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Abst ract

Thi s docunent defines the Mbile User Plane (MJP) architecture for
Distributed Mbility Management. The requirements for Distributed
Mobi lity Managenent described in [RFC7333] can be satisfied by
routing fashion.

In MJP Architecture, session information between the entities of the
mobi |l e user plane is turned to routing information so that nobile
user plane can be integrated into datapl ane.

MJP architecture is designed to be pluggabl e user plane part of

exi sting nobile service architectures, enabled by auto-discovery for
the use plane. Segnent Routing provides network programmability for
a scalable option with it.

While MJP architecture itself is independent froma specific

dat apl ane protocol, several dataplane options are available for the
architecture. This docunent describes |Pv6 dataplane in Segnent
Routing case (SRv6 MJP) due to the DMMrequirenent, and is suitable
for mobile services which require a |large | P address space.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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1. Introduction

Mobi | e service systens require | P connectivity for comunication
between the entities defined by nobile service architectures for the
mobi | e service systens. [RFC5213][TS. 23501].

In PM Pv6 [ RFC5213], I P connectivity is required between LMA (Loca
Mobility Anchor) and MAG (Mbility Access Gateway), as well as LMA
and Internet. |In 3GPP 5G [TS.23501], IP connectivity for N3

i nterface between gNodeB(es) and UPFs (User Plane Function) is
required, as well as for N6 interface between UPFs and DNs (Data
Net wor k) .

These | P connectivities may be covered by multiple datapl ane

net wor ks, such as |1Pv4, |Pv6, MPLS, or bunch of datapl ane protocols.
When just one datapl ane protocol network is adopted for sinplicity,

it is expected that the address space of the dataplane network should
be | arge enough to cover a vast nunber of nodes, such as mllions of
base stations. For this reason, use of |Pv6 datapl ane | ooks
sufficiently suitable.

| Pv6 dat apl ane has been able to instantiate Segnent Routing over |Pv6
(SRv6) with network programm ng capability described in [ RFC8986].

SRv6 networ k programuability enhances | Pv6 dataplane to be integrated
with nobile user plane [RFC9433]. It will rmake an entire | Pv6
network support the user plane in a very efficient distributed
routing fashion.

On the other hand, the requirenents for Distributed Mbility
Managenent (DWM described in [RFC7333] can be satisfied by session
managenent based sol utions. [RFC8885] defines protocol extension to
PM Pv6 for the DMMrequirenents. 3GPP 5G defines an architecture in
whi ch nultiple session anchors can be added to one PDU session by the
sessi on managenent .

As a rem nder, the user plane related requirenents in [RFC7333] are
reproduced here:
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REQL: Distributed nobility managenent
IP mobility, network access solutions, and forwarding
sol utions provided by DMM MIUST enable traffic to avoid
traversing a single nobility anchor far fromthe optinal
route. It is noted that the requirenent on distribution
applies to the data plane only.

REQ3: |1 Pv6 depl oynent
DWMM sol utions SHOULD target |Pv6 as the primary depl oynent
envi ronment and SHOULD NOT be tailored specifically to
support | Pv4, particularly in situations where private |Pv4
addresses and/ or NATs are used.

REQ4: Existing nobility protocols
A DW sol ution MJUST first consider reusing and extending | ETF
standard protocols before specifying new protocol s.

REQG: Coexi stence with depl oyed networ ks/ hosts and operability
across different networks
A DW solution may require | oose, tight, or no integration
into existing mobility protocols and host |P stacks.
Regardl ess of the integration |level, DMMinpl emrentati ons MJST
be able to coexist with existing network depl oynments, end
hosts, and routers that nay or may not inplenent existing
mobility protocols. Furthernore, a DMM sol ution SHOULD wor k
across different networks, possibly operated as separate
adm ni strative domai ns, when the needed nobility managenent
signaling, forwardi ng, and network access are allowed by the
trust rel ationship between them

Thi s docunent defines the Mbile User Plane (MJP) architecture for
Distributed Mbility Management. MJP is not a nobility managenent
systemitsel f, but an architecture enabl es the dataplanes to
integrate nobile user plane into it for the |IP networks.

