


AV A SRV [EFE S /20

@ | Key: AITHEBISEM?

l l
[ ERAEL AR ) | SIDSIPveithtiET
l
| | |

Ceme | e e

Eéﬁﬁﬁﬂ?z 128bits
LOEator MappingZ®

E48/ESID IPveitbhit

{ \ 10023 A1:1:B100
Function I Padding

| 10024 A1:2:B100

| | 10025 A1:2:C100

SIDSIPveitbit 7 [B)5E X7 1:1BLETZR
SIDAZBEH—RIEIE, TIPEM
CRHA R EFEFHISID
BEBEHITSIDS I Pveitiit B AT AL A&

B PR HEE=auittitzSEBlock, KEINLANEEERSIDEEZAYMYE

SORITIRERRIERTArgR] UAARER, F3ESRHAYR] 28

B F4a/ER9SIDHFEE: tmRT =AINode ID + HRAERRA
Function

g@ HUAWEI HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 2



EELEZERE

(8)
5ho MR

EEER, FEEMSEER

WEFIAIFAIRIR T, RERHA
JERAVESH
v EEHDEEEEENENE

128 bits SID

Y

32 bits

or

16 bits

W2 HUAWEI

]
s
B
I}

HEFEIRE, FEB

v ERUBSRVEERE;
v {RBENative IPiMEEME, IRHABENA.
BE =GR

IPv6 Header SRH SRH

/ .

Segment List[0] (128 bits) VPN SID

Segment List[1]~[5] (32 bits)

¢| kbRl

<<
x <

B EmMERdSFRE

v REETERMITIE;
v AEEEEIR ALY

4 bits 4 bits 2 bits 6 bits
/36%n RSl /40*n BFR /42 Loopback /48*n Ik
ik 42 00 /48 iTILE
/A40*n &R
/42 Locator /48*n iTHE
JA0*n R
/42 FRER /A8*n TREE
/32 from /40" n EiiEAIG

RIR
/36*n AR OIS
% <

...... /40*n E{m
Segment List[N-4] (128 bits) ol imo*n R
/36*n TR /40"n YRER
Segment List[N-3]~[N] (32 bits)
HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 3



CRH (SRmM6 ) 5 — 5SRV6AFER

Outer IPv6 Header Version  TC

Destination Option Header «[ Metadata

Routing Header «[ CRH SID List

Destination Option Header «[ VPN Context

Payload
JREE:
. ENXFHIRouting HeaderZEICRH-16/CRH-32 (TBD ) , RiEHFIRIZSID, RF16/32bitsHISID;
Next Header=RH
. #EY7SIDS PVl Z [ERIRETER, EBUHITIRETHE &
Segments Lefts
. Routing Headerdr R #EmVPN{SE , HDestination Option HeaderffJ1Pv6 Option TLViETS

Option TLVEgDestination Option HeaderflJIPv6 Option TLVi&+, TN HHIZEEISegment
Endpoint Option ( TBD )

Next Header=DO
EpVE R
. SKF316 bits SID, 87.5% (BRAMUEMILETCiE(EFT16bits), AH32 bits SID, 75%

Next Header
. FEXRHZER S0ption TLVER, FFHFAFRE4ESRV6AISRH

. SIDAEFIPIUEEH, tBECRAIMEHEMEED
. Node SIDEZBFMH—, F—L!
. VPN{SERHMOption TLV/RIE, LESZY, BFE

W2 HUAWEI

Payload Length

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved.

Flow Label
Next Header =DH  Hop Limit

Source Address

Destination Address

Hdr Ext Len  Opt Type=SEO Opt Data L Mapping
Containers Segment ID1 IPv6 Options REIIR

IPv6 Options (FEKE) IPV6ith

Routing Type
(CRH TBD)

SID1 (16/32 bits )
SID2 (16/32 bits )

Hdr Ext Len Segments Left

SID3 ( 16/32 bits )

4 sL

SID4 (16/32 bits )

Hdr Ext Len Opt Type=PPSI  Opt Data Len

PPSI identifier (VPN Context) 32 bits

Payload

Page 4



uSID ( Micro SID ) 52 32bit,

uSID&k
]

uSID&k
BE

JRIE

uSID-Block

bbbb:bbbb::/32

uSID-Block

bbbb:bbbb::/32

uSID-Block

bbbb:bbbb:bbbb::/48

Active uSID
0100:0001

Active uSID
0200:0002

Active uSID
0200:0002

Next uSID
0200:0002

Next uSID
0300:0003

Next uSID
0300:0003

. EHImARIFERSID, $RIEAUSID, LARIINAYBIZRESH Block : uSID
. R uSIDAYEAR (uSID-Carrier ) /9128bitAISRv6 SID, EHI&{)9:

O
O

o O

W2 HUAWEI

Next uSID:

A oo e

B E<0000>EOC
Last uSID: Z128bitsFFE/a—NuSID
EOC(End of Carrier): uSIDHYIERF, £0

LHEMActive uSIDJIEOCHT, £Z1EUSIDAILZME, HITEND SIDHIRIE, B T—1N128bit
SRv6 SIDEIDAR,

Active uSID: ZHBTIEIRAISID, ZFIFSI32bits
T—1uSsID, EVIEEEEREEIActive uSIDIE, ARFESID[96-127]1RY

