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Generic Expectations for 59G Networks
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Orchestrator
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Complicated and difficult operation
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"5G End to End Edge deployment flows"
5G Core NF components Edge components Data path components

)G

"Intel Corporation"

5G CN pre-established |—

Pl-lD Profile management in PCF/UDR b‘y Operator or AF |

PFD profiles/rules can be created
Network operator or can be pushed
an external NF.

f Create PFD rules
| (as suggested in

5 | 3GPP TS 29.502 Sec. 4.18)

CP components are updated
with new UPF information.

| Fetch the added/modified PFD's

is started to serve edge location.

New UPF or UPF with new service j

T r ' I T ' 8
Traffic influence in UPF by AF ] ] ' ' ' )
! ! or traffic influence create action |
| can be initiated by external H
| _component

. Create traffic influence rule and |
Request for notification |
DNAI change
| (as suggested in
' | 3GPP TS 23.502 Sec. 43.6.2)

i 1 configured to PCF or UDR ) 1
' based on traffic rule info. |

|UE initiated PDU Session Modification } 1 H | :
'Request : i | : | i i
' (as suggested in TS 23.502 Sec. 4.3.3. ' | H |

12.1)

' or Network iniated PDU Session |
odification Request : H |

Updated PFD rules (as suggested by AF |
Ly t

' DNAI change notification ‘ ‘
| (as suggested in TS 23.502 Sec. 4.3.6. | | ! | ! g
13.1) : | 1 1 1 |

Data traffic from UE
: Edge traffic |

' Based on updated PFD rules by AF

iTraf‘fijc towarhs Cloud (or all other
' traffic)

EEe)

OpenNESS
AF

"Proprietary and Confidential"

*Akraino: Edge Cloud Deployment with 3GPP 5G Stand Alone SoftBank
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UPF UPF DNS
| UE | | SMF | ULCL/BP | | L-PSA | | UPF PSA | | EASDF | | Server |
: DNSContext Creation Frocedure :
|| 1. PDU Session Establishment |
| Procedure |
: 2. Select :
| EASDF |
: 3. Neasdf DNSContext| Create Request :
| .
: 4 easdf DNSContext Create Response o :
| - |
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| DNSContext Update Frocedure |
| 5. Neasdf DNSContext Update Request :
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9. Neasdf DNSContext_Nqtify Response
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10. Neasff DNSContext Upldate Request
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11. Neasdf DNSContext_Upflate Response
Dl e B R 12. DNS query
13. DNS Respopse
14 Neasdf DNSContext_Notify R¢quest - — — — —
-t
15.Neasdf DNS(Context_Notify Resppnse
P
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3GPP TS23.548 Fig. 6.2.3.2.2-1 EAS discovery procedure with EASDF
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Use Case Study: Multi-Access Edge Computing
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Use Case Study: Multi-Access Edge Computing

i

GTP-U

over
P
over

1] Ethernet
over
VXLAN

over
UDP/IP

Copyright © 2022 SoftBank Corp. all rights reserved.

IP MEC
over Server
Ethernet
over
VXLAN
over
UDP/IP

SoftBank



Use Case Study: Multi-Access Edge Computing
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Network Stack of the Current Data Plane

User Payload

— IPv6 SA (128)

> IPv6 as User PDN Protocol

< IPv6 DA (128)
unnel ID (3

UDP SPort(16) > GTPv1U as Mobile User-Plane Protocol

UDP DPort(16) Multiplexes Sessions in A Tunnel Between Two Nodes

IP SA (32) p

~—1pPDA(32)—

PN Label (20)~_
LSP Label (20) > Deploys Mobile Back-haul and Core

VLAN ID (12) w/ High Quality and Reliability
For C/U-Plane and O&M Networks

SMAC (48) p

~DMAC (48)—

s

<J_ven Label 200 > Multiple Virtual Networks Co-exist
<__tspiabel 20) __[>Provides High Quality and Reliability

SMAC (48)

DMAC (48) Copyright © 2022 SoftBank Corp. all rights reserved. SOftBank




How to Integrate Complicated Stack? Simplify!

User Payload

IPV6 SA (128) | ¢ AT
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3GPPA. SRv6 IBEUTHI=
3GPP7—*70UFv(&. [[EiR3Z#|] TULEZ---

3GPP TR29.892 v16.0.0-(2019-09)

Technical-Report

3rd-Generation-Partnership-Project;
Technical-Specification-Group-Core‘Network-and-Terminals;
Study-on-User-Plane-Protocol in-'5GC

(Release-16)
CT4 could not reach consensus on the final assessment and conclusion for the SRv6 user plane protocol (without GTP-
U) solution. ‘A technical ‘vote took place - during CT4#93 (26-30-August 2019) with the following ‘question ‘and results:
Question: Do you-want to standardize SRv6 user plane protocol (w/o-GTP-U) as-described in-clause 6.2.2 of | x;?
TR"29.892? A §
Results:

YES:>13.924%
NO: ~ 86.076 %
The quorum was reached.

It was therefore concluded to not standardize the SRv6 user plane protocol (without GTP-U) solution within the scope
of this study (i.e. based on stage 2 requirements ‘specified in'Rel-16).
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The Mobile User Plane (MUP) Architecture

BT AU —TAV T TRETES
ENAIILA—HF—TL—2

F—=FTI7F1"




SRv6 MUP (Mobile User Plane)
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MUP architecture with 3GPP 5G over SRv6
implementation

Control Plane (BGP)

Session Info

!