Al t hough MJP architecture is independent froma specific datapl ane
protocol, this docunent describes |Pv6 dataplane in Segnent Routing
case (SRv6 MJP) due to the DMMrequirenent, and as a suitable
solution for scal able nobile service deploynents. O her datapl ane
options is out of scope of this docunent, and may be described in the
future.
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In this routing paradigm a session information froma nobile contro
pl ane of a nobile service systemw |l be transforned to routing
information. It neans that any MJP datapl ane nodes becone functiona
to the session instead of the nobile user plane specific nodes for
the role of anchor or internmediate points. The user plane anchor and
i ntermedi ate functions can be supported by MJP enabl ed networ ks
(REQL), not to nention that MJP will naturally be depl oyed over |Pv6
net wor ks ( REQ3) .

MJP architecture is independent fromthe nobile service system For
the requirenents (REQ4, 5), MJP architecture is designed to be

pl uggabl e user plane part of existing nobile service architectures.
Those existing architectures are for exanple defined in [ RFC5213],

[ TS. 23501], or if any.

The level of MJP integration for nobile service systens runni ng based
on the existing nobile service architecture will be varied and
dependi ng on the | evel of MJP awareness of the control and user plane
entities.
Speci fying howto nodify the existing architecture to integrate MJP
is out of scope of this docunent. What this docunent provides for
the existing architecture is an interface for MJP which the existing
or future architectures can easily integrate.

1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

2. Term nol ogy
MUP: Mobi | e User Pl ane
MJP Segnent: Representation of nobile user plane segnent
MJP PE: MJP aware Provi der Edge node
MJUP Controller: Controller node for MJP networks
UE: User Equi pnent, as per [TS. 23501]

IVN: Mobi | e Node, as per [RFC5213]
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3. Architecture Principles

Thi s section describes the principles for MJP architecture that guide
its design and operation.

The first key principle is the abstraction of the nobile user plane.
A network segnent consisting of a nmobile service is abstracted and
represented as a MJP segnent. It is noted that MJP segnment descri bed
in this docunent is NOT Segnment Routing[ RFC8402] specific, as
"segnent” is widely conmon terni nol ogy through many networki ng
technol ogies, and is defined in each technol ogy context.

A MJP PE may accommpdate MJP segnent(s), such as an Interwork Segnent
and/ or a Direct Segnent described in Section 4. Figure 1 depicts the

overvi ew.
* Mobi lity *
* Managenent *
* System *
* .. *
|
Sessi on | nformation
I
%
_______ / | MUP-C| \ -

/ \ / - + \ / \
[1nterwork\ | | _/ Direct \
\ Segnent / \ |------- + to-o--- | / \ Segment /

\_ / \'| MJP PE| MUP | MUP PE|/ \_ /

_______ []-------+ Net wor k +------ |\ _______

/ \ /] | \ / \
/ Direct \_/ \ [\ _/lnterwork\
\" Segnent / \ / \ Segnent /

\ / \ /

Figure 1: Overview of MJP Architecture

The second principle is auto-discovery for MJP segnent. A MJP PE
shoul d be able to discover a MJP segnent in a renote MJP PE. In MJP
architecture, the remote MJP PE shoul d adverti se an auto-di scovery
route for a hosted MJP segnent. The MJP PE can discover the MJP
segnment in the renote MJP PE when the MJP PE finds the MJP segnent
information in the received auto-di scovery route fromthe remote MJP
PE.

Section 5 in this docunent defines auto-discovery route for each type
of MJP segnent discovery.
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It is noted that the auto-di scovery route nust be independent froma
specific dataplane. But with an attribute for the specific
dat apl ane, the auto-discovery route indicates specific datapl ane
behavi or required for the MJP segnent.

The third principle is that transform ng session information to
routing informati on. Assumi ng session information for a UE or a WN
includes a pair of endpoints between the entities of the nobile user
pl ane, a MJP Controller (MJP-C) advertises MJP PE(s) routing
information for the UE or the MN, transfornmed fromthe input of
correspondi ng session information in nobile service systens. In MJP
architecture, it is called session-transformed route.

Section 6 in this docunent defines each type of session-transforned
route. The session-transforned route nust al so be datapl ane
i ndependent.

