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Abst r act

Thi s docunent describes the solution approach and its architectural
benefits of transform ng nobile session information into routing

i nformation, |everaging segment routing capabilities, and operating
within the I P routing paradi gm
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1. Introduction

The existing nobile user plane is currently defined as an overl ay
tunnel session to a nobile anchor point (UPF:. User Plane Function in
5G cont ext).

Wil e this approach may be suited for use cases requiring frequent
mobi | e handover and functionality tied to session initiation/

term nation, it proves challenging to cost-effectively and scal ably
address the high traffic volunmes of the 5G Beyond 5G era and the
increasingly distributed data and conputi ng denands in the future.

The requirenents for wireless systens are becom ng nore diverse, and
there are cases , such as sonme |oT and FWA (Fi xed Wrel ess Access)
systens, where the frequent mobil e handover is not necessarily
mandat ory.

Thi s docunent describes the solution approach and its architectura
benefits of transformi ng nobile session information into routing

i nformation, |everaging segment routing capabilities, and operating
within the I P routing paradi gm

And this docunent clarifies the notivation for the MJP initiatives
[ RFC9433] [ | - D. mhkk- dnm mup- ar chi t ect ur €]
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2. Probl em Definition

The current tunnel session based nobile user plane has the foll ow ng
limtations and is getting hard to support new application
requirenents.

* Less suited for any-to-any conmunication
* Less suited for edge/distributed conputing

* Less suited for fixed and nobile convergence (FMC) / wirel ess-
wi reline convergence (WA\C)

* Limted control of the underlay path

Mobil e session information is a function of M N (GIP-U session start
poi nt and end point), whereas routing information is a function of N
(destination). Therefore, for any-to-any conmunications, session
based paradigmyields Q' N'2), whereas |IP routing paradi gmyields

AN -

Edge/ di stri buted conputing can be seen as a subset of any-to-any
conmmuni cation. | P Routing paradigmnaturally supports ubi quitous
conputi ng.

As for FMJJWANC, there is currently a coordinated standardi zation
effort between 3GPP WAC [ TS. 23316] and BBF [ BBF407]. However, the
idea is to anchor even wireline traffic in the nobile packet core,
whi ch conpronises sinplicity and scalability.

In addition, the anchor point that term nates tunnel sessions becones
a scaling bottl eneck.

The 1P routing paradigmnaturally renoves these tunnel session based
restrictions. Segnment Routing enables fast protection, policy,
mul ti-tenancy, and provide reliability and SLA differentiation

3. SRv6 MJP and the 5G Beyond 5G use cases

Thi s section describes the advantages of applying the SRv6 Mbile
User Pl ane approach for 5@ Beyond 5G use cases. These advant age
cones fromthe fact that it transfornms nobile session information
into routing information, |everages Segnment Routing, and operates
within the | P Routing Paradigm Another advantage, not mentioned
here, is the ability to m nimze overhead through SRv6 SID

Conpr essi on.
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In particular, the adoption of the SRv6 uSID (NEXT-C-SID) flavor

[ RFC9800] significantly reduces encapsul ati on overhead and enhances
packet efficiency. Since uSID allows nultiple segnments to be
conpressed into a single IPv6 Destination Address (DA), it optim zes
forwardi ng performance and ninimzes the MIU i npact even when | ong
Segnment Lists are required. This efficiency is a critical enabler
for the use cases described bel ow

3.1. Network Slicing

Net work slicing enabl es network segnentation, isolation, and SLA
differentiation such as latency and availability. End-to-end slicing
wi Il be achi eved by mappi ng and coordinating | P network slicing, RAN
and nobil e packet core slicing.

But existing nobile user plane which is overlay tunnel does not have
underlying | P network awareness, which could lead to the inability in
meeting SLAs. Renoving the tunnel and treating it with a IP routing
paradi gm sinplifies the probl em

Segnment Routing has a conprehensive set of slice engineering
technol ogies. How to build network slicing using the Segnent Routing
technology is described in [I-D. ali-teas-spring-ns-building-bl ocks].

Moreover, the stateless slice identifier encoding
[I-D.filsfils-spring-srv6-statel ess-slice-id] can be applicable to
enabl e per-slice forwarding policy using the | Pv6 header

The use of uSID facilitates efficient path steering for slice-
specific policies. By conpressing nultiple service and topol ogi ca
SIDs into a conpact header, it reduces the risk of fragmentation and
MIU-rel ated i ssues associated with deep SID stacks. This supports
scal abl e depl oyment of strict SLAs—such as guaranteed | atency and
path isolati on—across the transport network w thout conprom sing
packet throughput.

