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1. Introduction

Driven by the new applications, 3GPP introduced the concept of
network slicing as a feature of its 5G specification. Such a concept
is meant to provide a custom zed connectivity service with specific
capabilities and characteristics. A network slice may include a set
of network functions and resources(e.g. conmputation, storage and
network resources). |In the context of the IETF, the Network Slice
Services are defined in [RFCO543] as a set of connections between a
nunmber of Service Demarcation Points (SDPs e.g., CE, PE, or NF),
where t hese connections having specific Service Level bjectives
(SLGs) and Service Level Expectations (SLEs) over a conmon underl| ay
network, with the traffic of one custoner being separated from

anot her. The concept of IETF Network Slice Service is conceived as
t echnol ogy agnosti c.

Network Slice Services as defined in [RFC9543] are thus specified in
terns of the set of SDPs connected to the slice, the type of
connectivity anong them and a set of SLOs and SLEs for each
connectivity construct.

In [I-D.ietf-teas-ietf-network-slice-nbi-yang], the endpoints are
identified by an identifier, with sone nmetrics associated to the
connections anong themas well as certain policies (e.g., rate limts
for incomng and outgoing traffic).

The 5G network slice as defined by 3GPP in [TS-23.501] does not take
the transport network slice into consideration. 3GPP introduces the
concept of 5G end-to-end network slice service, which is built on top
of three network segments: Radi o Access Network (RAN), Transport
Network (TN) and Core Network (CN). Transport network provides the
required connectivity between RAN and CN or inside RANCN, with
specific performance commitnent. The 5G end-to-end network slice
services may have distinct topology and performance requirements on
the underlying transport network. The transport network shoul d have
thus capability to support nultiple | ETF network slices. The
deci si on about the nunmber of such | ETF network slices is depl oynent
speci fic.
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Thi s docunent focuses on the mappi ng between 5G network slices and
the network slices in underlying Transport Networks. Specifically,
the docunent descri bes how RFC9543 Network Slice Services can be
derived in the context of a 3GPP Network Slice Service in managenent,
control and data planes, including exploring how 3GPP Slice Service
paraneters are napped to paraneters that are exposed in | ETF service
data nodels. It is out of scope of this docunent to el aborate on the
realization of | ETF Network Slices as per [RFC9543]. The
realizations of RFC9543 network slices are discussed in
[I-D.ietf-teas-enhanced-vpn] [I-D.ietf-teas-nrp-scalability]
[I-Dietf-teas-ns-ip-npls], and a realization nodel for network
slicing in I P/MPLS networks for fulfilling 5G slicing connectivity
services is discussed in [I-D.ietf-teas-5g-ns-ip-npls].

Ter mi nol ogy
1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [ RFCB174] when, and only when, they appear in all
capitals, as shown here

Thi s docunent uses the terns defined in [ RFC9543].

The definitions of entities (e.g., DU, CU) or interfaces (e.g., F1)
applicable to 3GPP slicing scenarios are provided by 3GPP
specifications, such as [TS-38.401]. Simlarly, the definitions of
entities or interfaces (e.g., Mdhaul) applicable to O RAN slicing
scenarios are provided by O RAN specifications, such as [ O RAN-Arch].
Both 3GPP and O RAN specifications take precedence over the
definitions used in this docunment for 3GPP and O RAN concepts

The foll owi ng abbreviations are used in this docunent:
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NSC. | ETF Network Slice Controller

NSI: Network Slice Instance

NSSI: Network Slice Subnet |nstance

S-NSSAlI: Single Network Slice Selection Assistance Information
RAN: Radi o Access Network

TN: Transport Network

CN: Mobil e Core Network

DSCP: Differenti ated Services Code Poi nt

CSMF: Conmuni cati on Servi ce Managenent Function

NSMF: Network Slice Managenent Function

NSSM Network Slice Service Mddel as defined in {{I-D.ietf-teas-ietf-network-slice-nbi
-yang}}

NSSM-: Network Slice Subnet Managenent Function
I CC:. Information Object Cass nodel, defined in 3GPP
In addition to that, the following ternms from 3GPP are al so used

* EP transport: 3GPP Information Object Class (10C) defined in
[ TS-28.541] which, represents the logical transport interface of a
RAN or CN and includes transport-related information with
reference(s) to attachnent circuit DMin | ETF domain.

* EP _RP: 3GPP I OC defined in [TS-28.622], provided for sub-classing
only. This ICC represents an end point of a link used across a
reference point between two network entities. Inherited by
EP_NgU, EP_Fl1U, EP_Sl1U, EP_X2U, etc.

3. 5G End-to-End Network Slice

The scope of a 5G End-to-End Network Slice service discussed in this
docunment is shown in Figure 1. The transport networks (TN) provide
the connectivity between and within RAN and CN. To support automnated
enabl enent of 5G E2E network slices, nmultiple controllers are likely
to manage 5G E2E network slices across RAN, CN and TN. In addition,
a 5G E2E network slice orchestrator is used to coordinate and contro
the overall creation and life cycle managenent of 5G E2E networ k
slices across RAN, TN and CN
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Figure 1: Scope of 5G End to End Network Slice

Dependi ng on RAN depl oynent, a single 5G E2E network slice m ght have
one or nmore | ETF network slices. Depends on the operator’s networks,
one or nore of the followi ng RAN depl oynents m ght be used. Wth

di fferent RAN depl oynments, the scope of TN slice may be different.
These RAN depl oynents are discussed in the foll ow ng sections:

* Distributed RAN
* Centralized RAN
* O oud RAN (C RAN)

| ETF Network Slices in Distributed RAN Depl oynent
Distributed RAN is the nbst comon depl oynent of 3GPP RAN networ ks as
shown in Figure 2. RAN is connected to CN using a transport network
(TNL) .
In this deployment a single 5G E2E network slice m ght have one or
more | ETF network slices between RAN and CN networks. |In addition,
one or nore | ETF network slices might be present inside the CN

network to provide the connectivity between CN network functions
(e.g., AMF, CMF and UPF).
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L 5G E2E Network Slice ------------ >
<---- RS---> Cemmmmeeaa CS --------- >
<- INS1 -> <- INS2 ->
(1 or nore) (1 or nore)
SRR AR
|- o] |----
| NFs | TN1 | NFs| : TN2 | NFs
|----- | |----1 |----1
Legéﬁd ...................................

INS: | ETF Network Slice
RS: RAN Slice
CS: Core Slice

Figure 2: | ETF network slices in distributed RAN depl oynent
3.2. | ETF Network Slices in Centralized RAN Depl oynent

In general, the RAN network consists of network functions for
processing the radio signal and transmitting/receiving the radio
signal. As shown in Figure 3, in Centralized RAN depl oynent, two
groups of network functions exit; NFsl and NFs2 where NFs2 processes
the carrier signal and is connected to the transport network and NFsl
transmt and receive the radio signal that is transnmtted over the
air fromand to the end user equiprment (UE). 1In Centralized RAN
network functions NFsl and NFs2 are separated by a transport network
TN3 call ed fronthaul network (FH). |In this deploynent a 5G E2E
network slice contain of RAN and CN slices and one or nore | ETF
network slices INS1, INS2 and INS3. [INSl and INS2 are identical to
the I ETF network slices shown in Figure 2. However, the | ETF network
slices INS3 needed across RAN network to provide the connectivity
anong NFsl1l and NFs2.
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R 5G E2E Network Slice ------------------ >
Cemmmmmma RS --------- > Cemmmmeeaa CS --------- >
<- INS3 -> <- INS1 -> <- INS2 ->
(1 or nore) (1 or nore) (1 or nore)
O A oy
R I e N | N |
[ NFs1| : TN3 : |[NFs2| : : TNL : : | NFs | : TN2 : | NFs
|----1 S(FH) © f----] 02 (BH) o r ]-e-- | (BH) : ]----- |
Legéﬁd .................................................

INS: | ETF Network Slice
RS: RAN Slice

CS. Core Slice

FN: Front haul | ETF network
BH. Backhaul | ETF network

Figure 3: I ETF network slices in centralized RAN depl oynent
| ETF Network Slices in C oud RAN depl oynent (C RAN)

In a Coud RAN depl oynent, the network function NF2 is further

di saggregated into real -tinme and non-real -time conmponents. As shown
in Figure 4, these disaggregated conponents are called CU (Centra
Unit) and DU (Distributed Unit) where they are connected by a new
network cal |l ed M dhaul network (M.

In this depl oyment 3GPP network slice contains not only RAN and Core
slices but IETF network slices INS1, INS2, INS3 and INS4. |ETF
network slices INS1, INS2 and INS3 are sinmlar to those in Figure 3.
An additional |ETF network slice INS4 is used to connect the DUs to
CUs through F1 interfaces.
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LR 5G E2E Network Slice -------------------- >
Cemmmmmm oo - RS ------c---- > <------- CS ------ >
<- INS3 -> <- INS4 -> < INSl -> <- INS2 ->
(1 or nore) (1 or nore) (1 or nore) (1 or nore)
S S ACEREERAEEEE R
e S Co--- ---] Co---
: [NFs1] @ TN3 : | DU | TNA © |[CU | : : TNL: : | NFs| :TN2: | NFs|
S R (= R R B EEN T G- ER R BN B
Legéﬁd ........................................................

INS: | ETF Network Slice
RS: RAN Slice

CS. Core Slice

FN: Front haul | ETF network
M\: M dhaul | ETF network
BH. Backhaul | ETF network
DU:. Distributed Unit

CU. Central Unit

Figure 4: | ETF network slices in cloud RAN depl oynent (C- RAN)
For the sake of illustration, the follow ng sections in this docunent
all consider the TN slice between RAN and CN. Oher | ETF network
slice cases are sinilar.
3.4. Relationship Between | ETF Network Slices and 3GPP Network Slices
Based on the Architecture of an | ETF Network Slice and Interface of
| ETF Network Slice Managenment Architecture defined in [ RFC9543],

Figure 5 shows the relationship between 3GPP controllers and | ETF
Network Slice Controller
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S +
CSMF
S |---------- +
| o e e e e e e oo oo oo +
R + | 5G E2E Network Slice |
NSMF | | Orchestrator |
S + o +
/ | \ |
/ | \ | ETF Network Slice Service Interface
/ \
S ++----!----++ --------- + +------------! ----------- +
| AN || ™N || CN | | | ETF Network Slice |
| NSSMF | | NSSMF || NSSMF | | Control l er (NSC)
| || || | e +
e e e + Net wor k configuration interface
I I I I
I I I Fomomooiioee e +
| | | | Net work Controllers
I I I AREA LR +
I I I I
???L?. .???L???. .?L?????. .???L?????.
? 56 ? ? IETF 2?2 ? 5G ? ? | ETF ?
( RAN )( Network )( Core ) ( Net wor k )
R arird 1 L RIVP?’ 1 L RIVP?’ 1 L RIVIIVY’ 1

Figure 5: Relationship between 3GPP domain controllers and | ETF
Network Slice Controller

An exampl e of 5G E2E Network Slice is showed in Figure 6. Each E2E
network slice contains RAN slice, CN slice and one or nore | ETF
network Slices. 3GPP identifies each E2E network slice using an
integer called S-NSSAI. In Figure 6 there are three instances of E2E
network slices which are identified by S NSSAl 01111111, 02222222 and
03333333, respectively. Each instance of E2E network slice contains
AN slice, CN Slice and one or nore | ETF network slices. For exanple,
E2E network slice 01111111 has AN Slice instance 4, CN Slice instance
1 and I ETF network slice 6. Note that 3GPP does not cover the |IETF
network slice. Details of |ETF network slice could be found in

[ RFC9543] .

Note that 3CGPP uses the terms NSI and NSSI which are a set of network
function and required resources (e.g. conmpute, storage and networKking
resources) which corresponds to network slice Instance, whereas
S-NSSAlI is an integer that identifies the E2E network slice.

