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Abstract

A Network Resource Partition (NRP) is a subset of the network
resources and associ ated policies on each of a connected set of
links in the underlay network. An NRP could be used as the underlay
to support one or a group of enhanced VPN services. For packet
forwarding in a specific NRP, sone fields in the data packet are
used to identify the NRP the packet belongs to, so that NRP-specific
processing can be perforned on each node along a path in the NRP

Thi s document describes a novel nmethod to encode NRP-ID in the outer
| Pv6 header of an SRv6 domain, which could be used to identify the
NRP- speci fic processing to be perforned on the packets by each
networ k node along a network path in the NRP

Status of this Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF), its areas, and its working groups. Note that

ot her groups may al so distribute working docunents as Internet-
Drafts.
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1.

I nt roducti on

SRv6 Networ k Programm ng [ RFC8986] enabl es the creation of overlays
with underlay optim zation to be deployed in an SR donai n [ RFC8402].

As defined in [RFC8754], all inter-donmain packets are encapsul ated
for the part of the packet journey that is within the SR domain. The
outer | Pv6 header [RFC8200] is originated by a node of the SR domain
and is destined to a node of the SR domain.

Network slicing provides the ability to partition a physical network
into multiple isolated | ogical networks of varying sizes,

structures, and functions so that each slice can be dedicated to
specific services or custoners. [I-D.ietf-teas-ietf-network-slices]
defines the term"| ETF Network Slice" and establishes the genera
principles of network slicing in the | ETF context.

In a network that provides slicing services, the NRP-1D can be
carried in the packet. In the process of packet forwarding, the
routers on the forwardi ng path can extract NRP-1D fromthe packet,
determine the NRP to which the packet bel ongs, and then forward the
packet using the resources associated with the NRP

Thi s document describes a novel nmethod to encode NRP-ID in the outer
| Pv6 header of an SRv6 domain, which could be used to identify the
NRP- speci fic processing to be perforned on the packets by each

net wor k node along a network path in the NRP

1.1. 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] [RFCB8174] when, and only when, they appear in all
capitals, as shown here

Slice ldentifier

The Slice identifier (SLID) is a network slicing identifier encoded
within the | Pv6 packet that allows transit routers to apply the
proper forwarding treatnent with associ ated network resources.

[I-D.ietf-teas-ietf-network-slices] defines the network resource
mapped to the network slice as NRP (Network Resource Partition). A
NRP rmay be associated with a unique | ETF network slice or a group of
slices. In this docunent, SLID also refers to NRP-I1D, which is used
to identify the network resource used in the forwardi ng process.

Cheng, et al. Expi res January 07, 2026 [ Page 3]



I nternet-Draft Encodi ng Network Slice Identification July 2025

3. SLI D Assi gnnent

VWhen an SR domai n enabl es network slicing, the ingress PE should
reserve least significant bits in a local |IPv6 address for slicing
use. The nunber of bits used to encode SLID is governed by | ocal
policy and uniformw thin the SR donain.

When a packet enters the SR domain from an ingress PE, the ingress
PE encapsul ates the packet in an outer |Pv6 header and optional SRH
as defined in [ RFC8754]. The ingress PE MAY al so classify the packet
into a slice and set the slice identifier as foll ows:

o0 Wite this SLIDin the least significant bits of source address
of the outer |Pv6 header.

0 Set the SLID Presence Indicator (SPI) in the outer |Pv6 header.
0 1 2 3
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Fi gure 1: Encoding of SLID and SPI
The SPI is used to informtransit routers that a SLIDis encoded in

the packet. There are two possible places in the outer |IPv6 header
that may be used to encode SPI:
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0 SPI Option A - Traffic Cass: The SPI is encoded as a specific
bit inthe Traffic Cass field. The choice of the SPI bit is
governed by local policy and uniformwi thin the SR domain.

Traffic C ass

0 SPI Option B - Source Address: The SPI is encoded as a specific
prefix covering the Source Address. The assignnent of the SP
prefix is governed by local policy and uniformw thin the SR
domai n. Furthermore, some bits in the SPI prefix can be nmasked,
whi ch provides greater flexibility for network adm nistrators to
pl an 1 Pv6 addresses.

Sour ce Address

4. Per-Slice Forwarding

Any router within the SR donmain that forwards a packet with SPlI set
uses the SLID to select a slice and apply per-slice policies.

The nost significant bit of SLID may be used to carry an S-flag,
which is used to indicate whether the packet MJST be forwarded
strictly using the network resource associated with the SLID. Wen
the network resource associated with the SLID does not exist or is
not available, if the S-flag is set to 1, the packet MJST be

di scarded, otherw se the packet SHOULD be forwarded using the
default network resource or ignoring the SLID

R +
| S| SLID |
. +

5. Exanpl e

Figure 2 shows an exanpl e of network slice packet forwarding using
the proposed encodi ng net hod. Assune the SPI is encoded using option
B as the SPI prefix in Source Address.
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o e +
| | |
v v v
oo -+ oo -+ oo -+ oo -+ oo -+
| CE1] ------ | PE1| ---------- |PL |---------- | PE2| - ---- | CE2|
- -+ - -+ - -+ - -+ - -+

AN

|
I Pv6 Addr: AA::1:0:0 (Lowest 32 bits reserved for SLID)

S + S +
| | Pv6 | | | Pv6 |
| SA=AA: : 1: 0: 5] | SA=AA: : 1: 0: 5]
R + R +
| SRH | | SRH |
S + S + S + S +
| Payl oad| --> | Payload | --> | Payl oad | --> | Payl oad|
R R + PEL +-----cmnomnn + Pl 4---meeeaoo- + PE2 +------- +

Figure 2: Packet Forwarding for Network Slice

The PE and P routers are configured to use the prefix AA :/64 as
SPI. The I Pv6 address AA::1:0:0 is assigned to PEL as the source
address used for network slicing. And the lowest 32 bits of the
address is reserved for SLID.

PE1 encapsul ates the network slice packet with an outer |Pv6 header
along with an SRH. The Source Address in the outer header is
AA::1:0:5, in which the lowest 32 bits carries the SLID 5. P1 checks
the Source Address and finds it matching the SPI prefix AA :/64. So,
P1 parses SLID 5 fromthe Source Address, and uses the network
resources associated with SLID5 to forward the packet. PE2

decapsul ates the outer | Pv6 header and SRH.

Backward Conmpatibility

PE routers that do not set the SPI do not enable the SLID senmantic
of the I Pv6 source address bits. Hence, SLID-aware routers woul d not
attenpt to classify these packets into a slice.

Any router that does not process the SPI nor the SLID forwards
packets as usual
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