER—£
P& LB AR, AT AT 6 B AR R, K
A LV

3) FABLES, BERE. AR ITEAR, HE
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GW R T B, & CEROEE R, &
RS B E” @Il AE. K. TEAGAL,
R S AR K
HUEE, Kk LE s hinizsl & G4 ETIRENER
Y RSN, BN TRHEREEMERKRMNEAR, A Bkt
2R v v Rl Ao SE B R 7 oK, TR A SE IRk AR AR 2 T
ey IR £, SOREHT T B ARl BT AR AT AT K. A I
W, KRG — 0y W4 2R i B B &7 2 R T EE ), REME
A E S R B LA E 2 I BLR W E A UK FAE
4, EZRTEAMIN. 2ARENE, ARELEE 4N
BHEARE T 4.0 EEHL EHEFHATENET XA
H el 5y — A ——TSN + OPC UA,

mAE ) ERE )T ——
=TE SO

uA Modbus PROFINET EtherNet/IP Modbus PROFINET EtherNet/IP

sercos POWERLINK  EtherCAT sercos POWERLINK  EtherCAT

EB ] 4G

(
(
(
([ mwE
(
(
(

J TCP/IP
MEE
BRHER R J AERES MBRASR TSN

B 10 TSN+OPC UA thiLE xR 7 &
TSN+OPC UA AR T — AN L0 EHEMFEIES LT

B& W REGE W%, WEEATURMRERT —EREEEE
B W I VAT, R R R P 2R L O e BOR TR R
fogh R MR R, B MR B — 2@ A A BAEMATLE . ARk
AREHRAENZ IR,

AL BERE. 5 EFzZER, HaFELAGE
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GEHMAAZHFENER, FEAGUHETREEFENRY
BANMRERENE T, FERMMEDEEN ABREWEERN
B 2K P 48 S #EBUR TR 25 R, A LT RE T I An £ 0k
FAM LA Ey EA. ORISR EBeU gt Han (o
AW PHELE TSN R W HE T ERM AR ERHHE AL
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EHE AW, AEIIENE . KEWE. FihE. LAE
BE . bS5 EBE. RFBEFMERSE, KAREL

29



e I8 SRR R 2 75 e 1 A

Gt S 550 i F I i St AR E Y R

i F\
- 238

.ﬂ/ .wa./
T T o © B 2

HlEEA = EFERE Eh* EENE RFID

B 11 B E GO W 4 X R Gt B SR e

B, WRSRRSNEREEE— R R LEER
HHGHE, SLEAEREREGRERLE, AEEERS
P 58 Bl S0 B I VR SR A T e B A
A A R A, DR IEA U (R AL, M B 5t
B, SUAAR A 5B 8 DL R R At P 2 A
AAEN GRS ALHE T EERAD G TR (W
R4 I B T B B AT B TR B B B, T LR

T B ] R I 2 CNC 3 10 86 17 14 B

7= [}

_____

————————————

.‘ _EEE DEHETSE -|=-'=
B .
. |@\ @\

VIR E S S & Ll CIEES 4 €

W, EUFRANEFE TV ERMENK, FEMmiTH

30



A ] SRR P £ 7 ok
(ERRBAR, HEHEH TN WAELS, EAK ERME
fH. MRS, AT L ERMGE— SRR, P4 L
$1F 0 T AT B AL Y, AR Y

(=) TSN+56

56 BAIEATI W BEERWZ AT AR RS &, 56 B K4
5, TALFANZAWBENGE S, UK T R AT 5 M Fn 52 o A
FDURR A XHE T W BEXPIRA| L BN K. B RES &
T A EEREESE. S, REETIEAXARED
W, HREHEN TN BEANZDEG, EEETENMKN
TR, 56 T AR Ak SCHE bk B R i O K Y &
B

T EEBME 56 WHEA A, B 9 2 3PP AR KT
SO HAREABRAM A LSRG RWBLE. EWEAN 6 E
GET Rel-15 AR, ETERAFMLAMEAR, TARKN Rel-
16 JRARE 4T x T MBCP . 56 A P46 DL R ZF BRI C-V2X %
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3GPP R16 22.261 {Service requirements for the 5G system)
R, PR 56 REUSF T g R T A E SO P 4
FBY B, FEFONAE M7 5 T ™ Ao Tk bR o] B 7 P 4
H& 1 Z0HE, 1 s 99. 9999 M &tk m&.
b [A] BURR W 4 (TSN) BN EARMLFI R A E T H T UREEHT E
WA R R EE RS, HEBRE (TSN) EARE 56
M EMERAMERE. BR. FH. TERZ2WI L
BBk P ] 4 38 e Sk

B R, e T BB W 4RAAT 56 P45 TSN BUR # f
EHMEREMT LR EFARANARRAZ —. CEARZH
RAAIT B TSN § 56 @G- F A0 X AT 58 TAF, dngmad o & #F
AT T E Tk BEM AR 56 LI E & TSN M
Aeny EEME ARG, UEISHS% TSN WANEREE., &
RER /B B AL SR T R TSN BUR B6 A BRI & A 2 ) 45 T Il 1
AR, UKy BEIHALENE&LiE ViFi § 56 7%
M E AR IE B 7 WA R BOR, FFIiR T B4 TSN A4 TSN K
HZEmomEntlk., BENARFRFHREGEEL N RERE
P T RS 56 5 T DUK MGy 77 % 0F X A8 B By Rk 6 47 %
T 47, *teb WM& NEE S BEEARIIT T Wik,

M R R NAT LAY, BueASENES 56 @b
EEWH R A 56 Pl TSN BAR B&PrH UK 56 F& 5
TSN IR & AT 1.

— 77 E ] AR 56 ¥ T % & LR &7 A s N B &P 4%,
56 RE N ARMRETUN TSN WERERZ BIRGEI N, THE
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