Geng, et al. Expi res 3 Septenber 2026 [ Page 10]



Internet-Draft | ETF Network Slice Application in 3GPP 5 March 2026

Fommm e L Ao +
| S-NSSAI | | S NSSAI | | S-NSSAl |
| 01111111 | | 02222222 | | 03333333
R I S e Ll R S S +
| e v |
vV Vv \Y, \Y,
kkkkkkkkk* kkkkkkkkk* kkkkkkkkk*
Core * NSSI 1 * * NSSI 2 * * NSSI 3 *
I\IetV\Drk *kkkkkkkk*k *kkkkkkkk*k *kkkkkkkk*k
\ \ /
\ \ /
+----- + +----- + +----- +
Transport | 1ETF| | 1ETF| | I ETF]
Net wor k | NS 6| | NS 7] | NS 8
oo - + oo - + oo - +
\ \ /
\ \
RadIO kkkkkkkkk*k kkkkkkkkk*k
Access * NSSI 4 * * NSSI 5 *
l\letV\Drk kkkkkkkkk* kkkkkkkkk*

Figure 6: 5G End-to-End Network Slice and its conmponents

4. 5G E2E Network Slice Mapping Procedure

4. 1.

5G E2E Network Slice Mapping ldentifier

The following network slice related identifiers in managenent,
control and data planes play an inportant role in the end-to- end
network slice nmapping:

*

4. 2.

Single Network Slice Selection Assistance Information (S NSSAl):
the end-to-end network slice identifier, which is defined in

[ TS-23.501]; S-NSSAl is used during 3GPP network slice signaling
process.

Network Slice Service identifier : An identifier allocated by | ETF
Network Slice Controller (NSC) in the managenent plane. See
[I-Dietf-teas-ietf-network-slice-nbi-yang].

5G E2E Network Slice Mappi ng Procedure

This section provides a general procedure of network slice mapping:

Ceng,
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e +
I NSMF I
o e e e oo +
L | S- NSSAI [---------- +
| | (e.g., 011111111)| |
| e + |
I I I
\Y, \Y, \Y,
S TN TSRSy S S IR +
| RAN NSSMF | | I ETF NSC | ] CN NSSMF
R LT I T I e T +
| RAN Slice | | IETF Network Slice | | CN Slice |
| Identifier | | I dentifier | | ldentifier |
| (e.g., 4) | | (e.g., 6) | | (e.g., 1) | Managemnent
Fomm e I i I R + Pl ane
| | | e
I I I I
\Y, \Y, \Y, Vo e
R + - + $o-mm - + Dat a
| RAN|---] PE|-----...----- | PE |----] OCN | Pl ane
+---- -+ +--- - - + +--- - - + S +

Figure 7: Relationship between | ETF and 3GPP Network Slice Managenent

1.

Ceng,

3GPP NSMF receives the request from 3GPP CSM- for allocation of a
network slice instance with certain characteristics.

Based on the service requirenent, 3GPP NSMF acquires requirenents
for the end-to-end network slice instance, which is defined in
Service Profile (section 6.3.3 of [TS-28.541]).

Based on Service Profile, 3GPP NSMF determ nes the network
function and the required resources in AN, CN and TN net wor ks.
It al so assigns the uni que S-NSSAl |D.

3GPP NSM- sends a request to AN NSSM- for creation of AN Slice,
which is out of the scope of this docunent.

3GPP NSMF sends a request to CN NSSM- for creation of CN Slice,
which is out of the scope of this docunent.

3GPP NSM- sends a request to an | ETF NSC (acting as an NSSMF for
transport network, fromthe perspective of the 3GPP Managenent
System)) for creation of a RFC9543 Network Slice service. The
request contains attributes such as endpoints (based on the
informati on fromEP_Transport), required SLA along with other

| ETF network slice attributes.

et al. Expi res 3 Septenber 2026 [ Page 12]
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7. The IETF NSC realizes the I ETF Network Slice which satisfies the
requirenents of the [ RFC9543] Network Slice Service requested
bet ween the specified endpoints (RAN CN edge nodes). The |IETF
NSC m ght assign an | ETF Network Slice Service ID and send it to
3GPP NSMF

8. The 3GPP NSMF could maintain the mapping relationship between
S-NSSAI and | ETF Network Slice Service ID

5G E2E Network Slice Mapping i n Managenent and Control Pl anes

The transport network nmanagenent Plane maintains the interface
bet ween 3GPP NSMF and TN NSSMF. It is supposed to satisfy the
foll owi ng requirements

1. Build up napping relationship between NSI identifier and RFC9543
Networ k Slice Services;

2. Quarantee that | ETF network slice could satisfy the SLA
requirenents with the transport network connection between AN and
CN,

3. The requirenents for 5G E2E network slice could be specified in
| ETF network slice northbound interface.

In order to provide slice connectivity constructed by means of |ETF
network slices it is necessary to build up mapping rel ationship
between two different endpoints, as depicted in Figure 8:

*  Mapping fromEP_Transport of 3GPP network slice side (as defined
by [TS-28.541]) to the CE endpoint fromI|ETF network slice side
(as defined in [ RFC9543]). |ETF Network Slice Controller (NSC)
will receive the set of CE endpoints to be interconnected as input
for network slice services defined in [ RFC9543].

* Mapping from CE endpoints to PE endpoints. The endpoint at PE
side should be elicited by the I ETF NSC, in order to establish
connectivity which could satisfy the customer request, according
to the SLOs and SLEs received fromthe higher |evel system

Geng, et al. Expi res 3 Septenber 2026 [ Page 13]
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3GPP concern

EP_RP | eft EP_RP ri ght
I I
. B [
I / I
X / / X
O EP_Transport _left EP_Transport_right O
/A /A
I I
_____ | e
I I
I I
....... T
I I
I I
I I
_______ [ -- e e [
| / / /- / / | /
\ / I ( ) / / \
x---->0 0== ) == O<---->0
/ / / () [/ / /
/ / / /
CE left PE | eft PE_ri ght CE_ri ght

| ETF concern
Fi gure 8: conceptual view on 3GPP and TN end-points

The examples in Section 7 will show how the connection between
network slice fromendpoints at both 3GPP and | ETF side can be
est abl i shed.

5.1. Mapping EP transport to | ETF NS CE Endpoints

The 3GPP Management system provi des the EP_Transport |nformation
hject Cass (I0C) to extend slice awareness to the transport

network. This I1OC carries paranmeters that describe the transport
endpoi nts associated with the 3GPP-nanaged functions (detailed in the
EP Application 10C). These paraneters include:

* | P Address: The I P address of the transport endpoint.
* Additional ldentifiers: Optional identifiers that further define

the logical interface, such as VLAN tag, MPLS | abel, Segnent
Routing (SR) SID, etc.
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* QS Profile (Optional): A set of parameters specifying the Quality
of Service (QS) requirenents for the slice

The paraneters fromthe EP_Transport |OC (representing the 3GPP
domai n) needs to be translated into the correspondi ng paraneters for
the CE within the | ETF network slice. This translation process can
be straightforward in certain scenarios. |In such cases, the
information fromthe EP_Transport 10OC can be directly passed to the
| ETF Network Slice Subsystem (NSS) through the standardi zed Network
Slice Services Interface defined in RFC9543. However, additiona

i nformati on m ght be required which have not been specified in 3GPP
standards, e.g., subnet mask for the IP address).

For exanpl e, when 3GPP-nmanaged functions reside on dedi cated
monol i thic network el enents, the IP address in the EP_Transport |COC
could directly map to the | P address of the corresponding interface.

The nmappi ng process becones nore conpl ex when dealing with
virtuali zed 3GPP-managed functions. These functions can be
instantiated on general - purpose servers or within data centers. In
these scenarios, additional information are needed to identify the
correspondi ng CE endpoint for exanple with other paraneters defined
in EP_transport, including:

* Conbined ldentification: The NS CE endpoint m ght be identified by
a conbination of the |P address and additional information like
VLAN tag, MPLS label, or SR SID. This conbination hel ps
di stinguish specific logical interfaces.

* Next Hop Information: The next hop router information, as viewed
by the 3GPP entity within the slice, could provide hints for
determning the slice endpoint at the other side of the slice
boundary.

* QS Profile: The QS profile, if present, helps configure the PE
endpoint to neet the Service Level Objectives (SLGCs) for the
connection between the CE slice endpoints.

Mappi ng | ETF NS CE to PE Endpoints

As outlined in [RFC9543], an | ETF Network Slice can have vari ous
potential endpoint positions, as reflected in Figure 9. The

i nformati on passed to the IETF Network Slice Controller (NSC
regardi ng endpoints is relative to the CE side, which is the
perspective of the slice custoner (i.e., the 3GPP Managenent System
managi ng t he 3GPP-nmanaged functions). Based on this information, the
| ETF NSC needs to infer the correspondi ng endpoint on the Provider
Edge (PE) side. This inference is crucial for establishing the
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desired connectivity constructs with the specified Service Level
hj ectives (SLGs) in the request.

Since the I ETF slice request process is technol ogy-agnostic, the
identification of PE side endpoints should rely on generic

i nformati on passed through the standardi zed Network Slice Service
Model (NSSM as defined in
[I-D.ietf-teas-ietf-network-slice-nbi-yang]). This generic

i nformati on, conbined with the know edge of the network topol ogy and
avai |l abl e resources, will allowthe IETF NSC to determ ne the
appropri ate PE endpoint for each CE endpoint, ensuring a successful
network slice instantiation.

| mrnn e (1) - >

| e G RREREEEEEELE > |

| | | |

| ESREREEEEEES (3) ------m---- > |

| | I I | |

| | <o (4) -------- > |

| | || || | |

VvV AC V V V V. AC VYV
+--mna + | +--mna + +--mna + | +--mna +
| [EERREEEE | | | [EEREREEE | |
| CE1 | | | PE1 | . .| PE2 | | | CE2 |
| [EERREEEE | | | [EERREEEE | |
+----- + | +----- + +----- + | +----- +

N N N N

I I I I

I I I I
Cust oner Provi der Provi der Cust oner
Edge 1 Edge 1 Edge 2 Edge 2

(1) SDPs within the CE (e.g. buffers or queues on the outgoing interfaces)

(2) SDPs at the Attachnent Circuit
(3) SDPs at the customer-facing ports on the PEs

(4) SDPs within the PE (e.g. destination |IP addresses, port nunbers)

Figure 9: | ETF Service Demarcation Points

Geng, et al. Expi res 3 Septenber 2026 [ Page 16]



Internet-Draft | ETF Network Slice Application in 3GPP 5 March 2026

6. Methods for Mapping Between 3GPP E2E Network Slice and | ETF Network
Slice

Referring to Figure 2, Figure 3 and Figure 4, an end-to-end network
slice m ght have one or nore | ETF network slices. Figure 10 is a
general representation of any of transport networks in 5G end-to-end
network slice where the | ETF network slice INS a provides the
connectivity between network functions NF1 and NF2 to satisfy the
specific SLO SLE. For exanple, Figure 10 could represent |ETF
network slice INS1 of Figure 4 where connectivity needed between
network functions CU and UPF or it could represent | ETF network slice
I NS4 bet ween network functions DU and CU

Suppose the network function NF1 sends the traffic to NF2. The data
pl ane mapping is mainly addresses how the identification of 3GPP
network slice is conveyed and represented on data path, and how the
provi der network PE nodes map the traffic fromcontext of 5G end-to-
end network slice to the [ RFC9543] network slice services. It is
crucial for PE nodes to be able to nap the traffic to the appropriate
| ETF network slice so as to enforce the SLO SLE policy.

