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1. Introduction

[ RFC9815] extends BGP for Link-State (LS) distribution and the
Shortest Path First (SPF) al gorithm based cal cul ation. BGP-LS-SPF
| everages t he nmechani sms of both BGP protocol [RFC4271] and BGP-LS
protocol extensions [ RFC9552], with the extensions to BGP-LS
attribute and new NLRI selection rules.

Segment Routing over 1Pv6 (SRv6) allows for a flexible definition of
end-to-end paths within various topol ogi es by encodi ng paths as
sequences of topological or functional sub-paths called "segnments".
SRv6 provides a mechanismthat allows a flowto be restricted to a
speci fic topol ogi cal path, while maintaining per-flow state only at
the ingress node(s) to the SRv6 domain.

In network scenarios such as Data Center networks, WAN networks or

ot her networks where BGP-LS-SPF can be used as the underlay routing
protocol, it may be useful to enabl e SRv6 based source routing
mechani smfor traffic engineering and optinization. This docunent
proposes to introduce the BGP Link-State (BGP-LS) extensions for SRv6
to the BGP-LS-SPF SAFI, and di scusses which SRv6 extensions can be
applied to BGP-LS- SPF SAFI .

1.1. Requirenents Language

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

2. SRv6 Node Attribute TLVs

Based on [ RFC9514], the following SRv6 Node Attributes TLV SHOULD be
supported i n BGP-LS- SPF.

f ool oo s s
| Type | Description | Reference |
B el el ety
| 1138 | SRv6 Capabilities TLV | RFC 9514 |
+------ R T i i I I ] +
| 266 | Node MSD TLV | RFC 8814 |
+------ I T R R I +
| 1035 | SR Al gorithm TLV | RFC 9085 |
+------ B i e F--- - - - +

Table 1: Node Attribute TLVs for SRv6
wi th BGP-LS- SPF
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These SRv6 Node Attributes TLVs are advertised associated with the
BGP- LS- SPF Node NLRI.

2.1. SRv6 Capabilities TLV

The SRv6 Capabilities TLV defined in [RFC9514] is used to announce
the SRv6 capabilities of the node along with the BGP-LS Node NLRI and
i ndi cates the SRv6 support by the node.

For BGP-LS-SPF, it SHOULD support this TLV for a BGP-LS-SPF node to
advertise its support for the SRv6-rel ated capabilities. This is an
optional TLV of BGP-LS-SPF Node NLRI that MUST be advertised by an
SRv6- capabl e node.

This TLV MJST be advertised only once in the attributes of BGP-LS-SPF
Node NLRI. Wien multiple SRv6 Capabilities TLVs are received froma

gi ven node, the receiver MJST use the first occurrence of the TLV in

the attributes of BGP-LS-SPF Node NLRI

If no SRv6 Capabilities TLV is advertised in the BGP-LS- SPF Node
NLRI, then it indicates that the originator of this NLR does not
support SRv6.

The format and flags of SRv6 Capabilities TLV of BGP-LS-SPF is
consistent with that in BGP-LS. The format of BGP-LS- SPF SRv6
Capability TLV is shown as foll ow

0 1 2 3
01234567890123456789012345678901
T T S S e T o S U S SUp S SEp S SR S i

| Type | Lengt h |
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
| Fl ags | Reserved |

i S S T i S S e I A AT S A S S S S

Figure 1: SRv6 Capability TLV format

wher e:
Type: 1038
Length: 4

Fl ags: 2-octet field. the followi ng flags are defined:
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+opRr

234567829 12345
T S S i i S S o

+— + 00
+— + P

+
g Reserved |
B S S e s o i

wher e:

Oflag: If set, the node supports use of the Obit in the SRH as
defined in [ RFC9259].

O her flags are not defined and are reserved for future use. They
MUST be set to O on transnission and MJUST be ignored on receipt.

Reserved: 2-octet field that MJST be set to O when originated and
i gnored on receipt.