EAEREEARE

Version TC

Last uSID
0300:0003

EOC
0000:0000

EOC
0000:0000

—NuSID-Carrier 128bitsfMEERY
[&, SLRE1, AbIEETR—N128bits

Payload Length

Next Header
Last Entry

Flow Label

Next Header =43 Hop Limit

Source Address

Destination Address

Hdr Ext Len
Flags

Routing Type Segments Left

VPN SID (128 bits)

Tag

Block ( 32 bits)
uSID5 ( 32 bits )
usSID6 ( 32 bits )

uSID7_( 32 bits)

SRv6 SID4 (128 bits)

Block (32 bits)
uSID1 (32 bits )
usID2 ( 32 bits)
usID3 (32 bits )
Option TLV
Payload

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved.
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uSID ( Micro SID ) 16 bit FEEZ¢, ENFELHER

usSlI Dﬂ‘ uSID-Block
] bbbb:bbbb::/64
uSID&k uSID-Block
HE bbbb:bbbb::/64

uSID
1000

uSID
2000

uSID
2000

uSID
3000

uSID
3000

uSID
4000

uSID
4000

uSID
0000

SINZBSIDFOAMSIDEES:, E16bit uSIDPEFERASMIATFXoE2BFIARHESID:

BU4bit 0-D: £F 14/16
. Bi4bit E-F: 7B 2/16

sEHIZESREUFI AT SIS, SNEEERE . sy

FRrLA—"Block®E14 x 2** 12 = 57344 NERBID ( KIMREANZIR, 2EXD RS

FEFEZBbit, KMBEZEEIFE20bit ) ,

W2 HUAWEI

81921 AHBID

Flow Label
Next Header =43 Hop Limit

Version TC
Payload Length

Source Address

128 bit:
BN

Destination Address

Next Header Hdr Ext Len
Last Entry Flags Tag

Routing Type Segments Left

VPN SID (128 bits)

Block ( 64 bits )

usSID1 ( 16bits ) uSID2 ( 16bits )
uSID3 (16 bits ) uSID4 ( 16bits )

Option TLV
Payload

—NuSID-Carrier 128bitsZESERY
f&, SUR1, RIET—M28bits

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 6



uSID ( Micro SID ) A

251
AR 22 (A IL3VPNL 55, FRE LI 58
M RT7, SEHRE TR

Site A fl\ /4\ /g\
A.0.0.0/8 Y
Site B Y\
80.00/8 | <A2)_\3) 6) 7

EE: AT RS oEHE—AJUSID, W1T5 =85
0800, uSID5ZEHJIPv6 block bbbb:bbbb::/32#iEEH
& bbbb:bbbb:0800::/48, BITIGPA

B @8 advertises the IGP route bbbb:bbbb:0800::/48

B @7 advertises the IGP route bbbb:bbbb:0700::/48
B @2 advertises the IGP route bbbb:bbbb:0200::/48

W2 HUAWEI

5%

%

@1 encapsulates IPv4 packet from Site A and sends an IPv6 packet
with DA = bbbb:bbbb:0800:0700:0200:0000:0000:0000

@1 forwards to 4 (shortest-path to 8 (bbbb:bbbb:0800::/48))

@4 & @5 IPv6 forwarding (shortest-path to 8 (bbbb:bbbb:0800::/48)),
DA no change

@8 SRv6 uN behavior: shift and forward
Longest-Match local FIB bbbb:bbbb:0800::/48
Rx'd DA: bbbb:bbbb:0800:0700:0200:0000:0000:0000
Tx'd DA bbbb:bbbb:0700:0200:0000:0000:0000

@7 SRv6 uN behavior: shift and forward, outer DA becomes
bbbb:bbbb:0200:0000:0000:0000:0000

@6 & @3 IPv6 forwarding (shortest-path to 8 (bbbb:bbbb:0200::/48)),
DA no change

@2 SRv6 End.DX4: Decapsulate and cross-connect inner packet

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 7



uSiD: ¥ BHARE, BNk EbuL, F

=

. HAFESRYG

R

SIDIREENative IPve/EtE

7ESRV6 Locatorz 4, EeaiiRluSID blockittiitik, HFHilguSIDIEHEIR
HAEEGE, EEMKIFAMMEITULAZEZuSID, EFZEISR-MPLS; BiF, AMIS A
EETR, SEMKITIMERLocator AT &%RService, FBEMEI=FEMbtE:

- SRv6/. Service SID: SD-WAN, isZlis, BlgEize

—  SRV6FARISID: FIFAEBHEIMER(ETLASHEI M Service SIDMER)

- uSIDFAMISID: FFZH5E48
uSID blocki#ix@, F4axEF, EtttbEiENE, ERSRKERFIEIERE, 2L
B TF48MIEHEZ—N128bit uSID carrier 881547 16 bit uSID, ZTF2432bit uSID,
2SIDEINodelDaEjAdj SIDESA RTLASCIR16bit/E4E, #ARERRITEER—M6 bit 7]
EREFAIuUSID+ 16 bitZAttbuSIDAR—32bitlIATEREHUSIDIESEIEEE L, EiE32bit
uSID,

W2 HUAWEI

ULAZ BEEEE

Site A | T £\

ssas —O—@O—0®
Site B

B.o.toe.0/8 f@ Q L_(.S/_

@8 advertises the IGP route bbbb:bbbb:0800::/48
@7 advertises the IGP route bbbb:bbbb:0700::/48
@2 advertises the IGP route bbbb:bbbb:0200::/48

