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Abst r act

Segnment Routing (SR) allows for a flexible definition of end-to-end
pat hs by encodi ng an ordered list of instructions, called "segnents".
The SR architecture can be inplenmented over an MPLS data pl ane as
well as an I Pv6 data pl ane.

Currently, Path Segrment ldentifier (PSID) has been defined to
identify an SR path in SR-MPLS networks, and is used for various use-
cases such as end-to-end SR Path Protection and Perfornmance
Measurenment (PM of an SR path. This docunment defines the PSID to
identify an SRv6 path in an | Pv6 network.

Status of This Meno

Li,

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 (I ETF). Note that other groups nmay also distribute

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

Internet-Drafts are draft documents valid for a maxi mum of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 16 Septenber 2026.
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I nt roducti on

Segment routing (SR) [RFC8402] is a source routing paradigmthat
explicitly indicates the forwarding path for packets at the ingress
node by inserting an ordered list of instructions, called segnents.

When segnent routing is deployed on an MPLS data plane, called SR
MPLS [ RFC8660], a segnent identifier (SID) is present as an MPLS

| abel . Wen segment routing is deployed on an |IPv6 data plane, a SID
is presented as a 128-bit value, and it can be an | Pv6 address of a

|l ocal interface but it does not have to be. To support SR in an |Pv6
network, a Segrment Routing Header (SRH) [RFC8754] is used.
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In SR, a path needs to be identified for several use cases such as
bi nding bidirectional paths [I-D.ietf-pce-sr-bidir-path] and end-to-
end performance nmeasurement [|-D.ietf-spring-stanp-srpnj.

Additionally, in an SR-MPLS network, when a packet is transnmitted
along an SR path, the labels in the MPLS | abel stack will be swapped
or popped, so no label or only the last |label nmay be left in the MPLS
| abel stack when the packet reaches the egress node. Thus, the
egress node cannot determ ne fromwhich ingress node or SR path the
packet cane. To identify an SR-MPLS path, a Path Segnent ldentifier
is defined in [ RFC9545].

An SRv6 path could be identified by the content of a segnment I|ist.
However, the segnment list is not be a good key identifier, since the
Il ength of a segnent list is flexible according to the nunber of
required SIDs. Also, the length of a segnent |ist may be too long to
be a key when it contains many SIDs. For instance, if packet A uses
an SRHwith 3 SIDs while Packet B uses an SRH with 10 SIDs, the key
to identify these two paths will be a 384-bits value and a 1280-bits
val ue, respectively. Further, an SRv6 path cannot be identified by
the information carried by the SRH in reduced node [ RFC8754] as the
first SIDis not present in the SRH

In the cases that different SRv6 policies use the sane segnment |ist
in different candidate paths, the traffic of different SRv6 policies
are nerged on the egress segment node because the segnent list in the
SRH cannot distinguish the path in different SR policy, resulting in
the inability to nmeasure the performance of a specific path within
its SRv6 policy. However, an SRv6 policy may need to neasure a
segnent list inits own candi date path, where the packets statistics
associ ated with this segnent list is independent with other segment
lists in other SRv6 policies even if the sane segnent list is used.
Wthout a Path ID to specify the path will cause the statistic of the
traffic fromnultiple paths using the sanme segnent |ist under
different SRv6 policies nerge into an aggregated result on the egress
endpoi nt node.

To solve the above issues, this docunment defines a new SRv6 segnent
called the "SRv6 Path Segnent Ildentifier (PSID)", which in total is
an 128-bits value, to identify an SRv6 path. Using a 128-bit Path ID
has the better processing performance than using a flexible | ength of
Segnment list as a path ID. Using an SRv6 PSID is used in reduced
mode SRH [ RFC8754] can sol ve the probl em of cannot identifying a
segnent list by the reduced segment list, while the overhead is

equi valent to the SRH in normal node. Furthernore, by using SRv6

PSI Ds, any SRv6 path within an SRv6 policy can be identified and
measur ed, even when they use the sane segnment |ist.
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Requi renment s 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] [RFCB174] when, and only when, they appear in al
capitals, as shown here

Ter mi nol ogy

PM Performance Measurenent.

SID: Segment ldentifier.

SR Segnent Routi ng.

SR- MPLS: Segnent Routing with MPLS data pl ane.

SRH: Segment Routing Header.

SR path: A path described by a segnment |ist [RFC9545].

SRv6 path: A path described by an SRv6 segnent |ist.

PSI D: Path Segnent |dentifier.

PSP: Penul ti mate Segment Poppi ng.