A MJP PE shoul d resolve reachability for a received session-
transforned route (ST route for short). Wen the MJP PE succeeds to
resolve the ST route reachability with a MJP segnment in local, or in
renote via an auto-discovery route, and an appropri ate datapl ane
behavior indicated init for the ST route, the MJP PE can performthe
dat apl ane action to the correspondi ng packet received froma |oca
MJP segnent.

The MJP PE sends the packet toward the egress MJP segnent after the
dat apl ane action applied to the packet. The egress MJP segment may
exist in local, or in arenote MJP PE. |In |latter case, the renpte
MJP PE applies the datapl ane action indicated by the received packet,
and sends it out to the egress MJP segnent.

The illustrations are described in Section 7.

To carry these new routing information, this architecture requires

extending the existing routing protocols. Any routing protocol can
be used to carry this information but this docunent recomrends using
BGP. Thus, this docunent describes extensions on BGP as an exanpl e.

4. Mobile User Plane Segnent
Thi s docunent defines two types of Mbile User Plane (MJP) segnent.
A MJP segnment represents a network segment consisting of a nobile

service. The MJP segnment can be created by a MJP PE whi ch provides
connectivity for the nobile user plane.
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Direct Segnent is a type of MJP segnent that provides connectivity
bet ween MJP segnents through the MJP networks. Interwork Segment is
anot her type of MJP segment. It provides connectivity between a user
pl ane protocol of existing or future nobile service architecture and
ot her MJP segnents through the MJP networks.

A MJP PE may be instantiated as a physical node or a virtual node.
The MJP PE may al so be instantiated on a device which accombdates a
mobi | e user pl ane node of a nobile service system

4.1. Datapl ane Consi derations

As in Section 1, this docunment describes |Pv6 dataplane in Segnment
Routing case due to the DM requirenent, and as a suitable solution
for scal able nobile service depl oynents.

When SRv6 is adopted as the dataplane, an SRv6 SID (Segnent
Identifier) can represent a MJP segnent. The SID can be any behavi or
defined in [ RFC8986], [RFC9433], or any other extensions for further
use cases. The behavior of the MJP segnment will be chosen by the
role of the representing MJP segnent.

For exanple, in case of a MJP PE interfaces to 5G user plane on the
access side defined as "N3" in [TS.23501], the MJP PE accommmpdat es
the N3 network as Interwork Segnent in a routing instance and then
the behavi or of created segment SID by the MJP PE will be

"End. M GITP4.E', or "End. M GIP6.E". In this case, the MJP PE may
associate the SIDto the routing instance for the N3 access network
(N3RAN)

Anot her exanple here is that a MJP PE interfaces to 5G DN on the core
side defined as "N6" in [TS.23501], the MJP PE acconmodates the N6
network in a routing instance as Direct Segnent and then the behavior
of the created segnent SID by the MJP PE will be "End. DT4",

"End. DT6", or "End.DT2". 1In this case, the MJP PE nay associ ate the
SIDto the routing instance for the N6 data network (NG6GDN).

5. Distribution of Mbile User Plane Segnent I|nformation

Distribution of MJP segnent information can be done by advertising
routing information with the MJP segnent for nobile service. A MJP
PE di stributes MJP segnent informati on when a MJP segnment is
connected to the MJP PE

A MJP Segment Discovery route is routing information that associates
the MJP segnent with network reachability, and assistant netadata if
applicable. This docunent defines the basic discovery route types,

Direct Segnent Discovery (DSD for short) route, and Interwork Segnent
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Di scovery (1SD for short) route. Oher types of segnent discovery
route may be mobile service architecture specific. Defining the
architecture specific network reachability is out of scope of this
docunent and it will be specified in another docunent.

To carry the assistant netadata for the MJP Segnent Discovery route,
this docunment defines MJP extended conmunity. Wen a netadata
applicable for a set of MJP Segnment, a MJP extended comrunity carries
the metadata in the corresponding MJP Segnent Discovery routes. The
MJP ext ended community nust be structured to indicate types of MJP
segnent specific netadata. Section 5.1 describes Direct Segnment type
MJP ext ended community, and is illustrated in Section 7.

MJP Segnent Di scovery route MJST be used only for resolving
reachability for the ST routes. The connectivity anong the routing
i nstances for MJP Segnents may be advertised as VPN routes. This is
to avoid forwarding entries to the prefixes of the MJP Segnent
mngled in the other type of routing instance.