<------ | ETF Network Slice Service INS a ------ >
O AC
| - |
I , I
________ \V/ [ [ \V/ eeeeo -
I I
| NFL |------- | PE1 | | PE2 |------- | NF2 |
I [------- I I _ I I I I
--------------- Provider ------- e

‘. Network ,’

Figure 10: Typical |IETF Network Slice in 3GPP Network between NF1
and NF2

To provide an overvi ew of various mechani snms of mappi ng 5G E2E
network slice to | ETF network slices, we focus on | ETF network slice
INS1 in Figure 4 where | ETF network slice INS1 provides the
connectivity between network functions CU and UPF. Figure 11 shows
this scenario. Although the various nmapping techniques considered in
this section is for | ETF network slice INS1, they are all applicable
to other IETF network slices of Figure 2, Figure 3 and Figure 4,

i.e., INS2, INS3 and | Ns4.
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The | ETF network slice INS1 provides the connectivity between service
demarcation points SDP1 and SPD2. These SDPs are the N3 interfaces
on CU and UPF, respectively. As shown in Figure 11(A) and

Figure 11(B), the SDPs could be either |oopback interfaces or a
physical interfaces on CU and UPF network functions. For sinplicity
case (A) is considered in this section although the various mappi ng
met hods are identically applicable to both cases (A) and (B)

S R T INSL ------emmmmae - >
SDP1 SDP2
(N3 1/F) (N3 1/F)
| IEETREEE | |
I , I
v , ‘ Y,
| O | I I I I | O |

| | | PE1 | | PE2 |
| QU | I I _ I I | UPF |
--------------- Provider ------- R
‘. Network ,°’
(A)
O INSL -------memm- - - >
SDP1 SDP2
(N3 1/F) (N3 1/F)
| IEETREEE | |
I , I
v , ‘ Vv
I * I I I I * I
| | | PE1 | | PE2 |
| QU | I I _ I I | UPF |
--------------- Provider ------- R
‘. Network ,°’
(B)
Legend:

<---> | ETF Network Slice Service between SDP1 and SDP2
* SDP (N3 interface as CUIP interface)
O SDP (N3 as CU | oopback interface)
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Figure 11: Representation of a Typical I|ETF Network Slice between
CU and UPF

Various techni ques can be used to map the | ETF network slice to 5G
E2E network slice. The section covers the follow ng techniques which
can be used for mappi ng between 5G E2E network slice and [ RFC9543]
network slice services. Note that these techniques night also be
used by I ETF network slice controller (NSC) to influence the
realization of the | ETF network slice services as well. The latter
case is out of scope of the current draft:

*  Mappi ng based on VLAN

* Mappi ng based on MPLS | abel or SR-MPLS SID
* Mappi ng based on SRv6 SID

* Mappi ng based on Policy Based Routing (PBR)
*  Mappi hg based on UDP source port

It should be noted that the first three mappi ng nechani sns are
briefly nmentioned in [TS-28.541].

6.1. Mapping based on VLAN ID

In sone scenarios, it would be possible for provider edge (PE) nodes
to infer the identification of the 5G E2E network slices fromthe
VLAN ID carried in the data path traffic, and map the traffic to the
correspondi ng | ETF network slice. As shown in Figure 12, the | ETF
Net work slice I NS1 between network functions CU and UPF can be napped
using the VLAN ID. In this scenario, the VLANs assigned by network
functions CU and UPF are used for the handoff to the provider

net wor k.

Refer to section 4.1 of [I-D.ietf-teas-5g-ns-ip-npls] for details of
this solution and how it is realized by provider network.
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VLAN Handoff | P/ MPLS Servi ces

I

N3 I/F | -] --- N3 I/F

I I . I ‘ I

Vv Vv , Vv ‘ Vv
| O......... REEEEES o e e U o |
I I | PE1 | | PE2 | I I
| QU | I I _ I I | UPF |
--------------- Provider ------- e

‘. Network ,°’
(A)
Legend:

O SDP (N3 interface)

+ Access points to provider network
VLAN hand- of f

=== | P/ MPLS transport service in provider network
(i.e., realization of |NS1)

Figure 12: VLAN based | ETF Network Slice Mapping
6.2. Mapping based on MPLS Label or SR-MPLS SID

Thi s section describes another solution for mapping the 5G E2E
network slice traffic to | ETF network slices based on MPLS/ SR- MPLS

| abel s/ SIDs. The | abels/SIDs carried in the packets sent fromCU to
UPF can be used by the provider edge (PE) nodes to infer the
identification of the 5G E2E network slices and map the packet to the
correspondi ng | ETF network slice. Figure 13 shows an exanpl e where
the 5G E2E network slice is mapped to | ETF network slice | NS1 using
the MPLS [ abel or SRRMPLS SID. In this case, the MPLS | abel or SR
MPLS SID is used for the handoff to the provider network.

Refer to section 4.3 of [I-D.ietf-teas-5g-ns-ip-npls] for details of
this solution and how it is realized by provider network.
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tunnel (represented by MPLS | abel or SR-MPLS SI D)

I

N3 I/F | e N3 I/F

I I . ‘ I

Vv Vv , ‘ Vv
| * oo -—--o—-—--—o-—-—-—-—--——————————————————=—=% |
I I | PE1 | | PE2 | I I
| QU | I I _ I I | UPF |
--------------- Provider ------- e

‘. Network ,°’
(A
Legend:

* SDP1 and SPD2 (N3 Address)
=== tunnel between SDP1 and SDP2 (MPLS or SR-MPLS)

Figure 13: MPLS | abel or SR-MPLS SID based | ETF Network Slice Mapping
6.3. Mappi ng based on SRv6 SID

This section describes a solution for mapping the 5G E2E net wor k
slice traffic to | ETF network slices based on SRv6 SIDs. This
solution is simlar to the mappi ng based on MPLS | abel or SR-MPLS SID
but using SRv6 tunnels. As shown in Figure 14, the SRv6 SIDs is
added by CU or UPF to the data path traffic between SDP1 and SPD2.
The SRv6 SIDs can be used by the provider edge (PE) nodes to infer
the identification of the 5G E2E network slices and map the traffic
to the corresponding | ETF network slice.

In this solution, the identification of the 5G E2E network slice nmay
be enmbedded into | Pv6 SIDs, where the 32-bit 3GPP network slice
identification is mapped into the 128-bit IPv6 SID, thus the SRv6 SID
is used for the handoff to the provider network.

Refer to section 4.2 of [I-D.ietf-teas-5g-ns-ip-npls] for details of
this solution and how it is realized by the provider network.
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SRv6 tunnel (represented by SRv6 Sl D)

N3 I/F | e N3 I/F
I . ‘ I
| * oo -—--o—-—--—o-—-—-—-—--——————————————————=—=% |
I I | PE1 | | PE2 | I I
| QU | I I _ I I | UPF |
--------------- Provider ------- e
‘. Network ,°’
(A)
Legend:

* SDP1 and SPD2 (N3 address)
=== SRv6 tunnel between SDP1 and SDP2

Figure 14: SRv6 SID based | ETF Network Slice Mapping

6.4. Mapping based on Policy Based Routing (PBR)
This section provides a solution for mappi ng the 3GPP E2E network
slice traffic to I ETF network slices. As shown in Figure 15, in sone
depl oynents of the 5G network slices, it would be possible for
provi der edge (PE) nodes to infer the identification of the 3GPP E2E
network slice fromthe content of the I P data packet sent between CU
and UPF. In these cases, the PE nodes can identify the 5G E2E
network slice using any combination of the follow ng attributes and
then map themto RFC9543 network slice services:
* Source N3 | P address
* Destination N3 |IP address
* Ingress interface
*  DSCP

* Oher information in the packet (at |P/MPLS | ayer or upper |ayers
such as UDP/ TCP)
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Once the PE nodes receives the | P packets, it may apply infer the
context of the 5G E2E network slice and then apply a policy-based
routing (PBR) to the packet to map the traffic of specific 5G E2E
network slice to the corresponding | ETF network slices in the
provi der network. The details of this solution is beyond scope of
this draft.

S R INSLT ------mmmmm e e e - - >
PBR I NS1 PBR
enf or cenent realization enf or cenent
I I I
I I I
N3 I/F | -] - | N3 I/F
| | . | ‘ | |
\% vV \% ‘ \% \%
| O ......... +===—=—=—=—=—=—=—=——=—=—=—=—=—=—=—====+4_ _ ... ..... O |
I I | PEL | | PE2 | I I
| CU | I I _ I I | UPF |
——————————————— Provider ------- R
‘. Network ,’
Legend:

O SDP ((N3 interface)
+ Access points of I P/MPLS Services when PBR is enforced
=== | P/ MPLS realization of the | ETF network slice

Figure 15: Policy Based Routing (PBR) based | ETF Network Slice
Mappi ng

6.5. Mappi ng based on UDP Source Port

Thi s section provides another solution for napping the 5G E2E net wor k
slice traffic to I ETF network slices. |In sonme deploynents of the 5G
E2E network slices, it m ght be possible for PE nodes to infer the
identification of the 3GPP E2E network slice based on the information
of the GIP tunnels. As shown in Figure 16, the source UDP port of
the data packet nay be used to infer the identification of 5G E2E
network slices. In this case, a nmapping table between the
identification of 5G network slice and the source UDP port needs to
be mai ntai ned by network functions CU UPF and the PE nodes.

The details of this solution is described in
[I-D.ietf-dmmtn-aware-nobility].
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S R INSL -----mmmmm e - >
GIP tunnel s
|
N3 I/F | N3 I/F
I I . ' I
Y Y ' ‘ Y
X oo —————————————=—=%*
} * oo ——————————————==%* }
I I | PEL | | PE2 | I I
| cU | I I _ I I | UPF |
--------------- Provider ------- e
‘. Network ,’
Legend:
*

SDP (N3 address)
=== GIP tunnels in context of |IETF network slice |INS1

Figure 16: UDP source port solution for |IETF Network Slice Mapping
7. | ETF Network Slice request through I ETF Network Slice NB

As discussed in [RFC9543], to fulfill IETF network slices and to
performmonitoring on them an entity called | ETF Network Slice
Controller (NSC) is required to take abstract requests for |ETF
network slices and realize them using suitable underlying
technologies. An |ETF Network Slice Controller is the key building
bl ock for control and managenent of the | ETF network slice. It
provi des the creation/nodification/deletion, nonitoring and
optimization of transport Slices in a nulti-domain, a nulti-
technol ogy and mul ti-vendor environnent.

Figure 17 shows the NSC and its NBI interface for 5G defined as | ETF
Network Slice Service Interface in [RFC9543]. Draft
[I-Dietf-teas-ietf-network-slice-nbi-yang] a addresses the service
yang nmodel of such NSC NBI interface for all network slicing use-
cases.
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T +
5G Cust omer (Tenant)

T +

A

I

\%
T +

5G E2E Network Slice Orchestrator |

T +

A

| TETF Network Slice Service Interface

\%
T +

| ETF Network Slice Controller (NSC) |

T +

A

| Network Configuration Interface

\%
T +
| Net work Controller(s) |
T +

Figure 17: Interfaces of the IETF Network Slice Controller

As di scussed in [RFC9543], the main task of the I ETF Network Slice
Controller is to map abstract |ETF network slice requirements from
NBI to concrete technol ogies on SBI and establish the required
connectivity, and ensure that required resources are allocated to

| ETF network slice. There are a nunber of different technol ogies
that can be used on SBI including physical connections, MPLS, TSN
Flex-E, PON etc. |If the underlay technology is | P/ MPLS/ Optics, any
| ETF nodel s can be used during the realization of the | ETF network
slice.

There are no specific mapping requirenments for 5G The only
difference is that in case of 5G the NBlI interface contains

addi tional 5G specific attributes such as customer nane, nobile
service type, 5G E2E network slice ID (i.e. S-NSSAl) and so on (See
Section 6). These 5G specific attributes can be enpl oyed by | ETF
Network Slice Controller during the realization of 5G| ETF network
slices on howto nap NBI to SBI. They can also be used for assurance
of 5G I ETF network slices. Figure 18 shows the mappi ng bet ween NB
to SBI for 5G | ETF network slices.