2.2. SRv6 Node MsD Types

The Node MSD TLV defined in [RFC8814] is used to advertise the limts
and the Segnent Routing Header (SRH) operations supported by the
SRv6- capabl e node in BGP-LS

For BGP-LS-SPF, different SRv6-capabl e node nay have different linits
related to SRH processing, therefore, BGP-LS-SPF SHOULD support this
TLV for nodes to advertise the linmts and operations.

The SRv6 Node MSD TLV is an optional TLV of BGP-LS-SPF Node Attribute
that MAY be advertised by an SRv6-capabl e node.

This TLV MJUST be advertised only once in the attributes of BGP-LS-SPF
Node NLRI. When multiple SRv6 Node MSD TLVs are received froma

gi ven node, the receiver MJST use the first occurrence of the TLV in
the attributes of BGP-LS-SPF Node NLRI

The MSD types for SRv6 that are defined in Section 4 of [RFC9352] for
IS-1S are al so used by BGP-LS-SPF. These MSD types are allocated in
the "I G° MSD Types" registry maintained by | ANA and are shared by IS
I'S, OSPF, and BGP-LS-SPF. They are described in the subsections

bel ow.

The format of this TLV is the sane as that in BGP-LS
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0 1 2 3

01234567890123456789012345678901
T S T I Al ol ST SN S S S S S S S S S i S SIS SN S O Y
| Type | Length |
T T i S T A S
| MBD- Type | MSD Val ue | MSD Type... | MSD-Value... |
T T T S S T S S it i S S

Figure 2: SRv6 Node MSD TLV for mat
wher e:
Type: 266.

Length: variable, represents the total length of the value field in
octets.

Val ue: consists of one or nore pairs of a 1l-octet MSD Type and
1-octet MSD Value. The detail description of MSD Type and MSD- Val ue
is in Section 3 of [RFC8814].

Node MSD is the small est MSD supported by the node on the set of
interfaces configured for use by the advertising BGP-LS- SPF instance.
MSD val ues may be | earned via a hardware APl or may be provi si oned.

If there are nultiple MSD Types that have the same code point in a
Node MsD TLV, then the Node MSD TLV MUST be ignored by the receiver.

2.2.1. Maxi mum Segnents Left MSD Type
The Maxi mum Segnments Left MSD Type signal s the maxi num val ue of the
Segnments Left field in the SRH of a received packet before applying
the Endpoi nt behavi or associated with a SID.
If no value is advertised, the supported value is assuned to be O.
2.2.2. Maxi mum End Pop MSD Type
The Maxi mum End Pop MSD Type signals the maxi mum nunber of SIDs in
the SRH to which the node can apply "Penulti mate Segnent Pop (PSP) of
the SRH' or "U timte Segnent Pop (USP) of the SRH' behaviors, which
defined in Section 4.16 of [ RFC8986].

If the advertised value is zero or no value is advertised, then the
node cannot apply the PSP or USP fl avors.
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2.2.3. Maxi mum H. Encaps MsD Type

The Maxi mum H. Encaps MSD Type signal s the maxi mum nunber of SIDs that
can be added as part of the H Encaps behavior as defined in
[ RFCB8986] .

If the advertised value is zero or no value is advertised, then the
headend can apply an SR Policy that only contains one segnent without
inserting any SRH.

A non-zero SRH Max H. Encaps MsD i ndi cates that the headend can insert
an SRHwith SIDs up to the advertised val ue.

2.2.4. Maxi mum End D MSD Type

The Maxi mum End D MSD Type specifies the maxi mum nunber of Sl Ds
present in an SRH when perform ng decapsul ati on. These include, but
are not linmted to, End.DX6, End.DT4, End.DT46, End with USD, and
End. X with USD as defined in [ RFC8986].

If the advertised value is zero or no value is advertised, then the
node cannot apply any behavior that results in decapsul ation and
forwardi ng of the inner packet when the outer |Pv6 header contains an
SRH.