A MJP PE may discard the received MJP Segnent Discovery route if the
Rout e Target extended comrunities of the route does not neet the MJP
PE' s inport policy.

5.1. Direct Segnent Discovery (DSD) Route

When a MJP PE accompdates a network, a service, or an any type of
resource through an interface or a routing instance as a Direct
Segnent, the MJP PE advertises the corresponding Direct Segnent

Di scovery (DSD) route for the interface or the routing instance to
the SR domain. The DSD route includes an address to indicate the
Direct Segnent in the MJP PE in the network | ayer reachability
information (NLRI) with an extended community indicating the
corresponding Direct Segnent. Dataplane specific attribute should be
attached to the DSD route, as a auto-discovery route, which itself
must be dat apl ane i ndependent defined in Section 3.

For exanple in 3GPP 5G specific case with SRv6 datapl ane, an MJP PE
may connect to N6 interface on a DN side, and a DSD route for the DN
will be advertised with an address of the MJP PE in NLRI, an
corresponding SRv6 SID in the SRv6 specific attribute, and a Direct
Segnent type MJP extended conmunity to the routing instance for the
DN fromthe MJP PE.
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When a MJP PE receives a DSD route fromother PEs, the MJP PE keeps
the received DSD route in the RIB. The MJP PE uses the received DSD
route to resolve Type 2 Session Transformed (ST2 for short) routes
reachability, described in Section 6.2. |If the DSD route resol ves
reachability for the endpoints, and natch the Direct Segnent extended
community of the ST2 routes, the MJP PE updates the FIB entry for the
ST2 route with the SID of the matched DSD route.

5.2. Interwork Segnent Discovery (ISD) Route

When a PE accommpdat es a network through an interface or a routing

i nstance for the user plane protocol of the nobile service
architecture as an Interwork Segnent, the PE advertises the
correspondi ng Interwork Segnent Di scovery (1SD) route with the
prefixes of the Interwork Segment. Dataplane specific attribute
shoul d be attached to the ISD route, as a auto-discovery route, which
itself nust be datapl ane i ndependent defined in Section 3.

For exanple in 3GPP 5G specific case with SRv6 datapl ane, an MJP PE
may connect to N3 network accommodating a RAN, and a I SD route wl|l
be advertised with IP prefix(es) of the N3 RAN in NLRI, and an
corresponding SRv6 SID in the SRv6 specific attribute.

When a MJP PE receives a | SD route, the MJP PE keeps the received |ISD
routes in the RRB. The MJP PE uses the received |SD routes to
resolve the reachability for renote endpoint of Type 1 Session
Transformed (ST1 for short) routes, described in Section 6.1. [If the
I SD route resolves the reachability for STl routes, the MJP PE
updates the FIB entry for the prefix of ST1 route with the SID of the
mat ched | SD rout e.

The MJP PE may al so use the received I SD routes to resol ve the
reachability for the endpoint address in the ST2 route prefix. |If
the 1SD route resolves the reachability for ST2 routes, the MJP PE
updates the FIB entry for the prefix of ST2 route with the SID of the
mat ched | SD rout e.

6. Distribution of Session Transforned Route
MJUP architecture defines two types of session transforned route.

6.1. Type 1 Session Transformed (ST1l) Route
First type route, called Type 1 Session Transformed (ST1l) route,
encodes | P prefix(es) for a UE or MNin a BG® MP-NLRI attribute with
associ ated session information of the tunnel endpoint identifier on

the access side. The MJP-C advertises the STl route with the Route
Target extended communities for the UE or MN to the MJP networks.
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A MJP PE may receive the ST1 routes fromthe MJIP-C in the MJP
networks. The MJP PE may keep the received ST1 routes advertised
fromthe MJP-C. The receiving MJPP PE will performthe inporting of
the received ST1 routes in the configured routing instances based on
the Route Target extended comunities. A MJP PE may di scard the
received ST1 route if the MJP PE fails to inport the route based on
the Route Target extended comunities.