Geng, et al. Expi res 3 Septenber 2026 [ Page 25]



Internet-Draft | ETF Network Slice Application in 3GPP 5 March 2026

| (1) NBI: Request to create/nodify/delete
| 5G | ETF Network Slice

Y,
o e e e e e oo oo +
| TETF Network Slice | (2) Mapping between technol ogy
| Controller (NSC) | agnostics NBlI to technol ogy
LR + specific SBI
N NN
[ 1]
|---1 1 |---1 (3) SBl: Realize 5G| ETF Network Slice
| | | by using various | ETF nodels for
\% \% \% services, tunnels and paths
o +
| Net wor k | -+
| Controll er(s) | |-+
o e e e e e oo oo + | |
o + |
g +

Figure 18: Rel ati onship between transport slice interface and | ETF
Servi ce/ Tunnel s/ Pat h data nodel s

The following figure illustrates the relationship between 3GPP or
ORAN subsystens connected through I ETF TN donain. After the analysis
of 3GPP Generic Network Resource Mddels (NRM of [TS-28.540] Rel 17,
[ TS-28.541] Rel 17 and [TS-28.622] Rel 16 the foll owi ng objects have
been identified as entities on which the decision of mapping to | ETF
TN slices can be made. These avail abl e delineators of network
slices, represented by the arrows in the figure, are accessible in

| ETF domain and possible to be treated as triggers for decision of
mappi ng 3GPP slice to | ETF TN sli ce.

Option (1) - the object class of 3GPP/ ORAN subsystemis EP_Transport,
[ TS-28.541] clause 6.3.18, representing a list of attributes
including | ETF-rel ated paraneters, directly exposed to transport

net wor k dormai n:

* ipAddress -- an | P address assigned on the 3GPP/ ORAN subsystem
side of the link to TN

* JogiclnterfaceType and logiclnterfaceld -- in current release it
is an ID of the VLAN and encapsul ation type is 802.1Q

These parameters can programthe slice separation and be mapped to an
| ETF sli ce.
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By instantiating EP_Transport per slice on 3GPP/ ORAN subsystemt he
slicing may be inplenmented and mapped on slices in | ETF TN donmai n.
In this case EP_Transport paraneters may be nmapped to draft-ietf-
teas-ietf-network-slice-nbi-yang data nodel objects. This option is
described in the foll owing exanple in current docunent.

Option (2) - the object class is EP_RP ([ TS-28.622] clause 4.3.11),
EP_F1U ([ TS-28.541] clause 4.3.13), EP_NgU ([ TS-28.541] cl ause
4.3.11), EP_N3 ( [TS-28.541] clause 5.3.20), representing the 3GPP
Iink and associ ati on bet ween 3GPP/ ORAN subsystens. These attributes
are not exposed directly to I ETF TN donain and can be treated as

| oopbacks behind the link, defined in EP_Transport object class.
Instantiati on and mani pul ati on of EP_RPs per slice may be mapped on
slices in | ETF TN domain, while |ink defined by paraneters of
EP_Transport may remain the same. This delineation by |oopbacks is
addi ng secondary axis of flexibility to network slicing and needs to
be mapped to [I-D.ietf-teas-ietf-network-slice-nbi-yang] data nodel
with different logic that delineation in option (1).

------------------------ + e
| 3GPP or ORAN subsystem | Provi der Provider |3GPP or ORAN subsystem |
(e.g. (O-DU) | Edge 1 Edge 2 | (e.g. (O-CU UP) |
o +| +- -+ +- -+ R e T +|
| Bear er | | ] | ] | | Bearer |
I +o- oo +ohoo-o o H|l | o ===== | | [|*+------- +ohe- oo + | |
| |EP_RP | |EP_Tran||]| | |Pg |PE| | ||I|EP_Tran| |EP_RP | |
| | EP_F1U -| sport X++--+-| ===== |-+--|X sport |-|EP_F1y | ]
I oAt e A | [ [+ A--t At [ |
S S +- - -4 | +--+ +- -+ | | +----demm - - S +|
--------- R i R | T T e
I I I I I I
(2) (1) AC AC (1) (2)
Cust omer Edge 1 Cust omer Edge 2

Figure 19: Slice mapping options anal ysis based on 3GPP NRM

These basic options represent possible inplenmentation options of
obj ects and paranmeters Qperator may use to instantiate slices and
correlate themw th network slices in IETF TN domain to ensure SLA
and SLO per slice.

Since 3GPP CGeneric Network Resource Mddels are not limting use of
these object classes and not nandating rol es and mappi ng procedures,
any conbination of (1), (2) and (3) may be inplenented in rea
slicing scenario.
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(1) The use of slicing based on EP_Transport instantiation may be
favorabl e due to direct exposure of connectivity parameters to | ETF
TN domai n. However, there are currently gaps in the NRMthat may
affect this option:

* The NRM Rel. 17 | acks definitions and object class structures for
DC or DC-fabric inplenentati ons of RAN or CN instances.

* The attribute in EP_Transport qosProfile has no relation to
cl auses 5.3.84 vSData and 5.3.79 FiveQ DscpMappi ng and cannot be
extracted or mapped to SLO SLE constructs as the information is
not available in the | ETF donain.

* The destination of the traffic may potentially be extracted from
EP_RP ([ TS-28.622] clause 4.3.11), but this information is not
accessible in the I ETF domain, so it cannot be extracted or napped
to comuni cation type and connectivity constructs.

* Redundancy of EP_Transports is an open topic for failover and
protecti on mechani sims

(2) The option of using a conmon EP Transport and nultiple EP_ RP with
uni que | P addresses nmay be suitable for DC and DC- Fabric

i npl ement ati ons where EP_Transport establishes connectivity to the

| ETF TN donmain and EP_RPs serve as virtual instance |oopbacks.
However, the lack of direct exposure of |P addresses and slice denmand
paraneters in the I ETF domain may make this slicing option
challenging to inplement. Currently, the foll ow ng gaps have been

i dentified:

* EP_Transport object class does not define a mechanismfor active
communi cati on of EP_RP | oopbacks to the | ETF ingress PE device
(e.g., no PE-CE protocols)

* Redundancy for EP_Transports is still an open topic for fail over
and protection mechanisms, with the added conplexity of EP_RP
| oopback switchover

* Pre-installed policies in the ETF TN domain for pre-defined EP_RP
| oopbacks may result in network overprovisioning (e.g., PBR
policies, service-match-criteria)

* The absence of a common tool set for nonitoring the existence and

activity of EP_RP | oopbacks may hi nder root cause anal ysis and
troubl eshoot i ng.
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Fol | owi ng subsections present several examples for illustrating the
mappi ng of 3GPP objects to | ETF NSSM nodel
[I-Dietf-teas-ietf-network-slice-nbi-yang].

7.1. Exanple according to CE-npde (OPTION 1)
Thi s exanpl e considers the request of a slice for realizing the F1-U
[3GPP [TS-38.470] interface between a DU and a CU-UP el enments (i.e.,
INS4 in previous Figure 4). Note that the exanple is equally valid
for the realization of any other case.

The exanmple follows the CE-npbde as described in Figure 20.
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+----- + Associ ati on between X and Y +----- +
| | according to 3GPP (i.e., NgU N3 interface) | |
| ONB | S-mmm e m o e oo >| UPF |
I I I I
R S + R S +
+----- + Associ ati on between DU and CU- UP +----- +
| | (i.e., Fl-Uinterface) | |
D I S e >| CU- UP|
I I I I
R S + R S +
\ /
\/
SDP1 SDP2
(with CE1l paraneters) (with CE2 paraneters)
O<-----mmmmm - | ETF Network Slice ---------------- >0
+ +
i I e L - >| +
+| | +
+ | <------- L ----- > |+
+| \Y; \Y; | +
+Vv +----+ +----+ v+
+-- - -+ | PE]_l ::::::::::::::::::l PE2| | +-F---+
|+ | I I I I I I | + |
| 0o X--------- X | | R X o |
I I I I I I I I I I
o - - + | | | ::::::::::::::::::l | | o - - +
AC -+ -+ AC
Cust oner Pr ovi der Provi der Cust oner
Edge 1 Edge 1 Edge 2 Edge 2
Legend:

O Representation of the | ETF network slice endpoints (SDP)

| oopback interface in this exanple

+: Mapping of SDP to CE

X: Physical interfaces used for realization of |IETF network slice
S1: LO/L1/L2/L3 services used for realization of | ETF network slice
T1: Tunnels used for realization of |IETF network slice

Figure 20: CE-node slice realization exanple between DU and CU UP
OPTI ON

The 3GPP Management Systemis expected to handle different 10Cs for
both DU and CU-UP. For each of those 3GPP network entities, one of
the 10Cs is the EP_RP, which describes each of the end-points in the
associ ation between 3GPP core entities, and the other IOC is the
EP_Transport, which provides information attributes about the point
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of attachment of each 3GPP core entity to the transport network.
Both objects are cross-referenced, so it is possible to get the
informati on of one of themfromthe other

Figure 21 shows the information provided at the DU side corresponding
to the intended association with the CU-UP at the other end.

St +
| EP_F1U CU UP1 | <---+
oo m e e e e e e e e e e ao - + |
| Par aret er | Val ue | |
S + |
| local Address | 192.0.2.2 | |
o mm e e e e e e e e e e e meamaoo- + |
| renotei paddress| 198.51.100. 2 | |
oo m e e e e e e e e e e ao - + |
| epTransportRef | EP_Transport 100| |
S + |

A I
I I
| |
v I

. + |

| EP Transport 100 | |

e + |

| Par aret er | Val ue | |

o e e e e e e e e e e e e e a - oo + |

| i pAddr ess | 192.0.2.1 | |

. + |

| 1 ogicl nterfaceType| vl an | |

e + |

| logiclnterfaceld | 100 | |

o e e e e e e e e e e e e e a - oo + |

| Next Hopl nf o | 192.0.2.254 | |

. + |

| qgqosProfile | 5Q 100 | |

e + |

| epApplicationRef | EP_F1U CU-UP1 |<--+

o e e e e e e e e e e e e e o m o +

Figure 21: 3GPP I OCs at DU side for the DUL CU-UPl1 connection
Simlarly, at CU-UP side the follow ng objects are provided for

setting up the network slice service towards DU, as represented in
Fi gure 22.
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o m oo +
| EP_F1U DUlL | <---+
o e e e e e e e e e e e oo oo + |
| Par anet er | Val ue | |
. + |
| local Address | 198.51.100.2 | |
e + |
| renotei paddress| 192.0.2.2 | |
o e e e e e e e e e e e oo oo + |
| epTransportRef |EP_Transport 100| |
. + |

A I
I I
I I
\ |

o e e e e e e e e e e e e oo oo + |

| EP_Transport 100 | |

Y + |

| Par aret er | Val ue | |

o + |

| i pAddr ess | 198.51.100.1 | |

o e e e e e e e e e e e e oo oo + |

| 1 ogi cl nterfaceType| vl an | |

Y + |

| logiclnterfaceld | 100 | |

o + |

| Next Hopl nf o | 198.51.100. 254 | |

o e e e e e e e e e e e e oo oo + |

| qgqosProfile | 5Q 100 | |

Y + |

| epApplicationRef | EP_F1U DU1 | <--+

o e e e e e e e e e e mmmemao - +

Figure 22: 3GPP I OCs at CU-UP side for the DUL CU-UPl connection

This is the basic information fromwhere deriving the set of
paraneters feeding the NSSM nodel as defined in
[I-D.ietf-teas-ietf-network-slice-nbi-yang].