2.3. SR-AlgorithmTLV

[ RFC9514] specifies that the algorithm support for SRv6 is advertised
via the SR-Algorithm TLV specified in [RFCO085]. The SR-Algorithmis
used to advertise the SR algorithns supported by the node.

This TLV is a basic TLV of SR and SHOULD be supported in BGP-LS- SPF.
The SR-Algorithm TLV is an optional TLV of BGP-LS-SPF Node Attribute
that MAY be advertised by an SRv6-capabl e node.

This TLV MJUST be advertised only once in the attributes of BGP-LS-SPF
Node NLRI. If a node receiving nultiple SR-Algorithm TLVs in the
BGP- LS- SPF Node Attribute, the receiver MJST use the first occurrence
of the TLV in the attributes of BGP-LS-SPF Node NLRI.

If a SRv6-capabl e node does not advertise the SR-AlgorithmTLV, it
inplies that algorithmO is the only algorithm supported by the node.

If the originating node does advertise the SR-Al gorithm sub-TLV, then
al gorithm O MUST be present while non-zero al gorithns MAY be present.

The format of Algorithmfields in this TLV is consistent with that in
BGP-LS, as defined in Section 2.1.3 of [ RFC9085].
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0 1 2 3
01234567890123456789012345678901

B il s S S S S I S i
| Type | Lengt h |
e L o i e il i S S N S
| Algorithm1 | Algorithm2 | Algorithm... | Agorithmn
i e e e e i o i i R T o o o S
Figure 3: SRv6 Al gorithm TLV format
wher e:
Type: 1035

Length: Vari abl e
Algorithm 1 octet of algorithm

The al gorithm values are allocated in the "I GP Al gorithm Type"
registry defined in [ RFC8665], these values are shared by |IS-1S,
OSPF, and BGP- LS- SPF.

3. SRv6 SIDs and Reachability

An SRv6 SID is 128 bits and consists of locator, function, and
argunent parts as described in [ RFC3986].

An BGP-LS-SPF router is provisioned with algorithmspecific |ocators
for each algorithm supported by that router. Each |locator is a
covering prefix for all SIDs provisioned on that router that have the
mat chi ng al gorithm

Locators MJST be advertised as BGP-LS-SPF Prefix NLRI objects al ong
with the SRv6 Locator TLVs (see Section 5.1) in its BGP-LS-SPF
Attribute. Forwarding entries for the locators advertised in the
BGP-LS- SPF Prefix NLRI MUST be installed in the forwarding pl ane of
recei ving SRv6-capabl e routers when the associated algorithmis
supported by the receiving BGP-LS-SPF router. The processing of the
prefix of the Locator, the calculation of its reachability, and the
installation in the forwardi ng plane follows the process of BGP-LS-
SPF [ RFC9815] .

SRv6 SIDs are advertised as SRv6 SID Information TLVS (see

Section 6.1) in the SRv6 SID NLRI, except for SRv6 SIDs that are
associated with a specific neighbor/link and are therefore advertised
as SRv6 End. X SID TLV (see Section 4.1).
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SRv6 Sl Ds received fromother nodes are not directly routable and
MUST NOT be installed in the forwarding plane. Reachability to SRv6
SI Ds depends upon the existence of a covering |ocator.

Adherence to the rules defined in this section will ensure that SRv6
SI Ds associated with a supported algorithmw |l be forwarded
correctly, while SRv6 SIDs associated with an unsupported al gorithm
wi Il be dropped. NOTE: The drop behavi or depends on the absence of a
defaul t/summary route covering a given |ocator.

4. SRv6 Link Attribute TLVs

Based on [ RFC9514] and [ RFC9085], the following Link Attributes
SHOULD be supported in BGP-LS- SPF.

sl sty sty
| Type | Description | Reference |
F ool oo s oo el e e =}
| 1106 | SRv6 End. X SID TLV | RFC 9514 |
+------ B TR e R +
| 1106 | L2 Bundl e Member Attributes TLV | RFC 9085 |
+------ T F-- - - - +
| 267 | SRv6 Link MBD TLV | RFC 8814 |
+------ B T I I +

Table 2: Link Attribute TLVs for SRv6 with BGP-LS- SPF

These SRv6 Link Attribute TLVs are adverti sed associated with the
BGP- LS- SPF Li nk NLRI .

