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Abst ract

In an SRv6 network, each SRv6 Segment Endpoi nt Node nust be assi ghed
an SRv6 | ocator, and segnment |IDs are generated within the address
space of this SRv6 | ocator. This docunent describes a method for
assigning SRv6 | ocators to SRv6 Segnent Endpoi nt Nodes through | Pv6
st at el ess address autoconfiguration.

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.

Internet-Drafts are draft documents valid for a nmaxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other docunents
at any tine. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww. ietf.org/ietf/1id-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww. ietf.org/shadow. htm

This Internet-Draft will expire on June 05, 2026.
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1.

I nt roducti on

Segment Routing (SR) [RFC8402] allows a node to steer a packet flow
al ong any path. The headend is a node where the instructions for
source routing (i.e., segnents) are witten into the packet. It
hence becones the starting node for a specific segment routing path.
Internedi ate per-path states are elimnated thanks to source
routing. A Segment Routing Policy (SR Policy) [RFC8402] is an
ordered list of segnents (i.e., instructions) that represent a
source-routed policy. The headend node is said to steer a flowinto
an SR Policy. The packets steered into an SR Policy have an ordered
list of segnents associated with that SR Policy witten into them

[ RFC8402] defines an SRv6 Segnent ldentifier (SID) as an | Pv6
address explicitly associated with the segment. Wien an SRv6 SID is
in the Destination Address field of an I Pv6 header of a packet, it
is routed through transit nodes in an I Pv6 network as an | Pv6

addr ess.

An SRv6 SID [ RFC8986] is as consisting of LOC: FUNCT: ARG where a

| ocator (LOC) is encoded in the L nost significant bits of the SID
followed by F bits of function (FUNCT) and A bits of argunents
(ARG . L, the locator length, is flexible, and an operator is free
to use the locator length of their choice. F and A may be any val ue
as long as L+F+A <= 128. A locator nmay be represented as B: N where B
is the SRv6 SID block (1 Pv6 prefix allocated for SRv6 SIDs by the
operator) and Nis the identifier of the parent node instantiating
the SID. Wien the LOC part of the SRv6 SIDs is routable, it leads to
the node, which instantiates the SID

The SRv6 | ocator can be distributed to other IPv6 nodes within the
SRv6 donmai n through | GP advertisenent. This allows other nodes to
learn the locator’s route. The SRv6 Segment Endpoi nt Node t hen

al l ocates SIDs with various behaviors based on its |ocator

In I P network customer provider edge (CPE) devices often do not
support an | GP protocol, which makes it inpossible to adverti se SRv6
| ocator routes for SRv6 Segment Endpoi nt Nodes through I1GP. In such
scenarios, SIDs can only be configured manually on CPEs, and SRv6
Locator routes can only be statically distributed.

To address this issue, this docunent proposes a nethod of

dynani cal |y advertising SRv6 |locators to SRv6 Segnment Endpoi nt Nodes
through I Pv6 statel ess address configuration nethod. It follows the
exi sting process of |IPv6 statel ess address configuration,
simplifying the allocation of SRv6 |ocators and route distribution
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1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here

2. Term nol ogy

Thi s docunent | everages the terns defined in [ RFC4861] and
[ RFC8986]. The reader is assumed to be familiar with this
t er mi nol ogy.

3. Scenario for SRv6 Locator

The application scenario for obtaining SRv6 Locator through |Pv6
statel ess address autoconfiguration is simlar to that of [I-D.ietf-
spring-dhc-di stribute-srv6-1ocator-dhcp].

In the I P backbone network, Tel ecom providers can use its IP Metro
and Backbone networks to establish connectivity between access users
who are |located in different regions.

As shown in Figure 1, access network devices (CPE) are depl oyed for
access users in different regions. This deploynment assumes that all
of the relevant conponents in Figure 1 are part of a single trusted
SR domai n. The CPE nust be operator-nanaged and is only applicable
when different arns of the sane conpany operate their portions of
the network separately, but nust trust each other
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Metropol i tan area network
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Figure 1: Telecom | Pv6 Network

CPEs for access users are connected to the local netropolitan area
network (MAN) in various ways. CPEs are responsible for assigning
addresses to access users, so CPEs usually apply for IPv6 subnet
prefix through DHCPv6 or statel ess address autoconfiguration from
BRAS.

