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“Programming Protocol-Independent Packet Processors”
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Segment Routing IPv6 for Mobile User Plane
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GTP-U Echo <> SRv6 & #)L— )L (Internet-Draft)

https://datatracker.ietf.org/doc/draft-ietf-dmm-srv6-mobile-uplane/

https://datatracker.ietf.org/doc/draft-murakami-dmm-user-plane-message-encoding/

DMM Working Group S. Matsushima
Internet-Draft SoftBank
Intended status: Standards Track C. Filsfils
Expires: May 7, 2020 M. Kohno
P. Camarillo

Cisco Systems, Inc.

D. Voyer

Bell Canada

C. Perkins

Futurewei

November 4, 2019

Segment Routing IPvé for Mobile User Plane
draft-ietf-dmm-srvé-mobile-uplane-67

Abstract

This document shows the applicability of SRvé (Segment Routing IPvé)
to the user-plane of mobile networks. The network programming nature
of SRv6e accomplish mobile user-plane functions in a simple manner.
The statelessness of SRvée and its ability to control both service
layer path and underlying transport can be beneficial to the mobile
user-plane, providing flexibility, end-to-end network slicing and SLA
control for various applications. This document describes the SRvé
mobile user plane.

Internet Engineering Task Force
Internet-Draft

Intended status: Informational
Expires: May 7, 2020

T. Murakami, Ed.

Arrcus, Inc

S. Matsushima

SoftBank

K. Ebisawa

Toyota Motor Corporation
P. Garvia

R. Shekhar

Cisco Systems, Inc.
November 4, 2019

User Plane Message Encoding
draft-murakami-dmm-user-plane-message-encoding-0@

Abstract
This document defines the encoding of User Plane messages into

Segment Routing Header (SRH). The SRH carries the User Plane
messages over SRvé Network.

X :SequenceBEFIXRD/N— 3 TEMFE
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https://datatracker.ietf.org/doc/draft-murakami-dmm-user-plane-message-encoding/
https://datatracker.ietf.org/doc/draft-murakami-dmm-user-plane-message-encoding/

GTP-U Echo <> SRv6 ZHaANLE

T.M.GTP4.D [SRH][IPVv6] T.M.GTPA4.E
i >
[GTP][UDP][IPv4] | End ~ [GTP][UDP][IPv4]

[HOST#l1 ] (SR(ISWW r_l%j (SR(I;WW ] rHOST#Z]
J( | # . L | #2 J< L

[GTP][UDP][IPv4] [SRH][IPVv6] [GTP][UDP][IPv4]
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GTP-U Header format

-
- L T
—_— ---_--
——__ -—-____-
- T e oy
- -
————— e —————
—-— e
- e
——— _--_-—
______

0 1 2 3 .

912345678901 234567890123456178901

T S A A A R
| ver |P|R|E|S|N| Message Type | Length |
T S N A A R
Tunnel Endpoint Identifier
S N S S R A A R
Sequence Number | N-PDU Number | Next-Ext-Hdr
S N S S R A A R
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GTP-U Echo Request / Reply Message

GTP Echo request GTP Echo response

Ethernet II, Src: 32:b6:b9:6c:54:4b (32:b6:b9:6c:54:4b), Dst: Ethernet II, Src: c6:fc:d3:27:73:05 (c6:fc:d3:27:73:05), Dst:
Internet Protocol Version 4, Src: 172.20.0.1, Dst: 172.20.0.2 Internet Protocol Version 4, Src: 172.20.0.2, Dst: 172.20.0.1
User Datagram Protocol, Src Port: 2123, Dst Port: 2123 User Datagram Protocol, Src Port: 2123, Dst Port: 2123
v GPRS Tunneling Protocol v GPRS Tunneling Protocol
v Flags: ©x32 v Flags: ©x32
@91. .... = Version: GTP release 99 version (1) 001. = Version: GTP release 99 version (1)
.1 .... = Protocol type: GTP (1) ...1 .... = Protocol type: GTP (1)
@... = Reserved: © .... ©... = Reserved: ©
.8.. = Is Next Extension Header present?: No .... .0.. = Is Next Extension Header present?: No
.1. = Is Sequence Number present?: Yes «e.. ..1. = Is Sequence Number present?: Yes
..0 = Is N-PDU number present?: No vee- ...0 = Is N-PDU number present?: No
Message Type: Echo request (©x01) Message Type: Echo response (0x02)
Length: 4 Length: 4
TEID: ©x00000000 (0) TEID: ©x00000000 (0)
Sequence number: ©xe002 (2) Sequence number: ©xe002 (2)
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IPv6
Header