MUP
Controller

Typel/2 Session
transformed
route

Typel Session
transformed
route

Direct Segment
discovery (DSD)
o route

(GTP/SRv6) >

N3RAN N6DN
VRF Interwork Segment VRF
discovery (ISD) route

Data Plane (in 3GPP 5G case)

N3RAN
VRF

o Lo | SRyg NW [ | e

N3UPF N6UPF
VRF VRF /

UPF
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Without SRv6 MUP With SRv6e MUP
5G Cor 5G Core”
v

MUP

Orchestrator Controller

SDN
Controller

Complicated and difficult operation Simple and easy operation
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Remote Ensemble over MUP enabled Public 5G

SoftBank Corp. and Yamaha Conducting Joint Verification
Trials for Remote Ensembles on SoftBank's Commercial

5G Network Using SRv6 MUP Ordinary 5G 5G using SRv6 MUP

o Communication via Centralized UPF Communication via Only Distributed Routers

SoftBank Corp. (“SoftBank”) and Yamaha Corporation (“Yamaha”) announced they started joint verification trials for Yamaha's Centralized UPF Centralized UPF
remote ensemble service “SYNCROOM” on SoftBank's 5G commercial network using Segment Routing IPv6 Mobile User
Plane (SRvé MUP).

IP Transport IP Transport
(SRv6 NW)

f: D /@ B . /.@

0 -« Router wmmm --- Traffic Path

“SYNCROOM" usage scenarios

SYNCROOM

https://www.softbank.jp/en/corp/news/press/sbkk/2023/20230807_01/ S
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Remote Ensembles:

Professional Musicians Played in a Public Music Event
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Instruments:
Piano, Saxophone

Instruments:
Drums, E.Guiter
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The World First Musicians
Played Remote Ensembles through 5G/Smartphone App in Public

|
-56 x /7SYNCROOM

KAWARAI Mitsuru

YOSHIZAWA Yuiji

ARAKAWA Mana

KURODA Emine

i i

r
.

Saxophone

E.Guiter
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A Latency Measurement Resultin The Field Trial®

In Data Center
@ around Tokyo

5GC (AMF/SMF/UPF)
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*Copyright © 2023 IEICE,
[Invited Lecture] Field Trial Activities on Ultra Reliable and Low Latency Vehicular Communication towards Realizing Automated Follower Platooning
-- 5G Low Latency In-Vehicle UE-to-UE Communication Using SRv6 Mobile User Plane --
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MEC Field Trial Launched over MUP Enabled 5G

NICT

Beyond5G XA L= » |

¥ REAL o T

THE UNIVERSITY OF TOKYO

. .
SAKURA internet mCl’rynei

B i A

B KINDAI UNIVERSITY

Ordinary 5G SRvé6 MUP

(l w 1 Dlstrlbuted IP

-l B

Mobile Only
Switching System

ESANE i

User and MEC Application can not communicate User and MEC Application can
without Mobile Only Switching System communicate directly

https://www.softbank.jp/en/corp/news/press/sbkk/2024/20240116 01/
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V2N Trial: Al Dashcam w/ MEC servers
through SRv6 MUP enabled 4/5G

<

’" 3
, Hayakawa- | ), Yamanakako
: . )18y 3 R AR e ey
d ' J Mount Fuji o _____ AR L .
£ = : ol 2 Oyam:
Mount Tel;éag_ Q i R 7 /J?ﬂ?% H Ig h
Sy, Miraya y $ A 3 > Late n cy
AR 5 v ][ Sotembar
v 2 t ": E1A f i[r‘fli
\ Fon
ine L Y
SR \ 7
i Al Inference on
cwmi b _
o J » : MEC server
litara ; g
ﬁm Q 36!
Y .
R i
@] A RELSH |
“ Lo 4 %L:" 25 min 'é”——.rﬁ i
‘ =
\ ) [ S ]
i SHIZUOKA / ®

) Suruga Bay
PRSI S s

>

4

<z5"§ Kaki : Yoshida Nishiizu ‘
* Kakegawa. 4 Yo . Nishiiz

s Fukuro #1177 = = EA Matsuzaki, %2 7 BT Kawazu ,

5 O & \ o/Makinohara N LR

<
; .
Hamamatsu

P2 /NI

150,

Dashcam video
prgg:ﬁzaki %@%u Via 4/5G
0L

SoftBank



ETFAZEZE(LEA U RA—ARSE) T DHEAE

Internet Engineering Task Force S. Matsushima
Internet-Draft SoftBank

IETF WG Documente L THR Euirest 1 becesbar 28T - Horive

Y. Kawakami
SoftBank

T. Murakami

K. Patel

Arrcus, Inc

J. Horn

Cisco Systems, Inc.
30 May 2025

Mobile User Plane Architecture for Distributed Mobility Management
Status IESG evaluation record IESG writeups Email expansions History draft-ietf-dmm-mup-architecture-00

Versions: Abstract
00

This document defines the Mobile User Plane (MUP) architecture for
S - s el Distributed Mobility Management. The requirements for Distributed
draft-mhkk-dmm-mup-architecture Mobility Management described in [RFC7333] can be satisfied by

draft-ietf-dmm-mup-architecture routing fashion.

In MUP Architecture, session information between the entities of the
mobile user plane is turned to routing information so that mobile
user plane can be integrated into dataplane.

MUP architecture is designed to be pluggable user plane part of
existing mobile service architectures, enabled by auto-discovery for
the use plane. Segment Routing provides network programmability for
a scalable option with it.

While MUP architecture itself is independent from a specific

dataplane protocol, several dataplane options are available for the

architecture. This document describes IPv6 dataplane in Segment
Copyright © 2022 SoftBank Cq Routing case (SRv6 MUP) due to the DMM requirement, and is suitable
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BGP-MUP Interop Hackathon at IETF116
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SRv6 Mobile User-Plane for Enabling Next-Generation Mobile Networks
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