4.1. SRv6 End. X SID TLV

The SRv6 End. X SID TLV defined in [RFC9514] is used to advertise the
SRv6 SI Ds associated with an | GP Adj acency SID behavi or that
correspond to a point-to-point or point-to-nultipoint |ink or

adj acency of the node running the IS-1S or OSPFv3 protocols. It is
al so used by BGP-LS to advertise the BGP EPE Peer Adjacency SID for
SRv6 on the same lines as specified for SR-MPLS in [ RFC9086] .

BGP- LS- SPF SHOULD support this TLV to advertise the SRv6 Sl Ds
correspond to a point-to-point or adjacency of the node running the
BGP- LS- SPF.

The SRv6 End. X SID TLV is an optional TLV of BGP-LS-SPF Link
Attribute that MAY be advertised by an SRv6-capabl e node.
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More than one instance of this TLV (one for each SRv6 End. X SID) can
be included in the BGP-LS-SPF Attribute. Miltiple SRv6 End. X SID
TLVs MAY be associated with the same adj acency.

Every SRv6-enabl ed node SHOULD instantiate at | east one uni que SRv6
End. X SID corresponding to each of its neighbors, although it MAY
omit doing so if features like TE or TI-LFA that require End. X SID
are not in use.

Al End. X SIDs MJUST be a subnet of a locator with nmatching al gorithm
that is advertised by the same BGP-LS- SPF node in an SRv6 Locat or
TLV. End. X SIDs that do not neet this requirement MJST be ignored.
This ensures that the BGP-LS- SPF node advertising the End. X is al so
advertising its corresponding locator with the algorithmthat will be
used for conputing paths destined to the SID.

The format of this TLV is the sane as in BGP-LS:

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Lengt h |
e L i i T e S ik ok i R S S
| Endpoi nt Behavi or | FI ags | Al gorithm |
i e e R e o o i e e b ol o T S N St
| Wi ght | Reserved | SID (16 octets) ... |
B i s T T i i o S o T Ji I
| SID (cont ...) |
e L i e T S e e ok ok e
| SID (cont ...) |
i e R e s o e e T b i ol i N S T
| SID (cont ...) |
B i s T T i i o S o T Ji I
| SID (cont ...) | Sub-TLVs (vari able)
e s i e T S e S  Ek ok o e

Figure 4: SRv6 End. X SID TLV for mat
wher e:
Type: 1106
Length: variable

Endpoi nt Behavior: 2-octet field. The Endpoint behavi or code point
for this SRv6 SID as defined in Section 10.2 of [RFC8986].
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Flags: 1 octet. The definition of flags are sane as that in IS 1S
SRv6 End. X SID sub-TLV (Section 8.1 of [RFC9352]) and the OSPFv3 SRv6
End. X SID sub-TLV (Section 9.1 of [RFC9513]).

Algorithm 1-octet field. Algorithmassociated with the SID. The
al gorithm associated with the SRv6 Locator fromwhich the SIDis
al | ocat ed.

Weight: 1-octet field. The value represents the weight of the SID
for the purpose of |oad balancing. The use of the weight is defined
in [ RFC8402] .

Reserved: 1l-octet field that MJST be set to O when originated and
i gnored on receipt.

SID: 16-octet field. This field encodes the advertised SRv6 SID as a
128-bit val ue.

Sub- TLVs: Used to advertise sub-TLVs that provide additiona
attributes for the specific SRv6 Sl D

4.2. L2 Bundle Menber Attributes TLV

The L2 Bundl e Menber Attributes TLV is defined in [ RFC9085], it
identifies an L2 Bundl e Menber link, which in turn is associated with
a parent L3 link. This TLV is useful when entities external to BGP-
LS-SPF wish to control traffic flows on the individual physical |inks
that conprise the Layer 2 interface bundl e.