ARtHH<E uSIDIE IR R
32 16 = 78%
32 32 = 66%
64 32 =S 50%
HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 8



Generalized SRv6
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L
e

G-SRV6[ESE[ET

« JR4SRv6 SID/9128bits IPveittilt, 1T R MESHILocatoritbiltZ8EH iRz 53 Fe R
+ TIRIEhTS i Locator A ZE EBRME— MABREI T ZS AR RS TR, XithESE), FRA B
Common Prefix
« £—'SRH SR Listen
« Common PrefixfTESRHAEATTREE , TREKEIZ—RIE: IPv6 DA
 NodelD + Function ID + Args ( BJi& ) AERERE, SRHPFEZERMHEIT, R
Compressed SID(C-SID)
 Padding=EGEBE R0, TRER, TEEME

/42 #0 /48*n iTtE

/48*n STHE
JA0*n IR
/48*n FAER
/40*n EHEAL

/36 UER <:/4° IPTVERL
% /40°n Efts

/36*n FAF i/wn &/EET
/40*n FER

/36"n TRE

Node Locator

* [ camsidran ]

Node-ID1 Func + Args(opt) Padding Node-ID1 Func + Args(opt)
Node-ID2 Func + Args(opt) Padding Node-1D2 Func + Args(opt)
Node-ID3 | Func + Args(opt) Padding $ Node-ID3 | Func + Args(opt)
Node-ID4 | Func + Args(opt) Padding Node-ID4 Func + Args(opt)
Node-ID5 Func + Args(opt) Padding Node-ID5 Func + Args(opt)
Node-ID6 | Func + Args(opt) Padding Node-1D6 Func + Args(opt)
| J \ J
, ! Y
SRv6 SID List S50 SRv6 C-SID List
16 Bytes * 6 = 96 Bytes 4 * 6 =24 Bytes

@@ HUAWEI HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 10



G-SRH: F#FHB[EYSRv6, TJIEEIRE,

Solution

. SRHHAY128bitsHha]£12E4 * 32bits C-SID, EWIFCL ( Compressed SID left ) xR
C-SID7E128bits/32bits=4 SID/NEARFRINIE, BYEO~3

. EFERIC-SID = SRH[SL][CL] , ¥8i%32bits C-SID3ZMZIPv6 DA[CP: CP+31]

. ENX COC(Continuation of Compression) Flavor, #RIET—SIDZ2/E48EHIC-
SID, ¥R BCOC Flavor, ¥RIZT—NSIDJ9128bits SRv6 SID

. COC flavorZ{LlFPSP flavor, 7EIGP/BGP4EESRV6 SIDRT, @idiz4lE A

Benefit
. 128bits->32bits, EFEHZR75%
. FAMABSRV6, XIFSRv6 C-SID5128bits SRv6 SIDiEYR, AIEEEE
. MR RIE, RZR
. [E45SIDANAEEZESI DA LAt Zs(8], RREMEIFAOHEHE
. Common PrefixixER] RiEMEI, <E<94B07], FE{RiENode-ID+Function
= 32bit
. 32bits C-SIDAEREI{E=XI4 Node-ID+Function, #EARBMEIMEER, 0:
1) 16 bits Node ID + 16 bits Function, 364K node + 64k function/node
2 ) 18 bits Node ID + 14 bits Function, #5262K node + 16K function/node

W2 HUAWEI

=Y Bt

Version Traffic Class Flow Label
Payload Length Next=43 Hop Limit

Source Address

C-SID CL  Padding
(32 bits) (2) (0)
Next Header Hdr Len Routing Type Sedwents Left
Last Entry Flags Tag
32bKs copy

VPN SID (128 bits)

Padding(0) /

C-SID7 4cL
C-SID6(COC Flavor)
C-SID5(COC Flavor) 4 SL
C-SID4(COC Flavor)
C-SID3(COC Flavor)
C-SID2(COC Flavor)
C-SID1(COC Flavor)

Payload

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved.



T
u.

G-SRv6{HT8: AEINCOC FlavorZtIE, FENEEFSRV6 SIDALE

SL--; CL=3;
else // Next C-SID in current 128 bits
CL--;

DA[CP..CP+31] = SRH[SL][DA.CL]; // CP: Common Prefix length
Forward the packet based on new DA;

128 bits SID // Original SRv6 processing, Update 128 bits SID to DA
// Non COC Flavor SID or 128bts SID

Locator C-SID

A\ J

PS. For easy understanding , the length of a row in SID list is 128bit

\,\"é HUAWEI HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 12



G-SRv6 s &l — fiEZEA= 1

64 bits CP + 32 bits C-SID + 32 bits Padding

SID List: PARTAEE10 SIDs: x|
o AT A2:1: A3, A4, ASi:, Aei1, A7, A8 AT

= End.X SID (with COC Flavor) W Common Prefix A:/64
e A9:F: JAN9->N108YEnd.X SID (without COC Flavor) m C-SID: 1T
« A:10:D100:: AN10AYENnd.DT4 VPN SID ® Locator A:1/80
B Function 0x1 ASEE—N6AbitsHIFIER
NO.Loopback
- 1m0 NOjJ;kéﬁ'J—"_, L1‘_I'SRHJH:='3H|5
— A1 9E—BESID, H{TReducedist(E, F2EZE!]IPve DARR
A10:D100: - FERN2~N8HIE 21'ESID (COC Flavor )
oF 81 71 61 o  FEEAIEIEE —HENIRYELESID ( NO COC Flavor)
51 41 31 21 o FHEEET=128bits VPN SID
Payload
o oo o o S S S S SO
NO N1 N2 N3 N4 N5 N6 N7 N8 N9 N10