6.2. Type 2 Session Transformed (ST2) Route

Second type route, called Type 2 Session Transforned (ST2) route,
encodes the tunnel endpoint identifier of the session in a BGP M-
NLRI attribute with the nature of tunnel endpoint base packet
handl i ng. Longest match algorithmfor the prefix in this type of
session transformed route should be applicable to aggregate the
routes for scale. The MJP-C advertises the ST2 route with a Direct
Segnent extended comunity to indicate correspondi ng Direct Segnent
and tunnel decapsulation in addition to the Route Target extended
conmuni ties

A MJP PE may receive the ST2 routes fromthe MJP-C in the SR domai n.
The MJUP PE may keep the received ST2 routes advertised fromthe MJP-
C. The receiving MJP PE will performthe inporting of the received
ST2 routes in the configured routing instances based on the Route
Target extended communities. A MJP PE may discard the received ST2
route if the MJP PE fails to inport the route based on the Route
Target extended comunities.

6.3. MJP Controller

A MJP Controller (MJP-C) provides an API. A consuner of the API

i nputs session information for a UE or a MN from nobil e service
system The MJP-C transforns the received session information to
routing information and will advertise the session transforned routes
with the correspondi ng extended communities to the MJP networks.

The received session information is expected to include the UE or MN
I P prefix(es), tunnel endpoint identifiers for both ends, and any
other attributes for the nobile networks. For exanple in a 3GPP 5G
specific case, the tunnel endpoint identifier will be a pair of the
F-TEI Ds on both the N3 access side (RAN) and core side (UPF).

7. lllustration
This section illustrates possible MJP depl oyments with SRv6

datapl ane. 3GPP 5G is an exanple nohile service for the depl oynent
cases in this section.
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7.1. SR Network Accommodating Existing Mbile Network Services

Figure 2 shows how SR networks can acconmpbdate existing nobile
network service before enabling MJP. The PEs S1, S2, and S3 conpose
an SR network. A routing instance is configured to each network of
the nobile service. N6DN in Sl and S2 are providing connectivity to
edge servers and the Internet respectively.

VRF (Virtual Routing Forwarding) is the routing instance to
acconmpdat e MJP segnents in this section. Al exanple cases in this
section follow the typical routing policy control using the BGP

ext ended community described in [ RFC4360] and [ RFC4684]

I < Homm - o mm e \
/" \VRAN / | MUP- C| \
I VIv\ | +o---- + | N6 __
\ /N ] ----4+ +----| DN [/ \
\_/ \| S1 | | S2 |----ITWw\
_ []----+ oo \ /
AN R | \_/
! E/e\N6 \ | S3 | /
\ IDN \----emmmaa e /
\_/ N3UPF /\ N6UPF
XIx | \ Yy
+--- - - +
| UPF |
+--m - - +
Figure 2

The followi ng routing instances are confi gured:
* N3RAN in S1
- export route V/v with route-target (RT) comunity C1
- inport routes which have route-target (RT) community Cl and C2
* N6DN in S1
- export route Efe with RT (4
- inport routes which have RT C3 and C4
* N6DN in S2

- export route Wwwith RT C4

Mat sushi ma, et al. Expires 1 Decenber 2025 [ Page 12]



| nt er net -

Draft MJP Architecture May 2025

i nport routes which have RT C3 and C4

*  N3UPF in S3

export route X/x with RT C2

i mport routes which have RT Cl

*  N6UPF in S3

Not e:

export route Yy with RT C3
i mport routes which have RT ¢4

The above configurations are just to provide typical IP
connectivity for 3GPP 5G Wen the above configurations have
been done, each endpoint in V/v and X/ x can comruni cate through
S1 and S3, but they can not comrunicate with nodes in Ele, Ww
and Y/y.

7.2. MJP PE Depl oynment at Al SR Domai n Edges

Her e,

* Sl
* Sl
*  S2

the PEs S1, S2 and S3 are configured to enable MJP as foll ows:

advertises Interwork type discovery route: V/v with SID S1::

set Sl:: behavior End. M GITP4. E or End. M GIP6. E

advertise Direct type discovery route: MJP Direct Segnent
community D1 and SID S1:1::

set Sl1:1:: behavior End. DT4 or End. DT6 for the N6DN in S1

advertise Direct type route: MJP Direct Segnent comunity D1
and SID S2::

set S2:: behavior End.DT4 or End. DT6 for the N6DN in S2

S1 adopts the local N6DN to prioritize the closer segnent for the
same Direct Segnment. Another PE may adopt D1 from S2, if the PE has
no local N6DN for DL and closer to S2 than S1.
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e +
Fi gure 3

