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YD/T 3365-2018 {7 &5 A EH (BIER) HARER

IETF RFC5880 XU JaliEReta il )5 (Bidirectional Forwarding Detection (BFD))

IETF RFC8279 fEH MR Il WA E G MHE RS (Multicast Using Bit Index Explicit
Replication (BIER))

IETF RFC8296 f£ MPLS Fl9E MPLS M 4w ()i % 5] BN E Hil (1334 % 1t (Encapsulation for Bit
Index Explicit Replication (BIER) in MPLS and Non— MPLS Networks)

IETF RFC8321 F:THric & AikriR & EfEliE (Alternate-Marking Method for Passive and
Hybrid Performance Monitoring)

IETF RFC8401 F£-F- BIER L% 1) IS-IS Ml ¥ € (Bit Index Explicit Replication (BIER) Support
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3 HEEEIE

PR 45w 1 3 FH T A SO
BFD Bidirectional Forwarding Detection L [e) 324 Ao
BFER Bit Forwarding Egress Router PG R B R A
BFIR Bit Forwarding Ingress Router =y ol
BFR Bit Forwarding Router LG i 2
BIER Bit Index Explicit Replication R 5] BR SR
BIFT Bit Index Forwarding Table RLR G R Eg
BitString Bit String (A
EVPN Ethernet Virtual Private Network DL W R 405 F I

IGP Interior Gateway Protocol PSS DX R AL
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IPTV Internet Protocol Television X 2 B S FE AL

IPv4 Internet Protocol Version 4 BRI ER 4 hR
IPv6 Internet Protocol Version 6 HIEMPMLEE 6 iR
IS-1IS Intermediate system to intermediate system Hila) RG 3 6] RS
L3VPN Layer 3 Virtual Private Network ZEEMERM
MPLS Multiple protocol Label Switching 2 WU 2858 H
MVPN Multicast Virtual Private Network AR AU KA
0AM Operations, Administration and Maintenance PR B Y4

OSPF Open Shortest Path First T FE B AR A S
p2up Point To Multiple Point REIZ R

PM Performance Measurement PEREI &

PNPM Packet Network Performance Monitoring WM g PERe A 15
RDT Reverse Defect Indication J R B FR 7R

ST Set Identifier Fbril

TLV Type Length Value RMK

VPN Virtual Private Network REAUE KA

4 R
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FEFMPLS OAMAIALHIBEAT ™, TEBIERMIZS Hyfy F T MPLSI 4% HH 1P ing 2 Tracerout e 32 18 1A Al A2 i
B 7ik. [FIRT, BIER OAMZET-BIERMIZSH™F& 1 XU #E AL (BFD) AL, 7] SEEUEIFEY 1P i
R . R T dBEA I, PEAEMIE (PM) HU/2BIER OAMELARFECTEMIE 5, BIER PMI:E @ i il &K
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5 BIER BMEERUEIFINEET K

FRPEBIER OAMFZ AR FEAE R, HIJREF R0 TF:

a) BIER OAM Fr#l 75 3R L 0 SRR B 2 BN AE i J2 78 BIER /22 B3 BIER 2 )¢

b) BIER OAM 75 %2 3 Ff A BIER 34T 7% BFD 75 £ K A2 BIER OAM £x1f;

¢)BIER OAM 75 ZZ3CHf AR Fh 2] 5 Ak BIER OAM X1

d)BIER OAM DA 25 > 5 3 50 (RN 44 75 (1) OAM 1 4 Rl & 75 v 5

e) BIER OAM DAZBSCFFER[] (1) OAM J79%%, L4 % a6 P R 00 AR 14 e o

£)BIER OAM DAZBSZ 4 XX IR () OAM J77% . % OAM J75 ] DAZE & 1E [r] YT P 428 BN 8 R B¢ [ ) i /03 R
Betn,  MTE T s BVR T s OAM It 2 1 5

g) BIER OAM DAZ5 S FFFE4S 52 BIER (1) BFD 5 5 0%) BFER AJ GEME E 30 W%, Ebfm, P2MP BFD active tail.

h) BIER OAM 420 S 477 B8 A% d5e KA 5 H. TG 1K I s

1)BIER OAM 4255 #F BFER 77 f6F BFD 5 s i 388 A (1Y) RDT J8 A1, Lk, 7€ P2MP BFD active tail
Hfg ] Diag;

J)BIER OAM A2 4 = Bl FH 4% 3 1 14 BRI = 75 7 5

k)BIER OAM AZB Sz FrspalERE R ik, iFE A E, BaK, IR %,

1)BIER OAM 25z Fea il i@ s, thln, H5Z48R{E5;

m) BIER 38 - AT & BFD 5 fUm DA i M Y00 368 28 38048k P9 4 2 1) — 2. BFD;

n)BIER OAM A2 7 BIER EZM B M. toln, 75 B R Ry Bk 5 55 .