Further, this docunent nakes use of the terns defined in [ RFC8402]
and [ RFC8986] .

Use Cases for SRv6 PSI D

Simlar to SR-MPLS PSID [ RFC9545], SRv6 PSID may al so be used to
identify an SRv6 Path in sone use cases:

* Performance Measurenent: For Passive neasurenent [RFC7799], path
identification at the measuring points is the pre-requisite
[ RFC9545]. SRv6 PSIDs can be used by the neasuring points (e.g.,
the ingress/egress nodes of an SRv6 path) or a centralized
controller to correlate the packets counts/tinmestanps, then packet
| oss/ del ay can be cal cul at ed.

* Bi-directional SRv6 Path Association: In some scenarios, such as
mobi | e backhaul transport networks, there are requirenents to
support bidirectional paths. Like SR-MPLS [ RFC9545], to support
bidirectional SRv6 paths, a straightforward way is to bind two
unidirectional SRv6 paths to a single bidirectional path. SRv6

et al. Expires 16 Septenber 2026 [ Page 4]



I nternet-Draft SRv6 Pat h Segnent March 2026

3.

Li,

PSI Ds can be used to correlate the two unidirectional SRv6 paths
at both ends of the path. [I-D.ietf-pce-sr-bidir-path] defines
how to use PCEP and PSID to initiate a bidirectional SR path.

* End-to-end Path Protection: For end-to-end 1+1 path protection
(i.e., Live-Live case), the egress node of an SRv6 path needs to
know t he set of paths that constitute the primary and the
secondary(s), to select the primary packet for onward
transm ssion, and to discard the packets fromthe secondary(s), so
each SRv6 path needs a unique path identifier at the egress node,
whi ch can be an SRv6 PSI D.

SRv6 Pat h Segment |dentifier

As defined in [ RFC8986], an SRv6 segnment identifier is a 128-bit
val ue.

To identify an SRv6 path, this document defines a new segnent called
SRv6 Path Segment, and the Path Segment ldentifier (PSID) is a
128-bit value. An SRv6 PSID MJUST NOT be used for routing so it MJST
NOT be copied to the I Pv6 destination address. [RFC8754] states that
the SR segnment endpoint node creates Forwardi ng | nformati on Base
(FIB) entries for its local SIDs (wthout constraining the details of
i mpl ementation). |In order to provide a new independent 128-bit ID
space for PSID, the PSIDis required to be stored separating fromthe
other SIDs (for exanple in a different table fromthe FIB).

A PSIDis used for identify a SRv6 path represented by a segnent

list. On the egress node, the statistics of this path will be
identified by its PSID. |In normal cases, each segment list will have
aits owmn PSIDwith different value. However, depending on the use
case, different segnent |list mght use the sane value PSID, causing
the statistics of these SRv6 path are nerged on the egress node. For
exanpl e, a use case may use the sane PSID for sone or all the segnent
list under a Candi date path, or even sonme or all Candidate Path
within an SRv6 policy.

Moreover, a segnent list may be identified by nore than one PSID i f
needed. For exanple, the sane segnment list in different Candi date
Path or SR policy may use different PSIDs for identifying its path to
di stinguish the statistics data of other SRv6 path in other SRv6
policies using the same segnment |ist.

Thi s docunment does not define and limt the value allocation schene

for PSID, the value allocation scheme is designed depending on the
use cases.
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3.1. Structure of an SRv6 PSI D

3. 1.

Li,

As nentioned above, an SRv6 PSID is stored independent fromthe FIB
so that the total 128-bit can be programmed in use. To avoid the
val ue conflict, the value of a PSID MJST be gl obal unique within the
SRv6 donai n.

Figure 1. 128-bit PSID

A use case can define its specific structure of the PSID. |n order
to reuse the existing mechani smof SRv6 control plane and forwarding
pl ane, this docunment suggests a structure of SID reusing the
structure of a SID defined in [RFC8986]. A future docunent MAY add
further new formats for the SRv6 PSID, provided the SRv6 PSID val ue
remai ns uni que irrespective of the format.

1. Reusing Existing SID Structure

As per [RFC8986], an SRv6 SID consists of LOC: FUNCT: ARG where a

| ocator (LOC) is encoded in the L nmost 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 nmay be any val ue as |ong
as L+F+A <= 128. \When L+F+A is less than 128, then the remaining
bits of the SID MJST be zero.