S@ HUAWEI HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 13



G-SRv6 s &l — 4B EEin=R2

64 bits CP + 32 bits C-SID + 32 bits Padding
S TR0 S I
o AT A2:1: A3, A4, ASi:, Aei1, A7, A8 AT

= End.X SID (with COC Flavor) m Common Prefix A:/64
«  A9:F: AN9->N10BJEnd.X SID (without COC Flavor) m C-SID: 1
« A:10:D100:: IN10HYENnd.DT4 VPN SID B Locator A:1/80
B Function 0x1 AFEFE—N64bitsHIBTE
NO.Loopback NO.Loopback
DA v S0 AR 21 S0 N1mEzEILocal SID:
SL=3 SL=2 A:1:1:3COC Flavor&&CL==0
A:10:D100:: A:10:D100:: SL__’-CL=3’-
9:F 8:1 7:1 6:1 9:F 8:1 7:1 6:1 DA[CPCP+31] — SRH [SL] [CL],
5:1 4:1 3:1 2:1 5:1 4:1 3:1 2:1
Payload Payload
(U
COC&&CL=0:
SL--;CL=3
S S S—E——S&—&—S
NO N1 N2 N3 N4 N5 N6 N7 N8 N9 N10

S@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 14



G-SRv6 s &l — 4 EEiA=3

64 bits CP + 32 bits C-SID + 32 bits Padding

SID List: FETRBHE10 SIDs: T

AT A2, A3, Addil, A1, A6, A7:1:, A8 BT R

B Common Prefix A::/64
End.X SID (with COC Flavor) B C-SID: 1:1
A:9:F:: AN9->N10HJENnd.X SID (without COC Flavor) B Locator A:1/80
A:10:D100:: IN108JENd.DT4 VPN SID m  Function 0x1 ARSI —A 64bitsHUBTER
NO.Loopback NO.Loopback
CL . CL
A = S0 A = S N2m@Eezilocal SID:
SL=2 SL=2 A:2:1::9COC Flavor&&CL!=0
A:10:D100:: A:10:D100:: CL--
5:1 4:1 3:1 2:1 5:1 4:1 3:1 2:1
Payload Payload
COC&&CL!=0:

CL--

S— S— SS— S— S— SS— @
NO N1 N2 N3 N4 N5 N6 N7 N8 N9 N10

@@ HUAWEI HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 15



G-SRv6%% & 7<f

SID List: A E<E1E210 SIDs:
o A A2:1:, A3:1:, A4,

End.X SID (with COC Flavor)
«  A:9:F: AN9->N10RYENd.X SID (without COC Flavor)
«  A:10:D100:: AN10AYENd.DT4 VPN SID

A:5:1:, A6:1:, A7:1z,

A81 jjl:l_lj,\

— A Eggin=4

64 bits CP + 32 bits C-SID + 32 bits Padding

Common Prefix A::/64
C-SID: 1:1

Locator A:1/80
Function 0x1

ARER—164bitsHIRIER

NO.Loopback NO.Loopback
CL CL
BN S0 B @ Sh N3mEElLocal SID:
SL=2 SL=2 A:3:1::3COC Flavor&&CL!=0
A:10:D100:: A:10:D100:: CL__;
9:F 8:1 7:1 6:1 9:F 8:1 7:1 6:1 DA[CPCP+31 ] = SRH [SL] [CL],
5:1 4:1 3:1 2:1 5:1 4:1 31 2:1
Payload Payload
COC&&CL!=0:
CL--
<= < <= <= < @
NO N1 N2 N3 N4 N5 N6 N7 N8 N9 N10
g@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 16



G-SRv6%% & 7<f

SID List: A E<E1E210 SIDs:
o A A2:1:, A3:1:, A4,
End.X SID (with COC Flavor)

A5:1:,

«  A:9:F: AN9->N10RYENd.X SID (without COC Flavor)

A:6:1::

, A7,

« A:10:D100:: AN10AYENd.DT4 VPN SID

NO.Loopback

— A Eggin=5

A81 jjl:l_lj,\

NO.Loopback

G [ =

64 bits CP + 32 bits C-SID + 32 bits Padding

Common Prefix A::/64
C-SID: 1:1

Locator A:1/80
Function 0x1

ARER—164bitsHIRIER

CL

0 N4PTEeZE]Local SID:

1
o

k=2 k=2 A:4:1::79COC Flavor&&CL!=0
A:10:D100:: A:10:D100:: CL"'
9:F 8:1 71 6:1 9:F 8:1 71 6:1 !
51 41 31 2:1 51 41 31 2:1 DA[CP"CP+31] = SRH [SL] [CL]’
Payload Payload
COC&&CL!=0:
CL--
S S S
S S <= = = = = S—S—S
NO N1 N2 N3 N4 N5 N6 N7 N8 N9 N10
g@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 17



G-SRv6 s &l — ZB/E4a17=6

SID List: A E<E1E210 SIDs:

o AT A2:1: A3:1:, A, ABi, A, A7 A8 AT R

End.X SID (with COC Flavor)

«  A:9:F: AN9->N10RYENd.X SID (without COC Flavor)