3.2. Edge Conputing

Edge conputing, where the conputing workl oads and datastores are

pl aced cl oser to users, is recognized as one of the key pillars to
nmeet denandi ng requirenents of 5@ Beyond 5G era, with regard to | ow
| atency, bandwi dth efficiency, data locality and privacy.

Edge conputing is nore inportant than ever. This is because no
matt er how nmuch New Radi o i nproves access speeds, it won't inprove
t hroughput, | atency and user experiences because they are largely
bound to end-to-end round trip del ay.
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Even with existing nmobile architectures, it is possible to place UPFs
inamlti-tier, or to distribute UPFs, to achi eve Edge Computi ng.

[ TS. 23548] and [ETSI - MEC] describes how to properly select the UPF of
adequate proximty. However, conplicated and signaling-heavy

mechani sns are required to branch traffic or properly use different
UPFs. Also, if the UPF is distributed, seanm ess handover has to be
comprom sed

VWhen it comes to I P routing paradi gum ubiquitous conputing is
innately supported. uSIDis particularly beneficial here, as edge
conmputing frequently involves a high volunme of snmall packets, such as
those generated by 10T devices. Traditional SRv6 headers with | ong
Segnment Lists can inpose a disproportionately high overhead on these
smal | payl oads. uSID mninizes this overhead, thereby maxi m zi ng

ef fective throughput and ensuring efficient utilization of bandw dth-
constrained links in distributed edge environnents.

3.3. URLLC (Utra-Reliable Low Latency Comuni cati on) support

3GPP [ TR 23725] investigates the key issues for neeting the URLLC
requirenents on latency, jitter and reliability in the 5G System
The solutions provided in the docunent are focused at inproving the
overlay protocol (GIP-U) and linmits to provide a few hints into how
to map such tight-SLA into the transport network. These hints are
based on static configuration or static mapping for steering the
overlay packet into the right transport SLA. Such sol utions do not
scal e and hi nder network econoni cs.

Anot her issue that deserves special nention is the ultra-reliability

issue. |In order to support ultra-reliability with the tunnel session
paradi gm redundant user planes paths based on dual connectivity has

been proposed. The proposal has two main options.

* Dual Connectivity based end-to-end Redundant User Pl ane Path

* Support of redundant transm ssion on N3/N9 interfaces

In the case of the former, UE and hosts have RHF(Redundancy Handling
Function). 1In sending, RFHis to replicate the traffic onto two
GIP-U tunnels, and in receiving, RHF is to nerge the traffic.

In the case of the latter, traffic are to be replicated and nerged

with the sane sequence for specific QS flow, which requires further
enhancenent s.
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And in either cases, the bigger problemis the |ack of a reliable way
for the redundant sessions to get through the disjoint path: even
with the redundant sessions, if it ends up using the sane
infrastructure at sone points, the redundancy is neaningl ess.

These issues can be solved nore sinply wthout GIP-U tunnel

Segnment routing has sone advantages for URLLC traffic. First,
traffic can be mapped to a disjoint path or low | atency path as
needed. Second, Segnent routing provides an automated reliability
protection nmechani sm known as TIl-LFA, which is a sub-50nm FRR
mechani sm t hat provides protection regardl ess of the topol ogy through
the optimal backup path. It can be provisioned slice-aware.

uSI D further strengthens URLLC support by minimzing serialization
del ays and optim zing hardware processing at internedi ate nodes. By
shorteni ng the overall packet |ength and reducing the nunber of

requi red hardware | ookups, uSID helps mninize jitter and provides
nmore predictable end-to-end | atency.

4. Co-existence and Increnmental Deployability
Mobi | e networks are conposed of radi o, nobile packet core, and IP
net wor ks (access and backbone), with separate standard organi zati ons
and communities. Therefore, in the steady state, it is difficult to
innovate to a new architecture and requires coexi stence and
i ncrement al depl oynent.

[ RFC9433] defines the user plane convergence between GIP-U and SRv6,
so that it can co-exist with the existing user plane as needed.

[1-D. mhkk-dmm rmup-architecture] defines the MJP architecture for
Distributed Mbility Management, which can be plugged into the
exi sting nobile service architecture. |In the architecture, nobile
session information is transfornmed to routing information, and
operated in L3VPN schene.

5. Security Considerations

The depl oynent of this architecture is targeted in an adm nistrative
domai n, and the functionality is donmain specific.

6. | ANA Consi derations
This meno i ncludes no request to | ANA

7. References
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