According to this exanple, the follow ng mappi ng coul d be perforned.
* SDPs: the SDPs in this exanple correspond to the | P addresses of
the 3GPP core entities, thus 192.0.2.2 at the DUl side and

198.51.100.2 at the CU-UP1l side, both contained in the EP_RP
obj ect .
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SLO/ SLE policy: the SLO policy can be derived fromthe QS
profile indicated in the EP_Transport object. SLE information are
not directly expressed in 3GPP 1 Cs, then, if needed, SLE

i nformati on shoul d be conpl enented by other neans (e.g., the 3GPP
Slice Profile could provide indication of high reliability which
could be translated to SLE values in the NBI YANG nodel internally
to the NSC).

Peer SAP: the Next Hop info parameter in EP_Transport object can
provi de i nformati on about the SAP at the PE side, based on the IP
address provi ded.

AC. the conjugation of the IP address in the EP_Transport object,
plus the information of the logical interface type and its
identifier also in EP_Transport, can assist on determ ning the
specific AC used for the network slice.

The resulting mapping is summarized in Figure 23.

Ceng,

SDP1 SDP2
(192.0.2.2) (198. 51.100. 2)

O<-----mmmmm - | ETF Network Slice ---------------- >0

+ +

i I e L - >| +

+| | +

+| EP_Transport EP_Transport |+

+| (192.0.2.1) | <------ T1 ---->] (198.51.100.1) |+

+| / % % \ | +

+V / +--mna + +--mna + \ V+
- t--+ / | PE1 | ::::::::::::::::l PE2 | \ - H---+
|+ |/ | I I I I I \[+ ]
| o X--------- X | | ) X o |
| [ [\ | | /1 | |
I || [\ | /| I I
| | Peer SAP| | Peer SAP | | |
| |  1(192.0. 2. 254) | ================| (1198. 51. 100. 254) | |
I [ I I I I I
+--- - - + | +--- - - + +--- - - + | +--- - - +
Cust oner | Pr ovi der Pr ovi der | Cust oner
Edge 1 | Edge 1 Edge 2 | Edge 2

I
AC (vl an 100) AC (vl an 100)

Figure 23: CE-node slice realization exanple between DU and CU- UP
with val ues
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Further parameters can be filled in the NS NBI YANG nodel fromthe
i nformati on provided. For instance, since there is one single pair
of EP_Transport objects, one on each end of the intended slice
service, the connectivity construct can be requested as p2p. Since
the ranges of | P address of both DUL and CU-UP1 could pertain to
different bl ock of prefixes, the NSC can take the decision of
realizing the network slice as a routed service. Here is inportant
to remark that the 10Cs from 3GPP do not provide any information
regarding the mask applied to each prefix, so this can produce

i nconsistencies in the interpretation of the information received.
Clearly this is a gap necessary to be sol ved.

In addition to that, the logical interface type and its identifier
can be used as match criteria for mapping traffic between DU1L and CU
UP1 on the intended slice service.

As such, the NBI YANG nodel can result in sonething like:

"data": {
"ietf-network-slice-service:network-slice-services": {
"sl o-sle-tenplates": {
"slo-sle-tenplate": [

"id": "5Q 100", /* QoS profile as in EP_Transport*/
"tenpl ate-description": "5Q 100 description"
H
]
},
"slice-service": |
{
"service-id": "5GSliceMapping”,
"service-description": "exanple 5G Slice mapping",
"sl o-sle-tenplate": "5Q 100",
"status": {
},
"sdps": {
"sdp": [
{
"sdp-id": "01",
"node-id": "DUL",
"sdp-ip": "192.0.2.2",
"service-match-criteria": {
"match-criterion": [
{
"index": 1,
"match-type": "vlan-nmatch",
"target-connection-group-id": "DU CU'
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}
]
}

"attachment-circuits": {
"attachment-circuit": [

{
"ac-id": "100",
"ac-ip-address": "192.0.2.1",
"ac-ip-prefix-length": 2,
"peer-sap-id": "192.0. 2. 254"
}
]
},
"status": {
}
H
{
"sdp-id": "02",
"node-id": "CU UP1",
"sdp-ip": "198.51.100. 2",
"service-match-criteria": {
"match-criterion": |
{
"i ndex": 1,
"mat ch-type": "vlan-match",
"target-connection-group-id": "DU CU',
"target-connectivity-construct-id": 1
}
]
},
"attachment-circuits": {
"attachment-circuit": [
{
"ac-id": "100",
"ac-i p-address": "198.51.100.1",
"ac-ip-prefix-length": ?,
"peer-sap-id": "198.51.100. 254"
H
]
1
"status": {
}
b

]

}

"connection-groups": {
"connection-group": [

{
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"connection-group-id': "DU CU',
"connectivity-type": "ietf-vpn-comon: any-to-any",
"connectivity-construct": [

"cc-id": 1,
"a2a-sdp": |
{
"sdp-id": "01"
}1
{
"sdp-id": "02"
}1

7.2. Exanple according to PE-node (OPTION 2)
Thi s exanpl e considers the request of a slice for realizing the F1-U
[ TS-38.470] interface between a DU and a CU-UP elenents (i.e., | NS4
in previous Figure 4). Note that the exanple is equally valid for
the realization of any other case.

The exanmple foll ows the PE-node as described in Figure 24.
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+----- + Associ ati on between X and Y +----- +
| | according to 3GPP (i.e., NgU N3 interface) | |
| ONB | S-mmm e m o e oo >| UPF |
I I I I
R S + R S +
+----- + Associ ati on between DU and CU- UP +----- +
| | (i.e., Fl-Uinterface) | |
D I S e >| CU- UP|
I I I I
R S + R S +
/
\/
SDP1 SDP2
(Wth PE1l paraneters) (with PE2 paraneters)
0<--------- | ETF Network Slice 1 ------ >0
+ | | +
+ I S] ------eeea- >| +
+ | | +
LA IR SRS TL oo 5 +
+ v % v v
+----+ +----+ +
R + | | PE]_l ::::::::::::::::::l PE2| R +
I I I I I I I I I I
| [EEEEEEEEES X | | X | |
I I I I I I I I I I
o - - + | | | ::::::::::::::::::l | | o - - +
AC -+ -+ AC
Cust oner Pr ovi der Provi der Cust oner
Edge 1 Edge 1 Edge 2 Edge 2
Legend:

O Representation of the | ETF network slice endpoints (SDP)

+: Mapping of SDP to custoner-facing ports on the PE
realization of

X: Physi ca

S1: LO/L1/L2/L3 services used for realization of

interfaces used for
network slice service

network slice service

T1: Tunnels used for realization of

| ETF

| ETF

Figure 24: PE-npde slice realization OPTION 2

The resulting mapping is summari zed in Figure 25
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SDP1 SDP2
(Wth PE1l paraneters) (with PE2 paraneters)
(192.0. 2. 254) (198. 51. 100. 254)
0<--------- | ETF Network Slice 1 ------- >0
+ | | +
+ I S] ------eeea- >| +
+ | | +
L R L ------ > +
+ v % % % +
+ H----+ oo+ +
R + | | PE]_l ::::::::::::::::::l PE2| R +
| [ERREEEEEEE X | | | |
| . . | X | |
I I I I I I I I I I
R, + | | | ::::::::::::::::::l | | R, +
| +----+ +----+ |
Cust oner | Pr ovi der Provi der | Cust oner
Edge 1 | Edge 1 Edge 2 | Edge 2
AC (vl an 100) AC (vl an 100)

Figure 25: PE-npde slice realization OPTION 2

From NBI YANG The | ETF network slice controller (NSC) uses 'node-id’
(PE device I D), 'attachnent circuit’ ( ACs ) to map SDPs to the
customer-facing ports on the PEs

Gap: no info received in regards PE device ID. However we can
retrieve the PE port | P address from NextHoplnfo paraneter, as sdp-ip

"data": {
"ietf-network-slice-service:network-slice-services": {
"sl o-sle-tenplates": {
"slo-sle-tenplate": [

"id": "5Q 100", /* QoS profile as in EP_Transport*/
"tenpl ate-description": "5Q 100 description"
} ]
]

lice-service": |

{

}

"service-id": "5GSliceMappi ng- PE- node",

"service-description": "exanple 5G Slice mapping
fol | owi ng PE node",

"slo-sle-tenplate": "5Q 100", /* QoS profile as
in EP_Transport*/
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"status": {

} i)

"sdps": {
"sdp": [

"sdp-id": "o01",
"node-id": "PEl",
"sdp-ip": "192.0.2.254", /* NextHoplnfo IP
address in EP_Transport */
"service-match-criteria": {
"match-criterion": [

"index": 1,
"match-type": "vlan-match", /*logiclnterfaceType*/
"target-connection-group-id": "DU CU'
}
]

ttachnent-circuits": {
"attachment-circuit": [
{
"ac-id": "100", /*logiclnterfaceld*/
"ac-i p-address": "192.0.2.254", /* Next
Hoplnfo I P address in EP_Transport, redundant, can be renoved */
"ac-ip-prefix-length": ? [/* not available */
"peer-sap-id": "192.0. 2. 254"
}

}

]

tatus": {

}

}

"sdp-id": "02",
"node-id": "PE2",
"sdp-ip": "198.51.100.254", /* NextHoplnfo |IP address
in EP_Transport */
"service-match-criteria": {
"match-criterion": [
{
"index": 1,
"match-type": "vlan-match", /*logiclnterfaceType*/
"target-connection-group-id": "DU CU',
"target-connectivity-construct-id": 1
}
]

ttachnent-circuits": {

}
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"attachment-circuit": [

"ac-id": "100", /*logiclnterfaceld*/
"ac-i p-address": "198.51.100. 254", /* NextHoplnfo
| P address in EP_Transport, redundant, can be renpved */
"ac-ip-prefix-length": ?, /* not available */
"peer-sap-id": "198.51.100. 254"
3
]

tatus": {

)
}
b
]
}
"connection-groups": {
"connection-group": [

"connection-group-id': "DU CU',

"connectivity-type": "ietf-vpn-comon: any-to-any",
** Note: there is a hint fromNRMon {{TS-28.541}} O ause 4.3.11, 4.3.13, 5.3.20 rel ation
sip between 3GPP el enments on the logical |ink connection with attributes |ocal Address and

renot eAddress. This information may be correlated with the connectivity and anal yzed to
make a deci sion on the connectivity type.**
"connectivity-construct": [

"cc-id": 1,
"a2a-sdp": |
"sdp-id*: "o01"
b
{
"sdp-id": "02"
H
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7.3. Exanple According to PE-node with Meeting Poi nt Extension of ACaaS
(OPTION 3)

This exanple is based on the Option 2 when SDP is |ocated on the PE
and utilizing the same approach for the data nodel of the Network
Slice Service, but "attachment-circuits" section of the nodel is
referring to the identifiers that are created using the data nodels
specified in [I-D.draft-ietf-opsawg-teas-attachment-circuit]

Thi s exanple follow ng the overall conception in [ZSM 003] of

conf ederat ed data nodel approach and SDO Data Model cross-referencing
in order to get quicker Service and Slice provisioning in nmultiple
domai ns under various SDO areas of focus, fueling closed-Ioop
automation direction in the Managenent |ifecycle of Slices and

Servi ces.

3GPP NRM Rel 18 LogicallInterfacelnfo (Section 6.3.35 of [TS-28.541])
represents 3GPP IOC with TN-rel ated paraneters of the 3GPP subsystem
interpreted in this exanple (Option 3) as CE network configuration of
current nodel and may be referenced as a 'peer-sap-id renpote
endpoint of the attachnent circuit with parameters as ’nf-
termnation-ip’ and 'nf-term nation-vlan’ (see nore on SAPs at

[ RFC9408]; and paraneters related to the physical connection and
associ ated with Bearer Service "ietf-ac-svc:attachnent-circuits:ietf-
bearer-svc".

3GPP NRM ConnectionPointinfo (Section 6.3 of [TS-28.541]) represents
3GPP ICC with link to the external |ETF data nodel
[I-D.draft-ietf-opsawg-teas-attachnent-circuit] in order to link the
correspondi ng 3GPP subsystem Transport Network-related slice Meeting
Point (C ause 6.3.18 of [TS-28.541], EP_Transport) to the | ETF
Network Slice attachment circuit.