« A:10:D100:: AN10AYENd.DT4 VPN SID

64 bits CP + 32 bits C-SID + 32 bits Padding

B Common Prefix A::/64
B C-SID: 1:1
B Locator A::1/80

B Function 0x1 AFER—164bitsHIRTER

NO.Loopback NO.Loopback
CL CL
- R 1 1 - 1 =3 °  N5PLEZZE|Local SID:
sL=2 L= A:5:1::3COC Flavor&&CL==0
A:10:D100:: A:10:D100:: SL--;CL:3;
9:F 8:1 7:1 6:1 9:F 8:1 7:1 6:1 DA[CPCP+31] - SRH [SL] [CL],
5:1 4:1 3:1 2:1 5:1 4:1 3:1 2:1
Payload Payload
A\ 4
COCR&CL=0:
SL--;CL=3
S S S S/ oSO
NO N1 N2 N3 N4 N5 N6 N7 N8 N9 N10

W2 HUAWEI

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 18



G-SRv6 s &l — fiEgEin=R7

SID List: A E<E1E210 SIDs:
o A A2:1:, A3:1:, A4,

End.X SID (with COC Flavor)
«  A:9:F: AN9->N10RYENd.X SID (without COC Flavor)
«  A:10:D100:: AN10AYENd.DT4 VPN SID

A5 A6, A7, A8 AT

64 bits CP + 32 bits C-SID + 32 bits Padding

Common Prefix A::/64
C-SID: 1:1

Locator A:1/80
Function 0x1

AE(L—/ 64bitsHIRTER

NO.Loopback NO.Loopback NO.Loopback NO.Loopback
. CL . CL . CL . CL
NG~NSITEE]Local SID: AN - So AN » So AN = 5o AN - o
3COC Flavor&&CL==0 sL=1 S <Ll Lo
CL__, A:10:D100:: A:10:D100:: A:10:D100:: A:10:D100::
! 9:F 8:1 71 6:1 9:F 8:1 71 6:1 9:F 8:1 71 6:1 9:F 8:1 71 6:1
DA[CP..CP+31] = SRH|[SL][CL];
5:1 4:1 3:1 2:1 5:1 4:1 31 2:1 5:1 4:1 3:1 2:1 5:1 4:1 3:1 2:1
Payload Payload Payload Payload
COC&&CL!=0: COC&&CL!=0:
CL-- -
> > (> > =) D) =)
NO N1 N2 N3 N4 N6 N7 N8 N9 N10

W2 HUAWEI
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G-SRv6 s &l — fB/E2a17=8

64 bits CP + 32 bits C-SID + 32 bits Padding

SID List: FHSRTEE10 SIDs: I

o AT A2:1: A3:1:, A, ABi, A, A7 A8 AT R

B Common Prefix A::/64
End.X SID (with COC Flavor) B C-SID: 11
«  A9:F: AN9->N108YENnd.X SID (without COC Flavor) B Locator A:1/80
«  A:10:D100: JINT0HJENd.DT4 VPN SID W Function Ox1 ARSI —A 64bitsHUBTER
NO.Loopback NO.Loopback
NOPLECZ!Local SID: - oF 5 0 - woplo:
A:9:F::fANon COC Flavor SL=1 SL=0
SL--: A10:0100: - m0D100:
_ : oF &1 71 6l ool I I e
DA = SRHISLI 51 41 31 21 Sl 1L e
Payload Payload
= = = S
< Wil NG & = S &S &
NO N1 N2 N3 N4 N5 N6 N7 N8

@@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 20



G-SRv6 A -f — H[E98in=

SID List: ™S E/REEE10 SIDs:
o A A2:1:, A3:1:, A4,

End.X SID (with COC Flavor)
«  A:9:F: AN9->N10RYENd.X SID (without COC Flavor)
«  A:10:D100:: AN10AYENd.DT4 VPN SID

A5 A6, A7, A8 AT

64 bits CP + 32 bits C-SID + 32 bits Padding

Common Prefix A::/64
C-SID: 1:1

Locator A::1/80
Function 0x1

ARER—164bitsHIRIER

NO.Loopback NO.Loopback NO.Loopback NO.Loopback NO.Loopback NO.Loopback
SL=3 SL=2 SL=2 SL=1 SL=1 SL=0
A:10:D100:: A:10:D100:: A:10:D100:: A:10:D100:: A:10:D100:: _
9F 81 71 61 9F 81 71 61 9F 81 71 61 o9F 81 71 61 9F 81 71 61 oF &1 71 6
51 41 31 21 51 41 31 21 51 41 31 21 51 41 31 21 51 41 31 21 >1 41 31 21
Payload Payload Payload Payload Payload Payload
COC&&CL=0: COC&&CL!=0; COC&&CL!=0
SL--:CL=3 CL-- CL--
D =)
N N
NO N1 N2 N3 N4 N7 N8
@@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 21
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SID List: A& 27~E&1£10 SIDs: 64 bits CP + 32 bits C-SID + 32 bits Padding

o AT A2:1: A3, AT, A7:1:, A8 AR T = End.X SID (with “

COC Flavor)
N - C Prefix A::/64
+ B:5:100 7R STHEEAEAING TS SSEAIENA X SID common Prefbx A/

o A4:F:, A:9:F: INAENI9ECEYENd.X SID (without COC Flavor) Locator A:1/80
« A:10:D100:: IN108YEnd.DT4 VPN SID Function 0x1