The network depl oyed BGP-LS-SPF may include trunk links. Therefore,
BGP- LS- SPF MAY support this TLV to advertise L2 bundl e nenber |ink
attributes.

The L2 Bundl e Menber Attributes TLV is an optional TLV of BGP-LS- SPF
Link Attribute with BGP-LS-SPF Link NLRI that MAY be advertised by an
SRv6- capabl e node.

This TLV MAY include sub-TLVs that describe attributes associated
with the bundl e nenber. The identified bundl e nmenber represents a
unidirectional path fromthe originating node to the nei ghbor
specified in the parent L3 |ink

Mul tiple L2 Bundle Member Attributes TLVsS MAY be associated with a
BGP- LS- SPF Link NLRI.
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Advertisenent of this TLV inplies that the identified link is a
menber of the L2 Bundle associated with the Parent L3 Link, and the
menber link is operationally up. Therefore, advertisenents MJST be
withdrawn if the |ink becones operationally down or it is no |onger a
menber of the identified L2 Bundl e.

The format of this TLV is the sane as that in BGP-LS:

0 1 2 3

01234567890123456789012345678901
i I S T S S i I S A SHE N SR
| Type | Length |
I i I T R T S i i S N SR
| L2 Bundl e Menmber Descri ptor |
B i s T T i i o S o T Ji I
| Link Attribute Sub-TLVs(vari able) /1
i I i S s S e M DR U

Figure 5: L2 Bundle Menber Attributes TLV format
Wher e:
Type: 1172
Lengt h: Vari abl e.

L2 Bundl e Menber Descriptor: 4-octet field that carries a |Iink-Iocal
identifier as defined in [ RFC4202].

Link attribute Sub-TLVs: variable, the detail description of these
Sub-TLVs is specified in Section 2.2.3 of [RFC9085].

4.3. SRv6 Link MSD Types

The Link MSD TLV defined in [RFC8814] is used to advertise the linits
and the SRH operations supported on the specific link by the

SRv6- capabl e node. BGP-LS-SPF SHOULD support this TLV to advertise
the limts and operations supported on the specific link to enable
segnment routing. The SRv6 MSD types specified in Section 4 of

[ RFC9352] are also used with the BGP-LS-SPF Link MSD TLV, as these
code points are shared between the IS 1S, OSPF, and BGP-LS- SPF.

The SRv6 Node MSD TLV is an optional TLV of BGP-LS-SPF Link
Attributes that MAY be adverti sed by an SRv6-capabl e node.
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This TLV MJUST be advertised only once in the attributes of BGP-LS-SPF
Link NLRI. When multiple SRv6 Link MSD TLVs are received froma

gi ven node, the receiver MJST use the first occurrence of the TLV in
the attributes of BGP-LS-SPF Link NLRI.

The format and different MSD Types of SRv6 Link MSD TLV is the sane
as Section 2.2, the Type of Link MSD TLV is 267[ RFC8814].

5. SRv6 Prefix Attribute TLVs

Based on [ RFC9514], the BGP-LS SRv6 Prefix Attributes only includes
the SRv6 Locator TLV. This TLV SHOULD be supported by BGP-LS- SPF.

[ el ool oo °}
| Type | Description | Reference |
+oooooo4 o4 oD ————=—=+4
| 1162 | SRv6 Locator TLV | RFC 9514 |
+------ R I I I I +

Table 3: Prefix Attribute TLVs for
SRv6 with BGP-LS- SPF

These SRv6 Prefix Attribute TLVs are advertised associated with the
BGP- LS- SPF Prefix NLRI.

5. 1. SRv6 Locator TLV

The SRv6 Locator TLV defined in [RFC9514] is used to advertise the
| ocators supported by each node. Locator is the key conponent of
SRv6 SI D, BGP-LS-SPF SHOULD support this TLV to enabl e segnent
routing.

A node is provisioned with one or nore | ocators supported by that
node. Locators are covering prefixes for the set of SIDs provisioned
on that node. Each locator is advertised as a BGP-LS-SPF Prefix NLRI
object along with the SRv6 Locator TLV in its BGP-LS-SPF Attribute.