In this network, operators hope to achi eve interconnection between
access users through End-to-End SRv6 tunnels. Taking the service
traffic fromHostl to Host2 as an exanple, CPEl is the SRv6 ingress
node and CPE2 is the SRv6 egress node. The SRv6 | ocator shoul d be
configured on CPE. Other devices in the network | earn the SRv6

| ocator route of the CPE

At the same tinme, SRv6 policies needs to be configured on CPEs to
steer the service traffic between CPEs to the specified SRv6
forwardi ng path. The SRv6 policy can be manual ly confi gured
statically or issued through the controller, and its specific
configuration nethod is out of the scope of this document.

However, in Metro network, the nunmber of CPEs is very |large and

wi dely distributed geographically. Mreover, the nmobility
requirenents of CPE are relatively high, and the access |ocation of
the sane CPE often changes, so its | Pv6 address cannot be fixed.
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At present, an SRv6 | ocator can only be configured on each CPE
through a controller or the Command Line Interface (CLI), which
i ncreases the configuration conplexity.

To solve the difficulties this docunent proposes a nethod to
all ocate SRv6 | ocators to CPE through |IPv6 statel ess address
aut oconfi gurati on.

4. Extension of |Pv6 Nei ghbor Discovery Options

The SRv6 Locator option is used to specify the SRv6 | ocators that
are used for stateless address autoconfiguration.

The terms Locator Bl ock and Locator Node correspond to the B and N
parts, respectively, of the SRv6 Locator that is defined in Section
3.1 of [RFC8986].

0 1 2 3
01234567890123456789012345678901
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Type | Length | Reserved |
el i I e i it T e e e e i i T o S e e S e T R R
| Valid Lifetine |
BT T o e S e i i S T e e i s TTE P S S S
| Preferred Lifetime |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| LB- Len LN-Len | Fun- Len Arg-Len |
R R S S N S R SR o T T S S T R S ik S S S e S S
SRv6- Locat or
( Up to 16 octets )

B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
Fi el ds:

* Type: 8-bit identifier of the type of option. The value is TBA by
I ANA.

* Length: 8-bit unsigned integer. The length of the option
(including the type and length fields) in units of 8 octets. The
value 0 is invalid. Nodes MJST silently discard an ND packet that
contains an option with length zero.

* Reserved: 16-bit unused field. It MIST be initialized to zero by
the sender and MJST be ignored by the receiver.

* Valid Lifetime: 32-bit unsigned integer. The valid lifetinme for
the SRv6 | ocator in the option, expressed in units of seconds
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(relative to the time the packet is sent). A value of all one
bits (Oxffffffff) represents infinity.

* Preferred Lifetine: 32-bit unsigned integer. The preferred
lifetime for the SRv6 |locator in the option, expressed in units of
seconds (relative to the tine the packet is sent). A value of al
one bits (Oxffffffff) represents infinity. Note that the val ue of
this field MJUST NOT exceed the Valid Lifetinme field to avoid SRv6
| ocator that are no | onger valid.

* LB-Len: 8-bit unsigned integer. SRv6 SID Locator Block (LB) |length
in bits.

* LN-Len: 8-bit unsigned integer. SRv6 SID | ocator Node (LN) Ilength
in bits.

* Fun-Len: 8-bit unsigned integer. SRv6 SID function (FUNCT) |ength
in bits.

* Arg-Len: 8-bit unsigned integer. SRv6 SID argunments (ARG |ength
in bits.

*  SRv6-Locator: 1-16 octets. This field encodes the SRv6 Locat or
The SRv6 Locator is encoded in the mniml nunber of octets for
the given nunber of bits. Trailing bits MJST be set to zero and
i gnored when received.

The option only may appear in the Router Advertisenent nessage

Rout er Advertisenment nessages can include zero or nore SRv6 Locat or
options. If nmultiple SRv6 Locators need to be advertised to the sane
device, multiple SRv6 Locator options MJIST be encapsul ated in the
same Router Advertisenment nessage. The SRv6 Locator Option should be
padded when necessary to ensure that it end on its natural 64-bit
boundary.

Receivers MUST silently ignore the option if they can't recognize
and continue processing the message.