AFE—164bitsHIBIZR

NO.Loopback
- P [ NOj];k?n':,'E\, ujSRHmeE EJESS
= A1 RE—BESID, Reduced? e, $1%EFIPv6 DARR
sL=5 . N2~ N4E’JJ_é1""SID(COC Flavor ) , A<E128bits, #MOXIS%F
A10:D100: o AIFEFERINST =3 HAYSID

0 9oF 81 71 «  Common Prefix + N6T5sA/ESESID ( COC Flavor ) , AE128bits, #MOXI3%
A: 6:1 0 «  N7~N8HKIE4ESID ( COC Flavor ) + N9HYE4ESID ( NO COC Flavor ) , AE

B::5:100 128bits, #MOXI5F
0  4F 31 21 « ET=128bits VPN SID
Payload
= = S—SSS—
> S S S—S—S&——&—8
NO N1 N2 N3 N4 N5 N6 1 N8 N9 NTO

g@ HUAWEI HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 22
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SID List: g ER~E81E 10 SIDs:
o AT A2:1: A3, AT, A7:1:, A8 AR T = End.X SID (with

COC Flavor)
*  B:5:100 ARZIFEFERINS T = ECAIEN.X SID
o A4:F: A9:F: AINAENISECAIEN.X SID (without COC Flavor)
« A:10:D100:: /AN10HIYENnd.DT4 VPN SID

NO.Loopback

SL=5
A:10:D100::
0 O:F 8:1
A: 6::1
B::5:100
0 4:F 3:1
Payload

NO

W2 HUAWEI

NO.Loopback

cL ,

SL=4
A:10:D100::
7:1 0 9:F 8:1
0 A 6::1
B::5:100
2:1 0 4:F 31
Payload
SL--;CL=3

S IRin=2

64 bits CP + 32 bits C-SID + 32 bits Padding

AE—1 64bitsHIBIER

B Common Prefix A::/64
B C-SID: 1:1
B Locator A::1/80
B Function 0x1
NO.Loopback NO.Loopback
CL . CL . CL
SL=4 SL=4
A:10:D100:: A:10:D100::
7:1 0 O:F 8:1 7:1 0 O:F 8:1 7:1
0 A: 6:1 0 A: 6:1 0
B::5:100 B::5:100
2:1 0 4:F 3:1 2:1 0 4:F 3:1 2:1
Payload Payload
COCR&CL!=0r &8
CL--
) <> ) )
N N N N
N4 N5 N6 N7 N8

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved.
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SID List: P28 E/RE81E10 SIDs: 64 bits CP + 32 bits C-SID + 32 bits Padding

o AT A2:1: A3, AT, A7:1:, A8 AR T = End.X SID (with

COC Flavor)

. —- m C Prefix A::/64
*  B:5:100 AARSZIFEFERINST =53 ECAIENd.X SID _ Cogl";:: refix A/
o AE- AQ-E- E Z\ F : o
A4:F:, A.9.F.‘. FINAEN9SECAIEN.X SID (without COC Flavor) m Locator A:1/80 [
« A:10:D100:: AN108YENd.DT4 VPN SID B Function Ox1
NO.Loopback NO.Loopback NO.Loopback
N4PCEcELocal SID: SL=4 SL=3 SL=2 N5PLEcE Local SID, AZ#EYE, %
A:4:F:9Non COC Flavor T — A:10:D100: A10:D100:: HRIEE SRVEALIE:
SL-- 0 9F 81 71 0  9F &1 71 0 9F &1 71 SL--;
DA = SRH[SL]; A 6::1 0 A 6:1 0 A: 6:1 0 DA = SRH[SL];
B::5:100 _ B::5:100
0 4F 31 2:1 0 4F 31 2:1 0 4F 31 2:1
Payload Payload Payload
Non COC: Non SRv6 Compress
SL--;DA=128bit5 SID SL--,DA=128Dbit
S S S 3=
o Nc> =) =) S S S5—S—S
NO N1 N2 N3 N4 N5 N6 N7 N8 NO N10

@@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved.  Page 24
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SID List: A E7~151%210 SIDs:
o AT A2:1: A3, AT, A7:1:, A8 AR T = End.X SID (with

COC Flavor)
¢ B:5:100 AARZIFEFEAINSTI =0 BCHIENd.X SID

o A4:F: A9:F: AINAENISECAIEN.X SID (without COC Flavor)
« A:10:D100:: 7IN10HIYENd.DT4 VPN SID

=&
NO N1

W2 HUAWEI

<

N2

64 bits CP + 32 bits C-SID + 32 bits Padding

B Common Prefix A::/64
B C-SID: 1:1
[ | " . s
Locator A:1/80 At —64bitsBIRTES
B Function 0x1
NO.Loopback NO.Loopback NO.Loopback NO.Loopback
SL=2 SL=1 SL =1 SL=1
A:10:D100:: A:10:D100:; A:10:D100:: A:10:D100::
0 o:F 8:1 7:1 0 o:F 8:1 7:1 0 o:F 8:1 7:1 0 O:F 8:1 7:1
6:1 0 A 6:1 0 A: 6:1 0 A 6::1 0
B::5:100 B::5:100 B::5:100 B::5:100
0 4F 3 2:1 0 4F 31 2:1 0 4F 31 2:1 0 4F 31 2:1
Payload Payload Payload Payload
COC&&CL=0: COC&&CL!=0: COC&&CL!=0
SL--:CL=3 Clo-
() ) ) <= )
N N N N
N3 N4 N5 N6 N7 N8 N9 N10
HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. Page 25
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SID List: P28 E/RE81E10 SIDs: 64 bits CP + 32 bits C-SID + 32 bits Padding

o AT A2:1: A3, AT, A7:1:, A8 AR T = End.X SID (with

COC Flavor)