Only one SRv6 Locator TLVs SHOULD be advertised in the BGP-LS- SPF
Attribute, associating with the BGP-LS-SPF prefix NLRI.

This TLV MJUST be advertised only once in the BGP-LS-SPF Attribute
associated with the the BGP-LS-SPF Prefix NLRI.

VWhen multiple SRv6 Locator TLVs are received froma given node in the

BGP-LS-SPF Attribute, the receiver MJST use the first occurrence of
the TLV.
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The format of the SRv6 Locator TLV is the same as B@EP-LSSection 5.1
of [ RFC9514].

0 1 2 3
01234567890123456789012345678901
I S i o T s S S S e s s T
| Type | Length |
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
| Fl ags | Algorithm | Reserved |
el i I e i it T e e e e i i T o S e e S e T R R
| Metric |
I S i o T s S S S e s s T

| Sub- TLVs (vari abl e)
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

Figure 6: SRv6 Locator TLV fornmat
wher e:
Type: 1162
Length: variable

Flags: 1 octet of flags. Currently, the flags field is not used and
MUST be set to zero on transm ssion and MJST be ignored on receipt.

Algorithm 1-octet field. Al gorithmassociated with the SID, as
defined in the "I GP Al gorithm Types" registry [ RFC8665].

Reserved: 2-octet field. The value MJST be set to 0O when originated
and ignored on receipt.

Metric: 4-octet field. The value of the netric for the | ocator

Sub- TLVs: Used to advertise sub-TLVs that provide additiona
attributes for the given SRv6 Locator. Currently, none are defined.

Si nce BGP-LS-SPF defines the Prefix Metric TLV is mandatory for
Prefix NLRI, so the Metric field in this TLV is no |onger usable. It
SHOULD be set to 0 and MJST be ignored on receipt.

6. SRv6 SID NLR
The SRv6 SID NLRI defined in [RFC9514] is used to carry the SRv6 SID
information. Wen SRv6 SIDs need to be advertised in BGP-SPF, the

following NLRI type and attributes TLV for SRv6 SI D SHOULD be
supported i n BGP-LS- SPF SAFI
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[ bbbl oo e e e gl
| Type | NLRI Type | Reference

B S sl st ey ey
| 6 | SRv6 SID NLRI | RFC 9514 |
+------ I T I +
| 518 | SRv6 SID Information TLV | RFC 9514 |
+------ I I I I +

Table 4: SRv6 SID NLRI with BGP-LS- SPF

The format of SRv6 SID NLRI is the sanme as that in BGP-LSSection 6 of
[ RFC9514] .

An SRv6- enabl ed node SHOULD advertise at |east one SRv6 SID
associated with an End behavi or encapsulated in the SRv6 NLRI for
itself as specified in [ RFC8986].

An SRv6- enabl ed node MAY advertise multiple instances of the SRv6 SID
NLRI -- one for each of the SRv6 SIDs to be adverti sed.

6.1. SRv6 SID Information TLV

The SRv6 SID Information TLV is used to carry the SRv6 SID that do
not require a particular neighbor in a SRv6 SID NLRI. This TLV
SHOULD be supported in BGP-LS-SPF to advertise SRv6 Sl Ds of each
node.

SRv6 SID Information TLV is a mandatory TLV in SRv6 NLRI. For each
SRv6 SID NLRI, it MJST contain a single SRv6 SID Information TLV.

When nultiple SRv6 SID Information TLVS are received froma given
node in an BGP-LS-SPF SRv6 SID NLRI for the sanme SID, the receiver
MUST use the first occurrence of the TLV in the NLRI.