As the [RFC9453] has flexibility of Network-Specific abstraction, a
need for nore attention to connectivity paraneters was identified
during collaboration activity in ORAN Alliance Wrking Goup 9

bet ween the 3GPP SA5 representatives and | ETF contri butors.

[I-D.draft-ietf-opsawg-teas-attachnment-circuit] is used jointly to

the Network Slice Service YANG nodel to capture and reflect | ETF PE
connectivity to 3GPP subsystem paraneters such as:
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* Physical paraneters of the bearer, captured in the "ietf-bearer-
svc" YANG Modul e of
[I-D.draft-ietf-opsawg-teas-attachnment-circuit], contains the
physi cal connectivity parameters that the link is utilizing, site
| ocation, (3GPP) device information, the | ETF PE is connected to,
and adm nistrative operational paraneters as status and activation
time constraints.

* Location information, correlated with NRM[TS-28.623] in
corresponding 3GPP elenent id in Clause A 2.2.2 IOC
ManagedEl enent . | ocati onNane attri bute.

* Logical connectivity paraneters: e.g., VLAN, |Pv4, and |Pv6.
* Routing protocols

While 3GPP NRM Rel 17 (Section 6.3.18 of [TS-28.541]) EP_Transport
Attribute "nextHoplnfolList" fromd ause 6.3.18.2 is associated with
"ietf-network-slice-service:network-slice-services:slice-

service: sdp: sdp-i p" value, in 3GPP NRM Rel 18 [TS-28.541] d ause
6.3.18 EP_Transport Attribute list no | onger contains |IP address of
TN el enent, but a link to | ETF neeting point with connectionPointld
val ue of "ietf-ac-svc:attachnent-circuits:ac: name".

Provi si oni ng procedures of the 3GPP El enents are captured in
[ TS-28.531] where rel ationship between NRM | eaf and | ETF AC "ietf-ac-
svc: attachment-circuits: ac: nanme” is depicted.

Not e: Possi bl e values of the attribute, specifying the type of the
connection point identifier "connectionPointldType" are VLAN, MPLS,
Segrment, | Pv4, 1Pv6, and Attachment Circuit (AC). In current exanple
Option 3 "Attachment Circuit (AC" is used.

Figure 26 captures Transport-rel ated paraneters.
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SDP1 SDP2
(Wth PE1l paraneters) (with PE2 paraneters)
(192.0. 2. 254) (198. 51. 100. 254)
0<--------- | ETF Network Slice 1 ------- >0
+ | | +
+ I S] ------eeea- >| +
+ | | +
L R L ------ e
+ v % % % +
(192.0.2.1) + -+ +o---+ + (198.51.100.1)
R + | PE]_l ::::::::::::::::::l PE2| F--mo - - +
| [ERREEEEEEE X | | |
| ou| | . | X | cU- up1|
I I I I I I I I I I
R, + | | | ::::::::::::::::::l | | B R, +
| +----+ +----+ |
Cust oner | Pr ovi der Provi der | Cust oner
Edge 1 | Edge 1 Edge 2 | Edge 2
I I
AC-1D (vl an 100) AC-1D (vl an 100)
Fi gure 26

The following attributes mapping is assuned in this exanple:

---DUL---
3GPP NRM {{TS-28.541}} d ause 6.3.18 EP_Transport
i pAddress: '192.0.2.1/24
| ocal Logi cal Interfacelnfo: "DUl Logical |l nterfacel nfo"
gosProfile: '5Q 100
connecti onPoi nt Ref Li st: "DUL_Meeting_point"
3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logical Interfacelnfo: "DUl Logicallnterfaceln
fo"
| ogi cal InterfaceType: ' VLAN
| ogi cal Interfaceld: '100
syst emNane: ' DUL’
port Nanme: ' XE
routingProtocol: ’Static’

** Note: Logicallnterfacelnfo.routingProtocol has Al owed values: R P, |1GW, OSPF, EGP
ElGRP, BGP, IS-IS. **
** | dentified gap: No Static or Direct_connect value is available.**
3GPP NRM {{TS-28.541}} O ause 6.3.41 Connecti onPoi nt I nfo: "DUl_Meeting_point"
connecti onPointld: ’acO0l1l-DUl’
connecti onPoi nt1 dType: 'Attachnent Circuit

** Note: connectionPointldType has All owed val ues: VLAN, MPLS, Segnent, |1PV4, |PV6, Attac
hment Circuit (AC) with nultiplicity: 1

3GPP NRM {{TS-28.623}} Cause A 2.2.2 | CC ManagedEl enent
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id: ' DUl

| ocati onNanme: ’Sitel. AAAL. ZI PT’
** Note: The physical location (e.g., an address) of an 3GPP entity. It may contain no in
formation to support the case where the derivative of ManagedEl enent needs to represent a
distributed nmulti-location NE "**

---CU UP1---
3GPP NRM {{TS-28.541}} d ause 6.3.18 EP_Transport
i pAddress: ’198.51.100. 1/ 24’
| ocal Logi cal Interfacel nfo: "CU UPl Logical |l nterfacel nfo"
gosProfile: '5Q 100’
connecti onPoi nt Ref Li st: "CU UP1 Meeting point"

3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logicallnterfacelnfo: "CU UPl Logicallnterfac
el nfo"

| ogi cal I nterfaceType: ' VLAN

| ogi cal Interfaceld: ’100

syst emNane: ' CU- UPL’

port Nanme: ' XE

routi ngProtocol: 'Static’

3GPP NRM {{TS-28.541}} O ause 6.3.41 ConnectionPoi ntl nfo: "CU UP1_Meeting_ point"
connectionPointld: 'acOl- CU- UPL’
connecti onPoi nt 1 dType: 'Attachnent _Circuit’

3GPP NRM {{TS-28.623}} Cause A 2.2.2 | CC ManagedEl enent
id: ' CU UPY
| ocati onName: ' Sitel. AAA2. ZI| P2’

"data": {
"ietf-network-slice-service:network-slice-services": {
"slo-sle-tenplates”: {
"slo-sle-tenplate": |

"id": "5Q 100", /* QoS profile as in EP _Transport*/
"tenpl ate-description": "5Q 100 description"
}1
]

lice-service": |

{

}

"service-id": "5GSliceMappi ng- PE- node",

"service-description": "exanple 5G Slice mapping
fol |l owi ng PE node",

"slo-sle-tenplate": "5Q 100", /* QoS profile as
in EP_Transport*/

"status": "active"

"sdps": {

"sdp": [
{
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"sdp-id": "01",

"node-id": "PEl",

"ac-svc-name: ac-ref": |

"ac01- DU1"
** 3GPP NRM {{TS-28.541}} DUL. ConnectionPoi ntlnfo."DUlL Meeting point".connectionPointld *
*

"status": "active"

"sdp-id": "02",

“node-id": "PE2",

"ac-svc-nane:ac-ref": |

"ac01- CU- UP1" **3CGPP NRM {{TS-28.541}} CU UP1. Connecti onPoi nt | nfo.
"CU- UP1_Meeting_point".connectionPointld**

"status": "active"

8
]
H

onnecti on-groups”: {
"connection-group": |

}

"connection-group-id": "DU CU',
"connectivity-type": "ietf-vpn-comon: any-to-any",
"connectivity-construct": |

"cec-id": 1,
"a2a-sdp": |
"sdp-id": "01"
b
{
"sdp-id": "02"

H

]

}
]
}
]
}
}
]
}
}
"ietf-ac-svc:attachnent-circuits": {
"ac": |
{
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"nane": "ac01-DuUl",
** 3GPP NRM {{TS-28.541}} d ause 6.3.41 Connecti onPoi nt | nf o. connectionPointld **
"description": "meeting point DUl-PEl",
"l 2-connection": {
"encapsul ation": {
"type": "ietf-vpn-comon: dot 1q",
** 3GPP NRM Rel 18 {{TS-28.541}} O ause 6.3.35 Logicallnterfacelnfo.logicallnterfaceType
* %
| ogi cal InterfaceType: ' VLAN
"dot 1g": {
"cvlan-id": 100
** 3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logical Interfacelnfo.logicallnterfaceld **

}

earer-reference": "line-156"

}

i p-connection": {

"ipvd": {
"l ocal -address": "192.0. 2. 254",
"prefix-length": 24,
"address": [

"address-id": "1",

"cust oner-address": "192.0.2.1"
**3GPP NRM {{TS-28.541}} C ause 6.3.18 DUl. EP_Transport.i pAddress**
}

]

} i)
"routing-protocols": {
"routing-protocol": [
idto "1t
"type": "ietf-vpn-comon:direct-routing”
** 3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logicallnterfacelnfo.routingProtocol **
}

]

}
"name": "ac01l- CU- UP1",
** 3GPP NRM {{TS-28.541}} C ause 6.3.41 Connecti onPoi nt 1 nf o. connectionPointld **
"description": "neeting point CU UPl-PE2",
"l 2-connection": {
"encapsul ation": {
"type": "ietf-vpn-comon: dot 1q",
** 3GPP NRM Rel 18 {{TS-28.541}} O ause 6.3.35 Logicallnterfacelnfo.logicallnterfaceType
* %
"dot 1g": {
"cvlan-id": 100
** 3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logical Interfacelnfo.logicallnterfaceld **

b
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"bearer-reference": "line-345"
}1
"i p-connection": {
"ipvd": {
"| ocal -address": "198.51.100. 254",
"prefix-length": 24,
"address": |

"address-id": "1",
"cust oner-address": "198.51.100. 1"
**3GPP NRM {{TS-28.541}} Cl ause 6.3.18 CU UP1. EP_Transport.i pAddress**
}

]
I
"routing-protocols": {
"routing-protocol": [
idUoo "1,
"type": "ietf-vpn-comon:direct-routing"
** 3GPP NRM Rel 18 {{TS-28.541}} O ause 6.3.35 Logicallnterfacelnfo.routingProtocol **
}
]

}
}

"ietf-ac-svc:ietf-bearer-svc":{
"bearers": [

"id": "line-156" //Note that bearer-reference is returned in the response
"description": "link DUL-PEL1"
"custoner-point": {
"identified-by": "ietf-bearer-svc:site-and-device-id",
"device": {

"device-id": "DU1L"
** Either 3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logicallnterfacelnfo: "DUl Logicall
nt erfacel nfo".
systemName or 3GPP NRM {{TS-28.623}} Cause A 2.2.2 | OC ManagedEl enent.DUL.id **

"site": {

"site-id": "Sitel. AAAL. ZI P1"
** 3GPP NRM {{TS-28.623}} Cause A 2.2.2 | CC ManagedEl enent . DUL. | ocat i onNane**
}

}
"id": "line-345"
"description": "link CU UP1-PE2"
"custoner-point": {
"identified-by": "ietf-bearer-svc:site-and-device-id",
"device": {

"devi ce-id": "CU UP1"
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** Either 3GPP NRM Rel 18 {{TS-28.541}} C ause 6.3.35 Logicallnterfacelnfo: "CU UP1l_Logic
al I nterfacel nfo".
systemNanme or 3GPP NRM {{TS-28.623}} Cause A 2.2.2 | OC ManagedEl enent. CU-UP1.id **
"site": {
"site-id": "Sitel. AAA2. Z| P2"
** 3GPP NRM {{TS-28.623}} Cause A 2.2.2 | CC ManagedE!l enent. CU- UP1. | ocat i onNane**

8. Gap Analysis

The way in which 3GPP is characterizing the slice endpoint (i.e.,
EP_Transport) is based on Layer 3 information (e.g., the | P Address).
However the information provided seens not to be sufficient for
instructing the I ETF Network Slice Controller for the realization of
the ETF NEtwork Slice. For instance, sone basic information such as
the mask associated to the I P address of the EP_Transport is not
specified, as well as other kind of paraneters like the connection
MIU or the connectivity type (unicast, nulticast, etc). Mre

sophi sticated information could be required as well, like the |eve

of isolation or protection necessary for the intended slice.