5. Process of Advertising SRv6 Locator by Router Advertisenent

Thi s section describes router and host behavi or of adverting SRv6

|l ocator related to the Router Discovery portion of Nei ghbor

Di scovery. Router Discovery is used to | ocate neighboring routers as
well as learn prefixes and configuration paraneters related to
stat el ess address autoconfiguration
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The | Pv6 statel ess autoconfiguration nmechani smrequires no manual
configuration of hosts, mnimal (if any) configuration of routers,
and no additional servers. The statel ess nmechanismallows a host to
generate its own addresses using a conbination of locally avail able
informati on and information advertised by routers. Routers advertise
prefixes that identify the subnet(s) associated with a link, while
hosts generate an "interface identifier” that uniquely identifies an
interface on a subnet. An address is formed by conbining the two. In
the absence of routers, a host can only generate |ink-Ioca
addresses. However, |ink-local addresses are sufficient for allow ng
conmuni cati on anong nodes attached to the same |ink.

The statel ess approach is used when a site is not particularly
concerned with the exact addresses hosts use, so long as they are
uni que and properly routable.

A obal addresses generated through statel ess autoconfiguration
mechani sm are forned by appending an interface identifier to a
prefix of appropriate length. Prefixes are obtained fromPrefix
I nformation options contained in Router Advertisenents

Rout er Advertisenments are sent periodically to the all-nodes
mul ti cast address. To obtain an advertisenent quickly, a host sends
out Router Solicitations as described in [ RFC4861].

When the router sends a Router Advertisenment, it carries the SRv6

| ocator prefix information assigned to the host in the SRv6 Locator
Option. After receiving the Router Advertisenent, the host extracts
the SRv6 Locator Option, obtains the SRv6 Locator prefix.

The detail ed process of routers and hosts when advertising SRv6
| ocators during the | Pv6 statel ess autoconfiguration is as foll ows.

5.1. Router Behavi or

The Router follows the specifications in Section 6.2 of [ RFC4861] to
send out Router Advertisenent nessages periodically, or in response
to Router Solicitations.

When receiving a Router Solicitation froma host, if the router has
al ready assigned an SRv6 | ocator to the host, it will include the
SRv6 Locator Option in the Router Advertisenent message of the
respondi ng host and advertise the SRv6 | ocator to the host.

In the scenario where all hosts under the advertising interface

share the SRv6 Locator prefix, the SRv6 Locator option SHOULD be
included in the Router Advertisenent nessage sent periodically.
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5. 2. Host Behavi or

On receipt of a Router Advertisenent, the host follows the
specifications in Section 6.3 of [RFC4861] to verify the packet. For
valid Router Advertisement, continue to extract the SRv6 Locator
opti on.

For each SRv6 Locator option, a host does the follow ng:

* |f the SRv6 locator is not already present in the SRv6 Locator
List, and the SRv6 Locator Option's Valid Lifetinme field is non-
zero, create a new entry for the SRv6 locator and initialize its
invalidation tiner to the Valid Lifetine value in the SRv6 Locat or
opti on.

* |f the SRv6 locator is already present in the host’s SRv6 Locat or
List as the result of a previously received adverti senent, reset
its invalidation timer to the Valid Lifetinme value in the SRv6
Locator option. If the new Lifetime value is zero, time-out the
SRv6 | ocator immediately.

* |f the SRv6 Locator option’s Valid Lifetine field is zero, and the
SRv6 | ocator is not present in the host’'s SRv6 Locator List,
silently ignore the option

Whenever the invalidation timer expires for a SRv6 Locator entry,
that entry is discarded

After processing the SRv6 Locator Option, the host records the SRv6
Locator prefix, and generates the corresponding SID based on the

| ocal configuration. The nethod of generating SID based on SRv6

| ocator is out of the scope of this docunent.

6. | ANA Consi derations
| ANA i s asked to assign a new value for the "IPv6 Nei ghbor Di scovery

Option Formats" registry under the heading "Internet Control Message
Prot ocol version 6 (I CMPv6) Parameters”, as foll ows:

[§ sy sl s s U
| Val ue | Description | Ref erence

o m e e e oo - Tt oo o - +
| TBA | SRv6 Locator Option | This docunent
o o e e e e oo s o a o +

Cheng, et al. Expi res June, 2026 [ Page 10]



I nternet-Draft Distribute SRv6 Locator by NDRA Decenber 2025

Table 1

7. Security Considerations

See Section 11 of [RFC4861] for the Nei ghbor Discovery security
consi derati ons.
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