E ++ m C Prefix A::/64
+  B:5:100 AFRZIFEFEHINGTI s EAIEND X SID . C°;|”'|;‘_“‘1’f‘1 refix A/
° ‘AF+ AQ-F- = Z\ £ . N
A4:F:, A.9.F.\. FANASNILEZHIENd. X SID (without COC Flavor) m Locator A“1/80 N
« A:10:D100:: AN108YEnd.DT4 VPN SID B Function Ox
NO.Loopback NO.Loopback
DA o &0 [
NOPLEEZ!Local SID: SL=1 SL=0
A:9:F::39Non COC Flavor A10:0100: ~ aeDi00:
SL--; o 9F &1 71 o oF &1 7
’_ . A 6::1 0 A: 6::1 0
DA - SRH [SL]’ B::5:100 B::5:100
0  4F 31 21 0  4&F | 31 21
Payload Payload

Non COC:
SL--;DA=128Dbits

D D D D) ) < I I
$ = S = = = NS =
NO NT N2 N3 N4 N5 N6 N7 N8 N9 N10

@@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 26
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SID List: P28 E/RE81E10 SIDs: 64 bits CP + 32 bits C-SID + 32 bits Padding

o AT A2:1: A3, AT, A7:1:, A8 AR T = End.X SID (with

COC Flavor)

. B Common Prefix A::/64
 B:5:100 ARSI EFRAINS TS o BECHIEND.X SID . i 11
e AAE+ AOFE- FNASNOLFIA i o
A4:F:, A9:F: AINASNIEZRIEN.X SID (without COC Flavor) B Locator A:1/80 U
. A:10:D100: IN10HYENd.DT4 VPN SID B Function Ox1
NO.Loopback NO.Loopback NO.Loopback NO.Loopback NO.Loopback NO.Loopback
. CL L CL _ LocL
SL=4 SL=4 SL=3 SL=2 SL=1 SL=0
A:10:D100: A10:D100: A10:D100: A10:D100: A10:D100: - Af0D100:
0 9:F 8:1 7:1 0 9:F 8:1 7:1 0 9:F 8:1 7:1 0 9:F 8:1 7:1 0 9:F 8:1 7:1 0 9:F 8:1 7:1
A 6:1 0 A: 6::1 0 A 6::1 0 A: 6:1 0 A: 6::1 0 A 6:1 0
B::5:100 B::5:100 _ B::5:100 B::5:100 B::5:100
0 4:F 3:1 2:1 0 4:F 3:1 2:1 0 4:F 3:1 2:1 0 4:F 3:1 2:1 0 4:F 3:1 2:1 0 4:F 3:1 2:1
Payload Payload Payload Payload Payload Payload
Non COC: Non SRv6 Compressed; COC&&CL=0: Non COC:
SL--;DA=128bits /D SL--;DA=128bits SI SL--:CL=3 SL--;DA=128pfts SID

®

NO N1 N2 N3 N4 N5 NG N7 N8 N9 N10

@@ HUAWE] HUAWEI TECHNOLOGIES CO., LTD. All rights reserved. ~ Page 27



AEMWLLES: MMEIRE, G-SRv6rIV75%FH, 10 SIDEERIEGEIRFAS5%+

XIEEIR FIa CRH usSID G-SRv6
4 SID/128bits
. (2~3 32bits uSID)/128bits
R R 4 siD/zeoits /32 Block 66% 75%
/64 Block50% 5SR-MPLS—#
Native IPEE], IRHET]
SCEE, Eﬁ‘%@, = SIDFIPEM: {RER {Re3
BEEs CEREMISRV6ER TEE A #E
128bits/32bits SIDEYR EA HEEE—SRHFEYR Fi5FE—/ SRHARER
oy ERiE#FAYAddress Block, 1ERIZE | P&, E4HESIEEFESIDA
RRBIL wE N T e SERMEESE), T
. - ]
o MR R ARMBLLRE, ALKt AR
SE&IEKIuSIDRET4bit 0-DF M, #HZ1Pv6/SRv6ithtiHRE]
e IPv6ititit+Mapping SID | E-FAFARI, BT8ESEIRILIHEE TR IR R
Riaches (&BHE—) ELFRMY, BE=R — R
(uSID,fARISRV6, 22 MISRV6) (2MSRv6/G-SRv6)

700

600

500

400

300

200

100

Huawei Router
4 SIDs VS 10 SIDs

620
55+%
400

Mpps

M 4 SIDs H 10 SIDs

G-SRVO[EHE[F5SR-MPLSTEEARER, TFEFAR/FARMEUIERE, —/RiettElkl, ERLocator




SRV6ELE75 FEXILL -l F %)

XJELIR uSID G-SRv6
Z/OERMEIEIRY, ATRERE=IR —RHEUEKR, SRS EE UL
«  ULA: [RAESRveigHSID (FIEFHZEIGUA) «  GUA: [RESRveIEA, &HEEIMIARSSSIDLAK G-
GUA: &7ZEiE5MISRv6 SID SRv6 SIDISJATF— Locator
ULA: BFEFHERIERUSID
HohbE | HEHEERRIPRE : HEHERRI RIE -
BRARBEA16bit AT R, &E3ZHF56K - TRA0EEEZbitIATR, AISFIMLA LTSRS,
HERE IR, EEATARIELIEERE o AFARtbhia eI ERE, ToRE
FKIGEISR, 78S HFRFIEdEER o AEKRERIZR, Talttlll, BISHKEX YRR