In the case in which the 3GPP managed function runs on a purpose-
specific network elenment, the I P address specified in the
EP_Transport |1 COC serves as reference to identify the CE endpoint,
assuni ng the endpoint of the CE has been configured with that IP
address. Wth that information (together with the |ogical interface
I D) should be sufficient for the |ETF NSC to identify the counterpart
endpoint at the PE side, and configuring it accordingly (e.g., with a
conpatible I P address) for setting up the slice end-to-end.

Simlarly, the next hop information in EP_Transport can help validate
the end-to-end slice between PE endpoints.

In the case in which the 3GPP nmanaged function is instantiated as a
virtualized network function, the direct association between the IP
address of EP _Transport and the actual endpoint napped at the CE is
not so clear. It could be the case, for instance when the
virtualized network function is instantiated at the internal of a
data center, that the CE facing the PE is far fromthe point where
the function is deployed, being that connectivity extended through
the internals of the data center (or by sone internal configuration
of a virtual switch in a server). |In these situations additiona
informati on i s needed for acconplishing the end-to-end connection
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10.

11.

At the same tinme, [TS-28.541] 1 CC contains useful paraneters to be
used in I ETF Network Slice creation nmechani smand enriching | ETF
Network Slice nmodel. The follow ng parameters nmay be suggested as a
candidates to the correlation of the | ETF Network Slice paraneters
and | ETF Network Slice nmodel enrichments:

* For the latency, dLThptPerSliceSubnet, uLThptPerSliceSubnet,
reliability and del ayTol erance attributes, the follow ng NRM apply
(with reference to the section in that specification)

- CNSliceSubnetProfile (section 6.3.22 in [TS-28.541])
- RANSIiceSubnetProfile (section 6.3.23 in [TS-28.541])
- TopSliceSubnetProfile (section 6.3.24 in [TS-28.541])

* For the qosProfile attribute, the NRM which applies is
EP Transport (detailed in section 6.3.18 in [TS-28.541])

| ANA Consi derati ons
Thi s docunent nakes no request of | ANA

Note to RFC Editor: this section may be renoved on publication as an
RFC.

Security Considerations

Thi s docunent adheres to the security and privacy coni sderations
described in [ RFC9543].

Specifically, the interaction between the 3GPP Managenent System and
the I ETF NSC shoul d be secure to avoid attacks from maliciuos actors
that coul d conpromi se the provision and operations of | ETF Network
Slice Services

Apart fromthat, slice requests for different services should not be
vi si bl e among them especially in which concerns aspects such as SLO
| SLE.

Evol uti on Consi derati ons

3GPP NRM evol uti on of the data nodel approach is considered for Rel
18.
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Annex 1: 3GPP Network Slice Mapping Paraneters

The network slice concept was introduced in 3GPP specifications from
the first 5G rel ease, corresponding to Release 15. As captured in

[ TS-23.501], a network slice represents a |ogical network providing
specific network capabilities and network characteristics.

To make slicing a reality, every technical domain is split into one
or nmore |logical network partitions, each referred to as a network
slice subnet. The definition of nultiple slice subnets on a single
domai n al l ows each segnent to provide differentiated behaviors, in
terns of functionality and/or performance, tailored to sone specific
needs. The stitching of slice subnets across the RAN, CN and TN
results in the definition of 5G network slices in 3GPP.

From a managenent vi ewpoint, the concept of network slice subnet
represents an i ndependently nanageabl e yet conposabl e portion of a
network slice. The rules for the definition of network slice subnet
and their conposition into network slices are detailed in the 5G

Net wor k Resource Model (NRM [TS-28.541], specifically in the Network
Slice NRMfragment. This fragment captures the information nodel of
5G network slicing, which specifies the relationships between
different slicing related managed entities, which is represented as
Information Cbject Class (10C). The I1CC that have been defined

i ncluding: NetworkSlice | OC, NetworkSliceSubnet | OC, ManagedFunction
| OC and EP_Transport | CC.

I nformati on Cbj ect C ass EP_Transport [TS-28.541] C ause 6.3.18
represents logical interface paraneters of 3GPP subsystens, providing
specific network capabilities and network characteristics.

Rel ati onshi ps of Transport slicing-related 3GPP | OCs and | ETF donmi n
represented on the Figure X for NgU/ N3 slices with traffic between
3GPP CU-UP (or ORAN) CU-UP and 3GPP UPF, while the Figure Y sinmlarly
represents F1-U slices with traffic between 3GPP (or ORAN) DU and
3GPP (or ORAN) CU UP.
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| Slices in 3GPP domain |
| Model defined in IOC TS-28.541 |
| NgU/ N3 slices |

+

o e e e e e e e e aa oo +- -
e m e e | + |
| 3GPP CU-UP / || el I +
| ORAN OCU-UP #1 || .----- | |3GPP (i)UPF #1 |
[ R V| 0 TN " Fo Voo +|
| | EP_NgU link to | | domain | | EP_N3 link to ||
| | UPF #1 | ; : | CU- UP #1 | ]
| | +-------------- R . R +| |
| || EP_Transport 210+------ (Slice 10 )------ | EP_Transport 10] ]|
| e R S e S EAREREEEEE + |
|| [ [ | |
| | +------meea - - Smmm - . ; R | ]
| || EP_Transport 20+------ (Slice 20 )------ | EP_Transport 20 ||
R [A 0 feeee-- o e [
| e T I e RREEEREEE +
I | | I I | I
| || g ;. | e +
| | EP_NgU link to |] || EP_NgU link to ||
| | UPF #N | ] | ] CU- UP #N | ]
e R RRRREEEEEE || [ESEREEEEEEEEREEES +
. +| IR +
I I

R o e e e e e oo - Fomm oo +

| | ogical transport interfaces |

| e.g. GIP-U, |PSec endpoint |

o m e e e e e e e e e ee e +

Figure 27: Slicing exanple realization between 3GPP subsystens
and TN on the NgU/ N3 interface
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| Slices in 3GPP domain |
| Model defined in IOC TS-28.541 |
| F1-U slices
+

e e e eeeo oo S +
e | + L I +
| 3GPP DU/ | ] || 3GPP CU UP / |
| ORAN O DU #1 || || ORAN O CU- UP #1 |
I [ ----- [ I
R V| , TN . A A T + |
|| EP_F1-U link | | domain | | EP_F1-U link to |

|] to CU-UP #1 | ; : | DU #1 | |
[ +----mmme e | ; R . R + ] |
| | EP_Transport 1+------- (Slice 1)------- | EP_Transport 1| | |
[ +-----mmmmmm - I fee--- ’ Hommmie e + ]
| | I I I I | |
[ +----mmmm e - | : Lmm--- . ; R + | |
| | EP_Transport 2+------- (Slice 2)------- | EP_Transport 2| | |
[ +----mmme e | A : I ’ ; J R + ] |
[ +----mmmmmmm - [l I I [ #----mmmmm - - + |
I [ I I [ I
|+ ] | ; | + |
|| EP_F1-U link || - | |EP_F1-U link to | |
|| to CU-UP #N || | DU #N | |
| #ommee e || [ESRREEEEEEEEREEES + |
Fom e e e oo - +| |+ ------------------ +

I I
I I
S o e e e e eaao oo Fommmm oo +

| | ogical transport interfaces |
| e.g. GIP-U, |PSec endpoint |

Figure 28: Slicing exanple realization between 3GPP subsystens
and TN on the F1-U interface

For the transport (i.e., connectivity) related part of a network
slice, the key focus is on the EP_Transport 10OC. Instances of this

I CC serves to instantiate 3GPP interfaces (e.g., N3) which are needed
to support Network Slicing and to define Network Slice transport
resources within the 56 NRM In a nutshell, the EP_Transport |1CC
pernmits to define additional logical interfaces for each slice

i nstance of the 3GPP user plane.
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According to [ TS-28.541], the EP_Transport construct on 3GPP side has
the following attributes: ipAddress, |ogicalnterfacelnfo,

next Hopl nfo, qosProfil e and epApplicationRef In which, nextHoplnfo
could be used for choosing PE node in transport network and

Logi cal Interfacelnfo could be used for Transport Network Slice

mappi ng.

next Hopl nfo (optional): identifies the ingress transport node. Each
node can be identified by any conbi nation of |IP address of next-hop
router of transport network, system name, port nane and | P managenent
addresses of transport nodes.

logiclnterfacelnfo (nandatory): a set of parameters, which includes
| ogiclnterfaceType and logiclnterfaceld. It specifies the type and
identifier of a logical interface. 1t could be a VLAN ID, MLS Tag
or Segnent ID. This is assigned uniquely per slice.

Fromthe Transport Network domain side, these paraneters assist on
the definition of the CE transport interface configuration and shal
be taken as an input to the transport service nodel to create
coherent Network Slice transport service. Figure 29 illustrates how
the EP_Transport paraneters can relate to the | ETF ones for

determ ning the endpoint connectivity.

T + e . dememmememeeaaaas +
| 3GPP CU-UP / | 0 TNt | 3GPP (i) UPF #1
| ORAN O CU- UP #1 | | domain | | |
R e R + : e +|
|| EP_NgU l'ink to UPF #1 | | PE 1 | : | EP_N3 link to |]
| | || I o CU-UP #1 | |
[ mm e |l S B et + |
||| EP_Transport for +--+(Slice 10 )+----+---| EP_Transport |||
[ 1] S-NSSAI FWA | JA------- " ; LR +|
|||logiclnterfaceType = | +f---------- + ; R LR +|
| 1] Vian I D | | ; R LR +
||| logiclnterfaceld = | | | |
|| Vian 200 [ I
|||i pAddress = 192.0. 2. 1] | ‘ ,
e A--ee- |
R | ------ [ e e T +
R LR [------ + | next Hopl nf oLi st |
| | Next Hopl nfo = | P/ mask|

R tom--- + | of PE 1 |

| epApplicationRef = | | systemname = PE 1 |

| EP_NgU link to UPF#1 | | port nane = G1/1 |

o e e e e m oo oo T S +
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Figure 29: Exanple of 3GPP EP_Transport |1OC TS-28.541 paraneters with
correlation to | ETF

Furthernore, that sanme paraneters should be | everaged for
constituting the connectivity construct allow ng endpoi nt
interconnection. That is, there is no additional information that
could be | everaged at service |level that the one provided by
EP_Transport, which essentially reflects an endpoint view. Figure 15
represents this relationship between 3GPP and | ETF par amnet ers.

3GPP subsystem - CE Transport Network node - PE
g + g +
| I nformat i onCbj ect A ass| | | ETF Slice Model |
Cemmmmmemeeeeeaaa > |
| EP_Transport | | LxSM + extensions
o e e e e e oo oo + o e e e e e oo oo +

Representati on of connectivity:
EP_NgU N3, l|ink between (O -CU UP and UPF
F1-U, link between (O-DU and (O - CU UP

Fi gure 30: Rel ationships of the 3GPP paraneters with the | ETF
par anmet ers

Leveragi ng on the EP_Transport information, the | ETF NSC shoul d be
instructed through its NBI on perfornming the slice connection.

