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GTP-U<=>SRv6 Conversion Scenario

H.M.GTP4.D=>
<=End.M.GTP4.E

|
[GTP][UDP][IPv4] |
|
|

HOST SRGW
A #1
N\

~N

J

<=

[GTP][UDP][IPv4]

A

IPv6 domain
[SRH][IPV6] <=H.M.GTP4.D
End.M.GTP4.E=>
> |
E?d : [GTP][UDP][IPv4]
| |
4 I N 4 ! R )
SRGW
R #2
\_ y . )
[SRHITPve] [GTP][UDP][IPv4]

4

H.M.GTP4.D: GTP-U/IPv4=>SRv6
End.M.GTP4.E: SRv6=>GTP-U/IPv4



GTP IPv4 Addr & SRv6 SegmentID & Src Addr

H.M.GTP4.D=> Destination Segment ID
<=End.M.GTP4.E (Last Destination IPv6 Addr)
0 127
- +-—-———— - t-——————— o
| SRGW-IPv6-LOC-FUNC |IPv4 DA|Args.Mob.Session|0 Padded |
IPv4 SA LS S EEeEE S eeeE s S i - i wESSEEEe0s U
128-a-b-c a b C

UDP

GTP

Source IPv6 Address

0 127
—————————————————————— +== it ittt &
| Source UPF Prefix |IPv4 SA | any bit pattern(ignored) |
et ikt - s ittt 4



Example of a real packet

» Frame 1: 134 bytes on wire (1072 bits), 134 bytes captured (1072 bits) on interface XDPredirect, » Frame 2: 178 bytes on wire (1424 bits), 178 bytes captured (1424 bits) on interface XDPred
» Ethernet II, Src: SAKURAIn_30:d3:28 (9c:a3:ba:30:d3:28), Dst: SAKURAIn_30:76:a5 (9c:a3:ba:30:76:a » Ethernet II, Src: SAKURAINn_30:3a:39 (9c:a3:ba:30:3a:39), Dst: SAKURAINn_30:bc:81 (9c:a3:ba:
» Internet Protocol Version 4, Src: 172.0.2.1, Dst: 172.0.1.1 v Internet Protocol Version 6, Src: fc00:1::ac00:101:0:0, Dst: fc00:2::1

» User Datagram Protocol, Src Port: 2152, Dst Port: 2152 0110 .... = Version: 6

v

» Flags: 0x30

GPRS Tunneling Protocol

Message Type: T-PDU (@xff)
Length: 84
TEID: 0x000000c8 (200)

P ... 0000 0000 .... ..:x 2ass «eas 2... = Traffic Class: @0x00 (DSCP: CS@, ECN: Not-ECT)
taes axaa aaas 0000 0000 0000 0000 0000 = Flow Label: 0x00000
Payload Length: 124
Next Header: Routing Header for IPv6 (43)

Hop Limit: 63
» Internet Protocol Version 4, Src: 10.0.1.2, Dst: 10.0.1.1 Source Address: fc00:1::ac00:101:0:0 = ‘

» Internet Control Message Protocol

Destination Address: fc00:2::1
v Routing Header for IPv6 (Segment Routing)

Next Header: IPIP (4)
A Bk

[Length: 40 bytes]
Type: Segment Routing (4)

el BERAFNTS!

Last Entry: 1

0000
0010
0020
0030
0040
0050
0060
0070
0080

ba 30 d3 28 08 00 45 00 »ee@yvr-- -0+(--E-

e4 71 ac 00 02 01 ac 00  x--@ 7 q - ?395;}033“

00 00 30 ff 00 54 00 00 +++hh'd *-@-T-" ag:

40 00 40 01 67 dd 0a @0 - -E--T-- @@ g Address[0]: fc00:3:0:ac00:201::6400
5c 64 00 06 24 b9 ed f2 - \d::$:-: Address[1]: fc0@:2::1

06 00 00 00 00 00 10 11 o %o reln e emed

1a 1b/l¢e 1d dei 1F 2021 o oo ois el wsia !

2a 2b 2c 2d 2e 2f 30 31  "#$%&'() x+,-./01
234567

» Internet Protocol Version 4, Src: 10.0.1.1, Dst: 10.0.1.2
» Internet Control Message Protocol

0002 9c a3 ba 30 bc 81 9c a3 ba 30 3a 39 86 dd 60 00 J RIOE O RO
0010 00 00 00 7c 2b 3f fc 00 00 01 00 00 00 00 ac 00 sjis [ERieal Wiveinle ke
0020 01 01 00 00 00 00 fc 00 00 02 00 00 00 00 00 00 - -« e
0030 00 00 00 00 00 01 04 04 04 01 01 00 00 00 fc @@  « - e
004D 00 03 00 00 ac 00 02 01 00 00 00 00 64 00 fc @@ - - - wiwimie s e
0050 00 02 00 00 00 00 00 00 00 00 00 00 00 @1 45 @0 - - e E:
0060 00 54 5e 9f 00 00 40 01 06 08 0a 00 01 01 Qa 00 T ee@: immianes i
0070 01 02 00 00 64 64 00 06 24 b9 ed f2 f4 5f 00 00 G [ GO SRR IR
0080 00 00 cf b6 06 00 00 00 00 00 10 11 12 13 14 15  « v v vvie
0090 16 17 18 19 1a 1b 1c 1d 1e 1f 20 21 22 23 24 25 - :--:: - ce 1SS
00ab 26 27 28 29 2a 2b 2c 2d 2e 2f 30 31 32 33 34 35 &'()*+,- ./012345
00b0 36 37 67