SRv6 PSID follows this structure, where the LOC part identifies the
egress node that allocates the PSID, and the FUNCT part is a unique
local IDto identify an SRv6 Path and its endpoint behavior, which is
END. PSID (End Function with Path Segnent ldentifier). The code point
of END.PSID is 0x0064. The Argunent part is set as 0O by default.
Future use cases may define the detail ed usage of Argunents part.

Al though the PSIDis not used for forwarding, its structure is
suggested to follows the standard SRv6 SID format to ensure

uni queness, sinplify managenent, and maintain consistency with other
SRv6 behavi ors.
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Figure 2. PSID Format foll owi ng LOC: FUNCT: ARG
Encodi ng of an SRv6 PSI D
Thi s section describes the SRv6 PSID encoding in SRH

The SRv6 PSI D MUST appear only once in the segnent list. As depicted
in figure.3, PSID MJST be placed at SegmentList[n] in the SRH, where
n equals SRH. LastEntry.

SRH G- flag: Generic Metadata |ndicator

To enabl e the carriage of optional generic netadata within the
Segnent Routing Header, this docunment defines a Gflag (Generic
Metadata Flag) in the SRH Flags field. This flag indicates that the
| ast entry of the Segment List contains a 128-bit metadata object
rather than a standard routing SID. The allocation of the Gflag bit
is detailed in the | ANA Consi derations section.
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Figure 3. SRv6 PSID in SID List

Field Definitions: A specific bit (TBA1) within the 8-bit Fl ags
field.

*

Set (1): Indicates that Segment List[n] (the last entry) contains
a Generic Metadata object. The content of this 128-bit field is
not treated as a standard | Pv6 destination address for routing

| ookup but as an opaque identifier or data payl oad defined by the
specific application (e.g., a Path Segnent Identifier).

Unset (0): Indicates that Segnent List[n] is not valid.
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Wien the Gflag is set, this 128-bit field at Segnent List[n]
(Ceneric Metadata) carries the netadata value. The internal
structure of these 128 bits is not fixed by this base mechanism It
is determ ned by the specific use case (e.g., for PSID, it follows
the Locator: Function: Argunent structure; for other future
applications, it nmay follow di fferent encodi ng rules).

SRH. G- fl ag processi ng can be enabl ed or disabled by configuration on
devices, it can be done by CLI, NETCONF YANG or other ways, and this
is out of the scope of this docunent.

Sone use cases only require the ingress node and egress node to
process the PSID, while the internmediate nodes ignore the PSID. Sone
use cases may require all the segnent nodes along the path to process
the PSID. In order to distinguish if the PSID processing is
supported on the internedi ate nodes, inplenentations SHOULD support
mechani snms to control whether internediate SR Endpoi nt nodes process
the PSID. Such control MAY be configured per device or per
interface, depending on inplenmentation capabilities. The pseudo code
of PSID processing is described as below. The intermnedi ate node
processing of PSID can be enabled by configuration like CLI , NETCONF
YANG or ot her ways.

S01. if SRH G flag processing is enabl ed:

S02. if intermedi ate node SRv6 PSID processing is disabled:

S03. if SRH Gflag is set and the node is the egress node: ;;refl
S03. SRv6 PSI D processing psref2

S04 el se:

S05. if SRH Gflag is set:

S06. SRv6 PSI D processing

Ref 1 : When SRv6 conpression [ RFC9800] is not supported, SRH. SL==0

i ndicates the node is the egress node, which is the | ast segnent
endpoi nt node. When SRv6 conpression is supported, an inplenentation
identifies a node as the egress node by checking whether the SIDis
the last SIDin the last CSID container in the SRH as per [RFC9800].
Thi s docunent does not define the details of pseudo code of the

i mpl ement at i on.

Ref 2: The SRv6 PSI D processing is associated with the specific
application, such as SRv6 PSID based Perfornance neasurenent, so this
is out of the scope of this docunent.

VWhen the SRH G flag is set, it indicates that a PSID is encoded in
the SRH and needs to be processed when processing the packet. In the
cases that the intermedi ate processing of PSID is disabled, a node
will process the PSID only when it is the | ast segnent endpoi nt node.
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In this case, when the nodes are an internediate node, it ignores the
processing of PSID. Wen the intermedi ate processing is enabled, all
the segnment endpoi nt nodes along the path are able to process the
PSIDif a PSIDis encoded in the SRH There m ght be sone use cases
that netadata of the packets need to be collected and processed on
the intermedi ate nodes, especially for the stateful use cases. The
details of these use cases are out of the scope of this docunment, and
m ght be described in other documents in the future.