6 BIER RMEETRLEINENX

6.1 BIER OAM RICH& R E N

BIER OAM #RC'% 6 BIER k)&, 18/ BIER k) Proto BRI BIER OAM R3¢, #1HE Proto
B E Jy 5, M)y BIER OAM 432, BIER OAM y4 B S FBE YU E 1 M FE 2.

%<1 BIER OAMEHERRXENX

ol1]2]3]4|5]6|7]8]9]t011|12[13]14]15]16]17]18]19]20|21]22|23|24]25]26]27|28]29[30[31
Version Message Type Proto Reserved
OAM Message Length
Message Type Dependent Data

7% 2 BIER OAM JHE FEE X

. K ;
T _ Pi ]
(bit)

Version 4 AT, MErA 1.
Message Type 8 HEZER, BT,
Proto 4 FH KR 51 BIER OAM J& FIHRSC, W A oM E N 0.
Reserved 16 {REE 7B .
OAM Message Length 32 OAM Y8 BB, AFETH B LAV BRI .
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Message Type

Dependent Data

e

OAM Y4 B 2% -

Message Type F: %5 X BIER OAM PUFH ERA, 3 LMK 3.

%2 3 BIER OAMEEXBIE N

(=l E X 1t

1 BIER Echo Request | #HJJyBIER 0AM Echo Request JHE. & XMW 6.1.1 75,
2 BIER Echo Reply B4 BIER OAM Echo Reply 6. & XL 6. 1.1 71,

3 BIER BFD W] BIER BFD JH 8. & W 7.1 75,

4 | BIER PM F W BIER PMHE . &L 8. 175,

6.1.1

Echo Request/Reply #&E X

Echo Request/Reply Sk & 7 BE X WK 4 )3k 5.

4 Echo Request/Reply jHELBRAEN

oft]2]3]4]5]6|7]8]9]10[11]12[13]14]15]16]17[18[19]20]21]22]23]24|25]26]27]28|29[30]31
Ver Echo Req/Rep Proto Reserved
QIF RIF | Reply Mode Return Code | Return Subcode
Sender’ s Handle
Sequence Number
TimeStamp Sent
TimeStamp Sent
TimeStamp Received
TimeStamp Received
TLVs
&= 5 Echo Request/Reply jHELFEREN
FB KB (bit) 1t
Ver 4 MRAS, HErN 1,
Echo Reg/Rep 8 VH S\ 2870 BIER Echo Request BY BIER Echo Reply.
Proto 4 WENO.
Reserved 16 R 7B
PRI, S F 2 B, Rk PRI NIP e
X, BAA s Bims, MW ERK 3B, B EIZIE
QTF TEEE1588-2008 PTP #% K.
RTF LI TR R, B E R 2 B, K% T B I NTP B
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X, WAIN s Bims, MWEK 3F, B EE R
TEEE1588-2008 PTP #& 3.

Reply Mode 8

EX 6. 1.2 75,

Return Code

2494 B4 BIER Echo Request B, #E N0, HJHEN
BIER Echo Reply Bf & ANFE 0, & 6.1.3 75,

Return Subcode

FFRE

Sender’ s Handle 32 RIEFRIR, HAREE O, AT UCHCIE SRR ZH R .
Sequence Number 32 FHE, mAEREAE, HFRNELY .

TimeStamp Sent 64 K% Echo Request JH B 0 [E) 2k

TimeStamp

Received 64 S Echo Reply 78 B BB [E1EK

TLVs FES TLV . 8 LI 6.2 75,

6.1.2 Reply Mode X

Reply Mode F: 2 TR A B R (A, Reply Mode RALE X MK 6.

2K 6 Reply Mode HBIE X

{1 7E X i
1 Do not Reply FHBZW T AATFENRE .,
Reply via IPv4/IPv6
2 | UDP packet TR T 2K Echo Reply #3263 1P kb
3 Reply via BIER packet | & BAH0 &5 72 06 Echo Reply i SC 35 3 BIER sk,

6.1.3 Return Code EX

Return Code EEH TFa/~iH B RIR AN, & XWFE 7.