IPv6
Extension
Header

Payload

SRv6 (SRH) Header format

0 1 2 3
0123456789012 3456678%5%0123456788¢01
e e e -+
| Next Hesader | Hdr Ext Len | Routing Type |
e e e e S R el o e b L B T e . -+
| Last Entry | Flags | Tag |
s e e s i e e s e +

Segment List[0] (128 bits IPvé address)

|

|

|

|

e e T kT e T . B +
| |
| |
| < |
| |
e e T e e e e e
| |
| Segment List[n] (128 bits IPve address) |
| |
| |
Fot-t-d-F-d-t-t-t-F-t-F-t-F-F-F-t-F-F-t-F-t-t-F-F-+-t-+-F-+-+-+-+
!/ [/
I Optional Type Length Value cbjects (variable) I
I /f
i T L s T e

Routing Type
* 4 (Segment Routing)
Segments Left
* Index to the next segment in the
Segment List
 Decremented on Endpoint node
Last Entry
* Index to the first segment in the
Segment List

Segment List
* Encoded starting from the last
segment of the path (Segment
List [0] contains the last segment)

Reference: draft-ietf-6man-segment-routing-header
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GTP-U Echo <> SRve &#i)L—)L

GTP IPv4 Addr <> SRv6 Segment ID & Src Address

T.M.GTP4.D =)
4= T.M.GTP4.E

IPv4 SA '\

IPv4 DA

UDP

GTP-U

Destination Segment ID (Last Destination IPv6 Addr)

9 127
b Fro----- el +--mmm - - +

| SRGW-IPv6-LOC-FUNC | |Args .Mob.Session|@ Padded |

127

fmmmmmmmmmmmmeeemmeaaa- TR fmmmmmmmmmmemememmeeaaeaa- +
|IPv4 SA | any bit pattern(ignored) |
fmmmmmmmmmmmmeemmmeaaa- TR dmmmmmmmmmmmmemmmmeeaa—aa- +
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GTP-U Header <> SRv6 Segment ID (Args.Mob.Session)

%)
012
+-+-+-
Ver
+-+-+-

1 2 3
34567890123456789012345678901
+-t-t-F-F-F-t-t-t-F-F-F -ttt -F-F -ttt -F-F-F-F-t-F-F-+-+

|P|R|E|S|N| Message Type | Length
e T T e A s 1k ok ok ok T SE S A R S S S A Echo Request/Response 0
Tunnel Endpoint Identifier TEID==0 D 1=&. Seq Z21E
e T T e A s 1k ok ok ok T SE S A R S S S A
Sequence Number | N-PDU Number | Next-Ext-Hdr

T.M.GTP4.D \ T.M.GTP4.E
(%)

1 2 3
012345 7890123456789012345678901

+-+-+-+-+-+-+-Sct-+-+-+-+-+-+-+-F-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| QFI |IR|U Sequence Number | Pad |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| Pad(cont') |
+-+-+-+-+-+-+-+-+

Args.Mob.Session format for Echo Request, Echo Reply and Error Indication
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IPv6
Header

IPv6
Extension ——>
Header

GTP-U Message Type ZIT>d—FK

0 1 2 3
0123456789012 3456678%5%0123456788¢01
e s e e e e s .
[ ]
| Next Hesader | Hdr Ext Len | Routing Type Segments Left | ROUtlng Type

+-+-+-+-+-+-+-+-+-+-+-F-F+-F+-+-+-+-+-+-+-+ -+-+-+-+-+ d 4 (Segment Routing)
| Last Entry | Flags | |
R s e e e e e e e e e el et T ~+-+-+-+-+-+ * Seéments Left

| Index to the next segment in the
| Segment List[0] (128 bits IPvé address) | .

| | Segment List

| Decremented on Endpoint node
+ot-t-t-t-t-t-t-t-t-F-F-t-t—t-t-F-F-F-t-F-F-F-F-F-F-F-F-t-+-F-+-+
|
|

| * Lagy Entry

Pay Bit 0 [BO]:
Bit 1 [B1]:
Bit 2 [B2]:

0 1

EndMarI-<er_ 5 1 2 34 c € 7 8 60 10 3 4c ¢

Error Indication

Echo Request SR I i e e e e e e e e e e it el Sl sl Lt o
| Reserved |B3|BZ|81|B@|

. [

Bit 3 [B3]: Echo Reply nl (128 &
| +--F--t--F--F--F--F- -ttt —F--F--F+--+
b e SEZITTETIT UT UTE PautlT (JEZTTTETTT
/] I/ List [0] contains the last segment)
I Optional Type Length Value cbjects (variable) I
! /f
i T L s T e

Reference: draft-ietf-6man-segment-routing-header
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