5. SRv6 PSID All ocation

A Path Segrment is a segnment on the egress node, and its identifier
can be allocated through several ways, such as CLI configuration on
the egress node, or allocated fromthe central controller by using
BGP [I-D.ietf-idr-sr-policy-path-segnent], PCEP
[1-D.ietf-pce-sr-path-segnent] or other ways. The nmechani sns of

all ocating and distributing a PSID are out of scope of this docunent.

Wen a PSID is allocated on the egress, it MJST be distributed to the
i ngress node of the path that identified by the PSID. 1In this case,
only the egress will process the PSID, and other nodes specified by
SIDs in the segnent |ist do not know how to process the PSID.

Dependi ng on the use case, a PSID nay be distributed to the SRv6
nodes along the SRv6 path. |In this case, the SRv6 nodes that |earned
the PSID may process the PSID depending on the use case. This is out
of the scope of this docunent, and may be studied in the future if
needed.

6. Processing of SRv6 PSID
When the SRv6 PSID is used, the followi ng rules also apply:

* The SRv6 PSI D MUST appear only once in a segnment list, and it MJST
appear as the last entry. Placing an SRv6 PSID at any ot her
location in the SIDIist will result in unpredictable forwarding
behavior. Only the one that appears as the last entry in the SID
list will be processed.

* The ingress needs to set the Gflag when an SRv6 PSID is inserted
in the SID List. Nodes that support SRv6 PSID processing wll
i nspect the last entry to process SRv6 PSID when the Gflag is
set. Wen the Gflag is unset, the nodes will not inspect the
| ast entry.
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* \When an SRv6 PSID is inserted and the Last Entry is greater than
0, the SL MUST be initiated to be less than the value of Last
Entry, and MJST NOT point to SRv6 PSID. For instance, when the
Last entry is 4, the SID List[4] is the SRv6 PSID, so the SL MJST
be set to 3 or other nunbers | ess than Last entry.

* When an SRv6 PSID is inserted and the PSIDis the only segnent in
the SRH(in the case that only one NEXT-C-SID contai ner [ RFC9800]
is used in the IPv6 DA), then the SL and Last entry are set to O.

* The SRv6 PSI D MUST NOT be copied to the | Pv6 destination address.

*  Penultimate Segment Popping (PSP, as defined in [ RFC8986]) MJST be
di sabled for the penultimte Segnent in the SRH In other words,
a SIDwith PSP flavor MJUST NOT be used in the penultimte segnent
in the SRH to avoid renoving the SRH before reaching the egress
node.

7. | ANA Consi derati ons

This |1-D requests the IANA to allocate, within the "SRv6 Endpoi nt
Behavi ors" sub-registry belonging to the top-level "Segnent-routing
with I Pv6 data plane (SRv6) Paraneters" registry, the follow ng

al | ocati ons:

Val ue Descri ption Ref erence

0x0064 End. PSI D [This. D
Thi s docunent al so requests IANA to allocate bit position TBAL within
the "Segnent Routing Header Flags" registry defined in [ RFC8402].
Val ue Descri ption Ref erence
TBAL  Gflag to indicate using PSID  [This.1D
8. Security Considerations

Thi s docunent does not introduce additional security requirenments and
mechani sns ot her than the ones described in [ RFC3402].

Simlar to SR-MPLS PSI D [ RFC9545], the data pl ane processing of a

PSID is a local inplenentation of an SRv6 segnent endpoi nt node,
which follows the same |ogic of an existing SRv6 data pl ane.
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In this docurment, only the egress node and the ingress node of the
associated path will learn the information of a PSID. The

i ntermedi ate nodes of this path will not learn it. However, in sone
cases, the whole Segnment list with PSID may be used in a sub-set of a
| onger path. In this case, the whole segnent |ist nay be shared to
the ingress node of the |longer path. Sinilar to other SIDs defined
in [ RFC8402], the PSID nust be distributed in a trusted domai n under
the considerations defined in Section 8.2 of [RFC8402].

A PSIDis used within an SRv6 trusted domai n [ RFC8402] and mnust not
| eak outside the dommin; therefore, no new security threats are
i ntroduced conpared to current SRv6.

As per [RFC8402], SR domain boundary routers MJST filter any external
traffic destined to an SID associated with a segnent within the
trusted domain; this applies to a PSID as well. Qher security

consi derations of SRv6 described in Section 8.2 of [RFC8402] apply to
this docunment. The distribution of a PSID from an egress node to an
ingress node is performed within an SR-trusted domain, and it is out
of the scope of this docunent. The details of the nechani sm and

rel ated security considerations will be described in other documents.
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