7 Return Code FEREN
(=l E X Wi B
0 No return code JH 5~ BIER Echo Request % H .
Malformed Echo Request
1 received F RN R K] Echo Request JH BRSNS 1R
One or more of the TLVs
2 was not understood F IR VIR TLV .
Replying BFR is the only
3 | BFER in header Bitstring | SRMIHENCT £/2 BFER, R SORFE AR B HAD AT 3.
Replying BFR is one of
the BFER in header
Bitstring FOA AT 55 2 BFER, R SCHE R B HA AT A
Packet—-Forward-Success | B8] BFR 35 S5 KR C TS, {F traceroute 1&
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AAEH
Invalid Multipath Info
6 Request FKIAEILFN Echo Request JHE&H ZHAEG .
No matching entry in | ZHIHEIRH Echo Request JH B H 1) BitString Joik
8 forwarding table. 5 R R IULHC

F I H) Echo Request YHE AR ST 5 Original
9 Set—Identifier Mismatch | SI-BitString TLV 4EEHT ST AA—F.
10 | DDMAP Mismatch FWI U Echo Request ¥ 2.7 DDMAP ARPGHL .

6.2 BIER OAM TLV ENX

AFIANEE T 2 F0 BIER OAM TLV, #E#7T BIER OAM 303k, A AL FEE X WE 8 K#E 9.

%< 8 BIER OAM TLV #&XENX

ol1]2]3]4|5]6|7]8]9]to11|12[13]14]15]16]17]18]19]20]21]22|23|24]25]26]27|28]29[30[31
Type Length
Value

%9 BIER OAM TLV FEENX

T K (bit) Wi W
Type 16 TLV 2k %Y
Length 16 TLV K, A5 Value 584 MK E
Value 32 TLVAH, BAE XIF.

6.2.1 Original SI-BitString TLVENX

Original SI-BitString TLV T4 —4H BFER A5 BIER Sk AH[E ¥ BitString. i% TLV ©AZ01E
Echo Request R #EH7, TLV AR FEE X ILR 10 K& 11,

=10 Original SI-BitString TLVHRINENX

ol1]2]3]4]5]6|7]8]9]to11|12[13]14]15]16]17]18]19]20|21]22|23]24]25]26]27|28]29[30[31
Type = 1 Length = variable
Set 1D | Sub-domain 1D BS Len | Reserved
BitString

Fz 11 Original SI-BitString TLV FERENX

F B | KB biv) | B
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Type 16 TLV 28%Y, FHH N Original SI-BitString TLV.
Length 16 TLV KJZ, EHE Value # HIHKEE .

Set 1D 8 BB N BitString FTEHI ST

Sub-domain 1D 8 W 1% BFER BT J& 1)1 3A5 15

BS Len 4 W E N BitString MK,

Reserved 12 RE 7B

BitString QS KL HAE BIER Sk QI 148 — 4 BFER 7455

6.2.2 Target SI-BitString TLVENX

Target SI-BitString TLV #7 7 —4 BFER /5 2., F8/~1%4H BFER 75 B N2 BIER 0AM Echo Request
WE, TLV R L7 E IR 12 3k 13,

= 12 Target SI-BitString TLVIRIEN

oft]2]3]4]5]6|7]8]9]10[11]12[13]14]15]16]17[18[19]20]21]22]23]24|25]26]27]28|29[30]31

Type = 2 Length = variable
Set 1D | Sub-domain 1D BS Len | Reserved
BitString
= 13 Target SI-BitString TLV FEREN

B K (bit) i
Type 16 TLV 288, FHHN Target SI-BitString TLV.
Length 16 TLV K, NEFE Value #HIKE .
Set ID 8 WE N BitString FTEN ST,
Sub-domain 1D 8 BCE 9% BFER JTJ& 1) 5 38R iR
BS Len 4 BLE A BitString MK E.
Reserved 12 TR B B
BitString QES R B N 2 [ 5 11— 4 BFER 175 8

6.2.3 Incoming SI-BitString TLVENX

Incoming SI-Bit String TLV fEN 25 f 0 & ) Reply W2 ifay, TLV kg2 b 7 BUE XL

14 5% 15,
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=14 Incoming SI-BitString TLV &R ENX

ol1]2]3]4|5]6|7]8]9]to11|12[13]14]15]16]17]18]19]20[21]22|23|24]25]26]27|28]29[30[31

Type = 3 Length = variable
Set ID | Sub-domain ID BS Len | Reserved
BitString
= 15 Incoming SI-BitString TLV FERE X

B K (bit) ]
Type 16 TLV 288, FHHN Incoming SI-BitString TLV.
Length 16 TLV K J, NALHE Value #B843 HIKE o
Set ID 8 WE N BitString FTEN ST,
Sub-domain 1D 8 BCE 9% BFER JTJ& 1) 5 38bR iR
BS Len 4 WHE N BitString MK,
Reserved 12 R 7B
BitString QRS S Echo Request 5 1) BIER k(¥ BitString.