4 uSID(SZHFBlock 48/, BRBISEFREIRE, (NEEERULATRE.
it G-SRvOIIIIMKIFRABIIN, TESEMUNK, THRER, WIRIKELTER, Tattl, BEZEHEF
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IPv6+ & G-SRv6{lSii, INFOCOM2021

Application-aware G-SRv6 network enabling 5G services

Cheng Li, Jianwei Mao, Shuping Pes
Huawei Technolo,

“Yang Xia, Zhibo Hu, Zhenbin Li
. Beijing, China

fe.L, maojianwei, pengshuping, yolanda.xia, huzhibo, lizhenbin} @huawei.com

Abstract—This demo showcased how icati G-

SRv6 network provides fine-grained traffic steering with more
economieal 1Pv6 source routing encapsulation, effectively
supporting 5G ¢MBB, mMTC and uRLLC services. G-SRv6, a
new IPV6 source routing paradigm, introduces much less
overhead than SRv6 and is fully compatible with SRv6. Up to 75
percent overhead of an SRv6 SID List can be reduced by using 32-
bit compressed SID with G-SRv6, allowing most merchant

This has become a big obstacle for SRv6
deployment in practice.

We proposed Generalized Scgment Routing over IPv6 (G-
SRv6) [3][4][5] to address the challenges of SRv6 overhead
While compatible with SRv6, G-SRv6 provides a mechanism lo
encode Generalized SIDs (G-SID) in the Generalized SRH (G-
SRH), where a G-SID can be a 128-bit SRv6 SID, a 32-bit

chipsets to support up to 10 SIDs pi g without i
packet reci ion, signi y mitigating the of
SRv6 hardware processing overhead and facilitating large-scale
nts. Furthermore, for the first time, by integrating
m-aware IPv6 networking (APNG), the G-SRvé

Rv6 TE policy to guarantee its SLA
requirements and save the tramsmission overhead in the
meanwhile.

Keywords—SRv6 Compression, G-SRv6, APNG

L. INTRODUCTION

As 5G and industry verticals evolve, ever-emerging new
services with diverse but demanding requirements such as low
latency and high relisbility are accessing to the network
Different applications have differentiated network Service
Level Agreement (SLA). For instance, on-line gaming has
highly demanding requirements on latency, live video streaming
has high requirements on both latency and bandwidth, while
backup traffic mainly requires more bandwidth but is less
sensitive of latency. However, in current networks, the operators
remain unaware of the traffic type traversing their network,
making the network infrastructure essentially dumb pipes an

Func 101
Func 102

Func ID4
Func IDS

SID (C-SID) or some other types. A 32-bit C-SID
saves 75% overhead of the SID, so that the size of SRH can be
significantly compressed. It also supports incremental upgrade
from SRv6 by encoding both SRv6 SIDs and C-SIDs in the
SRH. With G-SRv6, most the merchant chipsets can support up
to 10 SIDs processing without packet recirculation so that the
challenges of SRv6 hardware processing is mitigated,
facilitating the large-scale SRv6 deployment. So far, G-SRv6.
has been implemented in Linux Kernel, and hardware devices
from more than 10 vendors.

This demo showcases that APN6 over G-SRv6 cnables fine-
grained traffic_scheduling and cfficient IPv6 source routi
encapsulation for services in SG scenarios, and what benefits G-
SRv6 can provide over SRv6. Using APNG, the eMBB, mMTC.
the high-bandwidth
path, the Service Function Chain (SFC) path, and the lowest
latency path, respectively. Using APN6 over G-SRv6, over 50%
transmission overhead is reduced. and the Flow-Completion
Time (FCT) is shortened from 923s to 102s. Comparing to SRv6
(with 10 SIDs in SRH), the forwarding rate of an SRv6 endpoint
node is raised by 55% from 400Mpps to 620Mpps. In summary.
the application-aware G-SRv6 helps network operators io
reduce the cost and generate more revenue in the 5G arca.
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Application-aware G-SRv6 network

enabling 5G services

Cheng Li Jianwei Mao (speaker)

Shuping Peng. Yang Xia, Zhbo Hu, Znenbin U
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IETF110
HACKATHON

F Hackathon

Application-aware G-SRy6 networking

IETF 110
March 1-5, 2021
Online

INFOCOM 2021: https://www.youtube.com/watch?v=BI0r16XH4qgo

|IETF Hackathon: https://www.youtube.com/watch?v=gbryDg8fXRM

&38R IPv6plus: https://mp.weixin.qg.com/s/PlrlyiVEQu2qIn6vigY_Zw

#HSupport:  https://support.huawei.com/enterprise/zh/doc/EDOC1100183731

oeenoecosoee

G-SRv6 Community: https://github.com/G-SRv6

More G-SRv6 Info: https://www.ipv6plus.net/Phase2/Generalized-SRv6/
SRVEHIZEXF5:  (SRvEMZEHits: JTB IPMIZEHTINAL) 5513%
IPv6+ G-SRv6: https://www.ipv6plus.net/Phase2/Generalized-SRv6/
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