Now, session information UL is put to a MJP Controller, MJP-C, and
MJP-C is configured to transform UL to the routes as foll ows:

*  MJP-C
- attach the MJP Direct Segment 1D D1 and RT C3 to the DNin Ul

- transfornms UE's prefix UWu, the F-TEID on access side (gNB) and
@QFl in Ul to the ST1 route for the prefix Wu with the FTEID,
the QFI, and RT C3

- transforns F-TEID on core side (UPF) X in Ul to the ST2 route
for Xwith MJP segnent-ID D1 and RT C2

Then N3RAN and N6DN i nmport route X and U/ u respectively. Sl and S2

resolves Uu's renote endpoint with V/v and then install SID Sl1:: for
Uuin FIB. S1:: will not appear in the packet fromE e to Uu over
the wire.

As S1 adopts local N6DN for D1, N3RAN in Sl1 decapsul ates GIP-U
packets fromV/v to X and then | ookup the inner packets fromUWu in
N6DN after the decapsul ation.

Note: \When the above configurati ons have been done, MJP is applied
only to the packets fromto Uu. Each endpoint in Uu, Ww and
E/ e can communi cate through S1 and S2. The rest of traffic
fromto other UEs go through the usual 3GPP 5G user plane path
usi ng UPF via S3.
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7.3. Adding Direct Segnent with New MJP PE

Anot her case shown in Figure 4 is that S4 joins the SR network and
acconmpdat es edge servers in the N6DN in $4.

il
I
Uu %
L < B B oo A \ [\
/" \RAN / | MUP-C ' IWw
[ VIv\ | oo + +----]_/ N6\ /
\ [\ | ----+ | S2 | DNV\_/
\_/ \| S1 | Hom - _
_ [|----+ +----] [\
[\ __ 1| +----+ | S4 | \__/EHe\
/ \N6 \ | S3 | +----/ N6\ /
\ IDN \--mmmmm - e / DN\ _ /
\_/ N3UPF /\ N6UPF
XIx |\ Yy
Fomm - - +
| UPF |
+----- +
Figure 4

The followi ng routing instances are confi gured:
* N3RAN in S1 (sane with the previous case)
- export route V/v with RT C1
- inport routes which have RT C1 and C2
* N6DN in S1
- export no route
- inport routes which have RT 4
* N6DN in S2 (sane with the previous case)
- export route Wwwith RT ¢4
- inport routes which have RT C3 and 4
* N3UPF in S3 (sane with the previous case)

- export route X/x with RT C2
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- inport routes which have RT Cl1
* N6UPF in S3 (same with the previous case)
- export route Yy with RT C3
- inport routes which have RT C4
* N6DN in $4
- export route Efe with RT (4
- inport routes which have RT C3 and C4
Here, the PEs are configured to enable MJP as foll ow ng:
* Sl (sane with the previous case)
- advertises Interwork type route: V/v with SID S1::

- set Sl1:: behavior End. M GIP4. E or End. M GITP6. E

- advertise Direct type route: MJP Direct Segnment conmmunity D1
for the | ocal N6DN

- set S1:1:: behavior End.DT4 or End.DT6 for the N6DN in Sl
* S2 (sane with the previous case)

- advertise Direct type route: MJP Direct Segment conmmunity D1
and SID S2::

- set S2:: behavior End.DT4 or End.DT6 for the N6DN in S2

- advertise Direct type route: MJP Direct Segment conmmunity D2
and SID S4::

- set S4:: behavior End.DT4 or End.DT6 for the N6DN in $S4
As in the previous case, Sl adopts the local N6DN for D1 as |ong as
S1 prioritizes the closer segnent for the same MJP Direct Segnent.

The Direct type route fromS4 for D2 with SID S4:: will be kept in
S1.