6.2.4 Downstream Mapping TLV ENX

Downstream Mapping TLV Z£ Echo Request JHE F¥#747, FF#E4 FPiSHE S, 24i% TLV #4765,
Target ST-BitString TLV A Zi#EHi7E Echo Request YR H, TLV M 0FBE WL 16 % 17,

& 16 Downstream Mapping TLV &N EN

ol1]2]3]4]5]6]|7]8]9]t011|12[13]14]15]16]17]18]19]20[21]22|23|24]25]26]27|28]29[30[31

Type = 4

Length = variable

MTU

Address Type | Flags

Downstream Address

Downstream Interface Address

Sub—TLV Length

List of Sub-TLVs

% 17 Downstream Mapping TLV ZFEGE X

o KJE .
T . 9]
(bit)
Type 16 TLV 28%Y, FHAN Downstream Mapping TLV.
Length 16 | TLV KJE, {AHE Value F IR EE.

10
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MTU 8 HH ity 11 (%9 MTU {F
Address Type 8 NIF R TP bR, AR LR .
Flags 4 S/
Downstream Address 32 FEbE .
Downstream Interface
Address 32 | Mk DMk,
Sub-TLV Length 16 FTLV K JZ.
T TLV W%, Downstream Detailed Mapping Sub-TLVs,
List of Sub-TLVs A | EY6.2.4.1 .

Address Type FEE X W 18,

7= 18 Address Type FEENX

(] E X MR T B N R B R
1 | IPv4 Numbered 4 4
2 | IPv4 Unnumbered 4 4
3 | IPv6 Numbered 16 16
4 | Reply via BIER packet 16 4

Flags f%3 f7 BUE XLAE 19 K3 20,

£ 19 Flags lRAENX

o|1]2]|3]4]5]6]7

Reserved

%= 20 Flags FEEENX

FB K (bit) S|
Reserved 7 PR 7B
21 EHFE 1, KW BFR [M]& Echo Reply jH /5 H 75 24
I 1 i Incoming SI-BitString TLV, & 0B ANFEEL,

6.2.4.1 Downstream Detailed Mapping Sub-TLVs ZENX

11
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Downstream Detailed Mapping Sub-TLVs A] LA#£7 T Downstream Mapping TLV 1,  Sub-TLV Type
HMPER, @ X WE 21,

2 21 Downstream Detailed Mapping Sub—-TLVs ZKEIFE N

(N 7E L 1B
1 Multipath Entropy Data Sub-TLV | ZEKEEIE T TLV
2 Egress BitString Sub-TLV AT AR TLY

Multipath Entropy Data Sub—TLV #&%z0 A 7B E X W3 22 K&K 23,

= 22 Multipath Entropy Data Sub-TLV #&RE X

ol1]2]3]4]5]6|7]8]9]t011|1213]14]15]16]17]18]19]20|21]22|23|24]25]26]27|28]29]30[31
Type = 1 Length = variable
M| Reserved | Multipath Information

= 23 Multipath Entropy Data Sub-TLV FEFE X

FB K (bit) i B
TLV Z8%Y, BN 1, FH N Multipath Entropy Data
Type 16 Sub-TLV.,
Length 16 TLV KJE, (X E4E Value #i4r K.
WE N O BRI PG HRICMZ TLV & X R, &
M 1 BN 1 RIE LT ZBAAE . gre
Reserved 8 RE 7B
Multipath 58S
Information CIE'S Entropy #5215 & - Bit
Str

ing Sub-TLV #% 3 K 7B X WK 24 3K 25,

24 Egress BitString Sub-TLV #&TNE X

ol1]2]3]4]5]6|7]8]9]to11|12[13]14]15]16]17]18]19]20[21]22|23|24]25]26]27|28]29[30[31
Type = 2 Length = variable
Set ID | Sub—domain ID BS Len | Reserved
BitString

3R 25 Egress BitString Sub-TLV FEEE X

12
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