SRv6 packet

GTPv1 packet (gtpv1 packet decap)



For more information
(e.g. Args.Mob.Session..etc)

Datatracker  Groups Documents Meetings Other User Document search

Segment Routing IPvé for Mobile User Plane

draft-ietf-dmm-srv6-mobile-uplane-09

Status = IESG evaluation record = IESG writeups = Email expansions = History

Versions 00 01 02 03 04 O5 06 07 08 m

draft-matsushima-spring-dmm-srv6-mobile-uplane E

draft-ietf-dmm-srv6-mobile-uplane m E
|
A A % % % o o & @ S
S S N ) S S S S N
QY & & & & & & AR R
3 & & S & & 3> R.& s
¥ 9§ 5 o § T F $
Document Type Expired Internet-Draft (dmm WG)

Authors Satoru Matsushima &, Clarence Filsfils &, Miya Kohno &, Pablo Camarillo &, Daniel Voyer &, Charles Perkins
=

Last updated 2021-01-14 (latest revision 2020-07-13)
Replaces draft-matsushima-spring-dmm-srv6-mobile-uplane
Stream IETF

Intended RFC (None)
status

Formats pdf [Ohtmlized (tools) [)htmlized [ bibtex

https://datatracker.ietf.ora/doc/draft-ietf-dmm-srv6-mobile-uplane/
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What is Vinbero(EARX—A)
https://qgithub.com/takehaya/Vinbero

: SEG6_LOCAL_ACTION_END

: fc00:2::1/128
: Tc00:3::%
: NONE
: SEG6_LOCAL_ACTION_END
: fc00:2::2/128
: fc00:1::1

vinbero

Subset of SRv6 Dplane
It's written in Go+XDP
SEIORREFNEFTT)

<= this example End function case

Vinbero is esperanto for grape §
graph,graph,graph....,grape.... is joke:)
and The grape looks like a mesh.

[SRH][IPv6]

=

<= ¥ image logo.

End
:
i

=

<q

[SRH][IPv6]


https://github.com/takehaya/Vinbero
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User land

High-level Architecture

Application (vinbero)

\/

bpf(2)
netlink(3)

srv6 prog attach

Kernel land

A

Y

Hardware

bpf(2)
configuration

ethtool

irg affinity

eBPF Map

_—

Driver )
XDP <~
X Y

XDP _TX/XDP_ Redirect

RX queue
tuning




Parsing Graph

ipv4 or ipv6

|
Is |V

-

v4 daddr is contained
In transit table

~

Is IPV6

~

-

nexthdr is iPv6-Routing

~

)

V\Tme

NG J NG
Exact
match
a ] ) I
T.Encap vb c!acidr |s_;::n;?med
" H.M.GTP4D _Infransilable
Exact
match
\4
[ T.Encap }

-

v6 daddr is contained
in function table

~

Exact
match
\
End
End.DX4

| End.M.GTP4.E




Measurement configuration

Traffic gen: :
Corei7-5960X@3.0GH Traffic gen Rex
Z Realistic Traffic Gen
8 core 16th lo:fc00:1::1/128
NE 10:fc00:3::3/128
SRv6 DUT =
(Device Under Test): 1
Corei9-10940X@
?.2306H224th fc00:21::/127 fc00:12::/127
core 10.2.0.0/31 10.1.0.0/31

NIC: ConnectX-5

40GbE uplink .
2

- ne | lo:fc00:2::2/128

SRve DUT
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Measurement Result

Payload pps (single flow)
s HM.GTP4.D

64 128 256

B End.M.GTP4.E

byte

1024

Payload pps (multi flow)
s HM.GTP4.D

128 256

B End.M.GTP4.E

byte

512

1024

1424

1424

single flow(Z X{AFEL.,

e K{K3~5Mpps< L y\H3

e shortlXgtp decapDEREMNF LAY,
longlZ7E>TL &gtp encapD A HY
HERED B LD AVEELRRZEL

multi flow [FVEWND

e H.M.GTP4.D(dshortTT67Mpps

e End.M.GTP4.ElZshortT4.9Mpps

e CPUYY—RZERLHEDTHASNT
1M >T=-0D TSRV6IZXxt L TRSSH
HMNTHENKIICRZ S,
L5 KRSSH N T ILEERT HEES

RSSEIWTAHAIORXZ RS LE8aFILTI-DT

100GbE NICEMN LGS FEZHBUEFS.
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Reference Value

mobile v4 funcs

Payload pps (single flow)

T.Encap

T.Encap/Payload pps (single flow)

End.DX4

End.DX4/Payload pps (single flow)

B HM.GTP4.D BN vinbero 4.0 BN vinbero
B End.M.GTP4.E 5 Bl |inux 35 B inux
4 3.0
2.5
33 3
‘El ‘23-2.0
2 1.5
1.0
1
0.5
0 0.0
1024 1424 64 128 256 512 1024 1424 64 128 256 512 1024 1424
byte byte byte
Payload pps (multi flow) T.Encap/Payload pps (multi flow) End.DX4/Payload pps (multi flow)
- 4.0 .
B HM.GTP4.D 70 BN vinbero BN vinbero
B EndM.GTP4.E 60 BN linux 35 BN |inux
3.0
50
2.5
2 40 2
g S
30
1.5
2 1.0
128 256 512 1024 1424 128 256 512 1024 1424 64 128 256 512 1024 1424
byte byte byte

VinberolZ&H 51T L VEEE 0)F'aEIy&’&lmux&khiﬁt?’étllnuxJ:U2~3F‘(§&
HREMNRLVND TkemellZEE T H5LYEEERTHAEFTEINDS
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