Mat sushi ma, et al. Expires 1 Decenber 2025 [ Page 16]



I nternet-Draft MJP Architecture May 2025

* MJP-C (same with the previous case)
- attach the MJP Direct Segment 1D D1 and RT C3 to the DNin Ul

- transfornms UE's prefix UWu, the F-TEID on access side (gNB) and
@QFl in Ul to the ST1 route for the prefix Wu with the FTEID,
the QFI, and RT C3

- transforns F-TEID on core side (UPF) X in Ul to the ST2 route
for X with MJP Direct Segnent conmunity D1 and RT C2

Then N3RAN and N6DN i nmport route X and U/u respectively. S2 and $S4
resolve Uu' s renote endpoint with V/v and then install SID S1:: for
Uu in FIB.

As in the previous case, Sl adopts |ocal N6DN for D1, N3RAN in S1
decapsul ates GIP-U packets fromV/v to X and then | ookup the inner
packets from Uu in N6DN after the decapsul ation.

For D2 on the other hand, no correspondi ng N6DN existed in Sl.
However, E/fe with RT C4 fromS4 is inported into N6DN in S1 as a VPN
route, E/e is reachable from Uu via N6DN for D1 in Si.

If a session Ul' includes the DN corresponding to D2, MJP-C
advertises ST2 route X with MJP Direct Segnent community D2, and
then NBRAN in S1 instantiates H M GIP4.D or End. M GTP6.D for X with
S4:: as the last SIDin the received Direct type route from S4.

Not e: When the above configurati ons have been done, MJP is applied
only to the packets fromto Wu. Each endpoint in Uu, Ww and
E/ e can communi cate through S1, S2 and S4. The rest of traffic
fromto other UEs go through the usual 3GPP 5G user plane path
usi ng UPF via S3.

7.4. Collapsed MJP PE Depl oynent
In this case only S1 enables MJP in a collapsed fashion. S2 and S3
are L3VPN PEs wi thout MJP capability. |In this section, S2 and S3 are

illustrated as SRv6 nodes. But they can be non-SR nodes if S1
provi des SR i ndependent connectivity to S2 and S3.
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Figure 5

The difference between the previous case in Section 7.1 for the
routing instance configuration is foll ow ng:

* N6DN in S1
- export route Efe with RT (4
- inport routes which have RT C3, C4 and C5

Here, S1 is configured to enable MJP and S2 as an L3VPN PE is
configured as foll ows:

* Sl
- may not advertise Interwork type discovery route for V/v

- my not advertise Direct type discovery route with MJP Direct
Segment conmunity D1 and S1:1::

- set S1:1:: behavior End.DT4 or End.DT6 for the N6DN in Si1
*  S2
- set S2:: behavior End.DT4 or End.DT6 for the N6DN in S2
Now, session information Ul is added to the MJP Controller, MJP-C,

and MJP-C and S1 is configured to transform Ul to the routes as
fol | ows:
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10.

10.

* MJP-C
- attach the MJP Direct Segment 1D D1 and RT C5 to the DNin Ul

- transfornms UE's prefix UWu, the F-TEID on access side (gNB) and
@QFl in Ul to the ST1 route for the prefix Wu with the FTEID,
the QFI, and RT C5

- transforns F-TEID on core side (UPF) X in Ul to the ST2 route
for X with MJP Direct Segnent conmunity D1 and RT C2

- advertises Uu as an L3VPN route with RT C4 and SID S1:1::,
when the ST1 route is inported into the N6DN

Then the N3RAN and N6DN i nport route X and UWu respectively. Sl
resolves Uu's renpte endpoint with Vv and then create the
correspondi ng GTP encap entry for Wu into the NSRAN FIB. S2 wll
create a regular L3VPN routing entry for Uu with SID S1:1:: in the
N6DN when S2 inports the L3VPN route with RT C4 for UWu adverti sed
from S1.

As S1 adopts local N6DN for D1, N3RAN in S1 decapsul ates GIP-U

packets fromV/v to X and then | ookup the inner packets fromUWu in

N6DN after the decapsul ati on.

Not e: When the above configurations have been done, MJP is applied
only to the packets fromto UWu. Each endpoint in UWu, Ww and
E/ e can communi cate through S1 and S2. The rest of traffic
fromto other UEs go through the usual 3GPP 5G user plane path
usi ng UPF via S3.

I ANA Consi derations

This meno i ncludes no request to | ANA

Security Consi derations

TBD.
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