The format of SRv6 SID Information TLV is the sanme as Section 6.1 of
[ RFC9514] .
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length |
i I i S e S S i SHE N DR S
| SID (16 octets) ... |
I i S i i S ik i S N SRR S
| SID (cont ...) |
B i s T T i i o S o T Ji I
| SID (cont ...) |
I I s S s S S it M DR SRS
| SID (cont ...) |
I i I i i S I ik i SR N SRR S

Figure 7: SRv6 SID Information TLV format

wher e:
Type: 518
Length: 16

SID: 16-octet field. This field encodes the advertised SRv6 SID as a
128-bit val ue.

The SRv6 SID MJUST be allocated fromits associated |ocator. SRv6
SIDs that are NOT allocated fromthe associ ated | ocator MJUST be
i gnor ed.

7. SRv6 SID Attribute TLVs

7.1. SRv6 Endpoi nt Behavior TLV
The Endpoi nt Behavior TLV defined in [RFC9514] is used to advertise
the behaviors associated with a SID. The BGP-LS- SPF SHOULD support
this TLV to enabl e the advertisenent of behaviors associated with a
SRv6 SI D.
The SRv6 Endpoi nt Behavior TLV is a mandatory TLV that MJST be
i ncluded once in the BGP-LS Attribute associated with the BGP-LS- SPF
SRv6 SID NLRI.
When multiple SRv6 Endpoint Behavior TLVs are received froma given
node in the BGP-LS Attribute, the receiver MIST use the first
occurrence of the TLW.

The format of SRv6 Endpoint is the same as that in BGP-LS.
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0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Type | Lengt h |
e L i i e e S ik it I N SR S
| Endpoi nt Behavi or | FI ags | Al gorithm |

T T S S T SR S S S

Figure 8: SRv6 Endpoi nt Behavi or TLV format

Wher e:
Type: 1250
Length: 4

Endpoi nt Behavior: 2-octet field. The Endpoint behavi or code point
for this SRv6 SID.

Flags: 1 octet of flags. No flags are currently defined, and this
field MIUST be set to O on transm ssion and MJST be ignored on
receipt.

Algorithm 1-octet field. Algorithmassociated with the SID.

Supported behavior values for this TLV are defined in Section 8 of
this document. Unsupported or unrecogni zed behavi or val ues are
i gnored by the receiver.

7. 2. SRv6 SID Structure TLV

The SRv6 SID Structure TLV defined in [RFC9514] is used to advertise
the Il ength of each individual part of the SRv6 SID as defined in

[ RFC8986]. BGP-LS-SPF MAY support this TLV to indicate the | ength of
each individual part of the SRv6 SID of BGP-LS-SPF, which is useful
in some scenarios using conpressed SID.

It is an optional TLV that MAY be used in the BGP-LS-SPF Attribute
for SRv6 SID NLRI and as a sub-TLV of the SRv6 End. X SID TLV.

The SRv6 SID Structure TLV MJUST NOT appear nore than once in its
parent TLV. If it appears nore than once in its parent TLV, the
parent TLV MJST be ignored by the receiver.

The format of SRv6 Structure TLV is the sane as that in BGP-LS.
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0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Type | Lengt h |
e L i i e e S ik it I N SR S
| LB Length | LN Length | Fun. Length | Arg. Length

I L Sup e S S U S SE S S

Figure 9: SRv6 SID Structure TLV format

wher e:
Type: 1252
Length: 4

LB Length: 1-octet field. SRv6 SID Locator Block Iength in bits.
LN Length: 1-octet field. SRv6 SID Locator Node length in bits.
Fun. Length: 1l-octet field. SRv6 SID Function length in bits.
Arg. Length: 1-octet field. SRv6 SID Argunent |length in bits.

The sum of all four sizes advertised in SRv6 SID Structure TLV MJST
be less than or equal to 128 bits. If the sumof all four sizes
advertised in the SRv6 SID Structure sub-TLV is larger than 128 bits,
the parent TLV or NLRI MJST be ignored by the receiver

The SRv6 SID Structure sub-TLV is intended for informational use by
the control and nanagement planes. [t MJST NOT be used at a transit
node (as defined in [ RFC8754]) for forwardi ng packets. The typica
use cases for this information are described in the Section 10 of

[ RFC9513] and Section 9 of [RFC9352].