Figure 31 graphically represents the slice connection (e.g., for Ng-
U N3) as expected by 3GPP by using connectivity constructs (of a | ETF
Network Slice service) to be configured by the | ETF Network Slice
Control |l er.
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Slices in 3GPP domain

Model defined in | OC TS-28. 541 Model defined in | OC TS-28. 541
o e e e e oo oo + o e e e e oo oo +
| 3GPP CU-UP / ORAN | | 3GPP UPF #1 |
| O CU-UP #1 | Slices in | ETF domai n | |
I+ ----------------- I +----+ +----+ !I- ----------------- +I
|| EP_NgU link to | | PE 1] | PE 2] | EP_N3Ilink to ||
| ] UPF #1 | | | - | | | CU- UP #1 | ]
[ | +---mmmmmm e I I I I I I I Hococeimee oo + |
||| EP_Transport | | | | | | | EP_Transport for|||
||| for S-NSSAI 100 0-------------- PDU 1------------- 0 S-NSSAl 100 [ 1]
[ 1] VI an 100 I I | | I I I MVl an 100 [ 1]
[1] 1P 192.0.2.1 |<--->| | o | <-->] 1P 198.51.100.1 |||
[ [ +----mmmmmme - I I | o I L + |
[ | +---mmmmmm e I I | | | | I Hococeimee oo + |
||| EP_Transport | | | | | | EP_Transport for|||
||| for S-NSSAI 200 0-------------- PDU 2------------- 0 S-NSSAl 200 [ 1]
[ 1] VI an 200 I I | | | | I I MVl an 200 [ 1]
[1] 1P 192.0.2.2 |<--->| | TN | ] | <-->] 1P 198.51.100.2 |||
[ N R B e TP + |
|| | | REEEEE S SR TEEERTEEEPTREEE +
| #ee e | | | SREEEEEETEEERTREE +
R | | | : - --- 4 R +
|| EP_NgU link to | | | ;| PE 3| | 3GPP UPF #2 |
[ | UPF #2 | | [ | | | Homoee e +|
| | Serving S-NSSAI  0-------------- PDU 3------------- o EP_N3link to ||
| 100 | <--->| I | | <-->| CU-UP #1 [
R | | | | | | Serving S-NSSAl ||
R + +----+ CL] +----+ | 100 |

’ o e e e e e o +|
o e e e e oo oo +

| ETF Network Slice Application in 3GPP 5

March 2026

Slices in 3GPP domain

Figure 31: Exanple of CU-UP Slice in the 3GPP donmi n using an
| ETF Network Slice service

From t he perspective of

| ETF Network Slice realization,

sonme of these

options could be realized in a straightforward manner while other

could require of advanced features (e.g.,

PBR, SRv6, FlexE, etc).

| ETF Network Slice service may be a set of techni ques and underl ayi ng

t echnol ogi es,

According to the [TS-28.541] attributes in the EP_Transport,

so multiple nmodels may be used to define slice.

the I ETF

Network Slice may be defined by the foll owi ng combination of the

par amet er s:
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S S S S +
| i pAddr ess | I ogi cl nterfaceld| next Hoplnfo | qosProfile |
. . . . +
| Di fferent | Sane for all |
| per slice | slices |
T o e e e e e e e e e e e e e e o e +
| Same for all | Di fferent | Same for all

| slices | per slice | slices |
. . . . +
| Di fferent | Same for all | Di fferent | Same for all

| per slice | slices | per slice | slices |
T o e o e o e +
| Sanme for all | Di fferent | Same for all

| slices | per slice | slices |
' . . +
| Different |
| per slice |
T o m mm e e e e e e e e e e e e e e e e e e e e e e mm e mmaa o s +
| Same for all | Di fferent |
| slices | per slice |
. NN N N +

Figure 32: Variations of Slice inplenentation options
Fromthe perspective of IETF Network Slice realization, sonme of these
options could be realized in a straightforward manner whil e other
could require of advanced features (e.g., PBR SRv6, FlexE, etc).

| ETF Network Slice service may be a set of techni ques and underl ayi ng
technol ogies, so multiple nodels may be used to define slice.

14. Annex 2: Data Pl ane Mappi ng Options

The foll owing picture shows the end-to-end network slice in data

pl ane:

+- -+ +----- + S +

[UE| - - - -|(RAN-------------------moo-- - | UPF |

+- -+ demenn + . +
[ <----ANNS---->|<---------- TN NS---------- >/ <----CN NS----- >|

Figure 33: End-to-end network slice in data pl ane

The nmappi ng between 3CGPP slice and transport slice in user plane
coul d happens in:
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(R)AN: User data goes from (radio) access network to transport
net wor k

Editor’s Note: As figure 4.7.1. in [TS-28.530] describes, TN NS will
not only exist between AN and CN but may also within AN NS and CN NS
However, here we just show the TN between AN and CN as an example to
avoi d unnecessary conpl exity.

The foll owi ng picture shows the user plane protocol stack in end-to-
end 5G system

oo | | |
| Applicationt-------------------- R [----cmmmm e |
o m e e e - + | | o m e e e - +|
| PDU Layer +-------------------- R | -] PDU Layer |
S + S + S S e + |
| | | _Relay__ |--|--] __Relay__ |-|-] | |
| | | \/ GIP-U --]|--|GIP-W\/ GIP-Ul -] -| GIP-U | |
| 5G AN | | 5G AN +------ + | Ao e EEEE L R + |
| Protocol | | Protoc| UDP/ 1P| --]|--|UDP/IPlUDP/IP|-]|-| UbP/ 1P | |
| Layers | | Layers+------ + | A+ oo I + |
I | | L2 |--|--1 L2 | L2 [-]-] L2 ||
| | | S RS + S RS S RS I + |
| | S O e e I & = A ERN
e + - + - I + |
UE 5G AN | UPF | UPF |
N3 N9 N6

Figure 34: User plane protocol stack in end-to-end 5G system

The following figure shows the typical encapsulation in N3 interface.

o e e e e e e e e oo o - +
| Application Protocols |
Fom e e e e a e e oo +
| I P (User) |
o +
I Grp I
o e e e e e e e e oo o - +
I ubP I
Fom e e e e a e e oo +
I P I
o +
| Et her net |
o e e e e e e e e oo o - +

Fi gure 35: Typical encapsulation in N3 interface
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14.

1. Layer 3 and Layer 2 Encapsul ations

If the encapsul ation above IP layer is not visible to Transport
Network, it is not able to be used for network slice interworking
with transport network. 1In this case, |P header and Ethernet header
could be considered to provide informati on of network slice
interworking fromAN or CNto TN

o e e e e e e e e oo o - R
| Application Protocols | A
S + |

| I P (User) | Invisible
R + for

| GTP | TN

o e e e e e o oo + |

| uDP | \Y,
e S TR
I P I
T +

| Et her net |

o e e e e e e e e oo o - +

Figure 36: | P header for network slice interworking

The following field in I P header and Et hernet header could be
consi der ed:

| P Header:

* DSCP: It is traditionally used for the mapping of QoS identifier
between ANV CN and TN network. Al though sonme values (e.g. The
unassi gned code points) may be borrowed for the network slice
interworking, it may cause confusion between QoS mappi ng and
networ k slicing mapping.;

* Destination Address: It is possible to allocate different IP
addresses for entities in different network slice, then the
destination | P address could be used as the network slice
interworking identifier. However, it brings additiona
requirenent to I P address planning. |In addition, in some cases
some AN or CN network slices may use duplicated | P addresses.

* (Option fields/headers: It requires that both AN and CN nodes can
support the encapsul ati on and decapsul ati on of the options.

Et her net header
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VLAN ID: It is widely used for the interconnection between AN CN
nodes and t he edge nodes of transport network for the access to
different VPNs. One possible problemis that the nunmber of VLAN
I D can be supported by AN nodes is typically limted, which
effects the nunber of | ETF network slices a AN node can attach to.
Anot her problemis the total amount of VLAN ID (4K) may not

provi de a conparabl e space as the network slice identifiers of
mobi | e networks. Two or nore options descri bed above nmay al so be
used together as the IETF Network Slice Interworking ID, while it
woul d nake the mapping relationship nore conplex to maintain.

In sone other case, when AN or CN coul d support nore |layer 3
encapsul ati ons, nore options are avail able as foll ows:

If the AN or CN coul d support MPLS, the protocol stack could be as

fol | ows:
e e e e e oo Fom e oo
| Application Protocols | n
o m e e e e e e e aao o + |
| I P (User) | Invisible
R e + for
| GIP | TN
- + |
I UDP | v
o m e e e e e e e aao o S
| MPLS |
e +
I P I
e e e e e oo +
| Et her net |
o m e e e e e e e aao o +

Figure 37: MPLS | abel for network slice interworking

A specified MPLS | abel could be used to as a | ETF Network Slice
I nt erworking ID.

If the AN or CN coul d support SRv6, the protocol stack is as follows:
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T S
| Application Protocols | n

o e e e e e e e e oo o - +

| I P (User) | Invisible
R L T + for

| GIP | TN
T + |

| uDP | Vv

o e e e e e e e e oo o - R
| SRH |
e +

| | Pv6 |
T +

| Et her net |

o e e e e e e e e oo o - +

Figure 38: SRH for network slice interworking

The following field could be considered to identify a network slice:
SRH:

*

SRv6 functions: ANCN is supposed to support the new function
ext ensi on of SRv6.

Optional TLV: AN CN is supposed to support the extension of
optional TLV of SRH ### Above Layer 3 Encapsulations If the
encapsul ati on above IP layer is visible to Transport Network, it
is able to be used to identify a network slice. 1In this case, UPD
and GTP-U could be considered to provide information of network
slice interworking between AN or CN and TN

o m e e e e e e e aao o Fomm e e e oo
| Application Protocols

R e + I nvisible
| I P (User) | for
T + TN

I Grp I I

o m e e e e e e e aao o S
I ubP I
e +

I P I
- +

| Et her net |

o m e e e e e e e aao o +

Figure 39: UDP Header for network slice interworking

The following field in UDP header could be considered:
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14.

UDP Header:

* UDP Source port: The UDP source port is sonetinmes used for |oad
bal ancing. Using it for network slice mapping would require to
di sabl e the | oad- bal anci ng behavi or

A simlar approach to this is followed in
[I-D.ietf-dmmtn-aware-nobility]

1.1. Consideration of the Virtual Network Functions (VNF)

In sone 5G network slice deploynents, it mght be beneficial to
depl oy RAN and Core network functions such as DU, CU and UPF as
virtual network functions (VNF) inside a data center (DC). As an
exanpl e, consider Figure 40 where the CU and UPF have been depl oyed
as VNF. The definition of the I ETF network slice service INSL stays
identical to its PNF counterpart (physical network function) which
are discussed in sections 7.2.1to 7.2.5, i.e., INSl is an | ETF
network slice service which provides the connectivity between SDP1
and SDP2 to satisfy certain SLO SLE.

However, the nmapping of INS1 mght be different from previ ous use
cases. Figure 40 shows one possible solution for mappi ng of I NSl
where the 5G E2E network slice is first napped inside the data center
and then mapped to provider network PE nodes. One potential mapping
in the data center is to use WLAN ID to infer the identification of
5G E2E network slice inside the data center, and any of the options
described in 7.2.1 to 7.2.5 in the provider network PEl and PE2.
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R R INSL -----mmmmmme e - >
Mappi ng of | NS1 Mappi ng of | NS1
in data center in provider network
I I
SDP1 | | SDP2
| | SRIEEE |
Y, Y, , | ‘ Y,
[EREEEEEEEEES | ;. v | [EREEEEEEREES |
|- e |- |
| | O .......... +======================+_ _ . ... ... (@) | |
|| || | PE1 | | PE2 | || ||
| [ c | | I I I I | | UPF | |
| - | Provider ------- | ------- |
| | ‘. Network ,’ | |
|- | g ;. |- |
D O DC2

Legend:
DC Data Center
O SDP (N3 address)
=== Mappi ng of I NS1 on Provider Network PE nodes
Mappi ng of INS1 in data centers

Fi gure 40: VNF Consideration for |ETF Network Slice Mapping
15. Sunmary

Fromall the options overviewed, it should be noted that current 3GPP
Rel ease 16 only supports through EP_Transport 1 OC the follow ng slice
handoff identifier: vlan tag. MPLS or SID |l abels. Thus, the

consi deration of nore options as the ones here reported is a gap on
3GPP specifications.
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