8. Advertsing Endpoi nt Behaviors

Endpoi nt behaviors are defined in [ RFC8986]. The code points for the
Endpoi nt behaviors are defined in the "SRv6 Endpoi nt Behavi ors”
registry of [RFC8986]. This section lists the Endpoint behaviors and
their code points, which MAY be advertised by BGP-LS- SPF and the TLVs
in which each type MAY appear
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10.

11.

12.

12.

F oo e s e e ey s pe e e o}
| Endpoi nt Behavi or | Endpoi nt Behavi or Code Point | End | End. X

| | | SID| SID |
B S ety s e el el ety o
| End(PSP, USP, | 1-4, 28-31 | Y | N |
| USD) I I I I
I I I R R T I I A N +----- +----- - +
| End.X(PSP, USP, | 5-8, 32-35 | N | Y |
| USD) I I I I
i I I S I T i +----- +------- +

Tabl e 5: SRv6 Endpoint Behavi ors in BGP-LS- SPF
Security Considerations

Thi s docunent introduces no additional security vulnerabilities in
addition to the ones as described in [ RFC9552].

| ANA Consi der ati ons
Thi s docunent has no | ANA acti ons.
Acknowl edgenent s

Thi s docunment refers extensively to the content of [RFC9514],

[ RFC9513], [RFC9352], and [ RFC9085]. The authors would like to thank
the authors of these RFCs, they are Janmes Uttaro, Hani El mal ky, Arjun
Sreekanti ah, Les G nsberg, Shunwan Zhuang, Zhenbin Li, Zhibo Hu,
Ketan Tal aul i kar, Peter Psenak, C arence Filsfils, Ahnmed Bashandy,
Bruno Decraene, Stefano Previdi, Hannes G edler, and Mach(Guoyi)
Chen.

The authors also would |like to thank Acee Lindem for his val uabl e
comment s and suggesti ons.

Ref er ences
1. Nor mat i ve Ref erences

[ RFC9815] Patel, K., Lindem A., Zandi, S., and W Henderickx, "BGP
Link State (BGP-LS) Shortest Path First (SPF) Routing",
RFC 9815, DA 10. 17487/ RFC9815, July 2025,
<https://www. rfc-editor.org/info/rfc9815>.

[ RFC4271] Rekhter, Y., Ed., Li, T., Ed., and S. Hares, Ed., "A
Border Gateway Protocol 4 (BGP-4)", RFC 4271,
DA 10. 17487/ RFC4271, January 2006,
<https://ww. rfc-editor.org/info/rfc4271>.

Zhang, et al. Expires 19 April 2026 [ Page 19]



Internet-Draft BGP- SPF SRv6 Cct ober 2025

[ RFC9552] Tal aulikar, K, Ed., "Distribution of Link-State and
Traffic Engineering Information Using BGP', RFC 9552,
DO 10.17487/ RFC9552, Decenber 2023,
<https://ww.rfc-editor.org/info/rfc9552>.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://www. rfc-editor.org/info/rfc2119>.

[ RFC8174] Leiba, B., "Anbiguity of Uppercase vs Lowercase in RFC
2119 Key Wirds", BCP 14, RFC 8174, DA 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>.

[ RFC9514] Dawra, G, Filsfils, C., Talaulikar, K, Ed., Chen, M,
Bernier, D., and B. Decraene, "Border Gateway Protocol -
Link State (BGP-LS) Extensions for Segment Routing over
IPv6 (SRv6)", RFC 9514, DO 10.17487/ RFC9514, Decenber
2023, <https://www. rfc-editor.org/info/rfc9514>.

[ RFC8814] Tantsura, J., Chunduri, U., Talaulikar, K, Mrsky, G,
and N. Triantafillis, "Signaling Maxi mum SI D Depth (MSD)
Using the Border Gateway Protocol - Link State", RFC 8814,
DA 10. 17487/ RFC8814, August 2020,
<https://ww. rfc-editor.org/info/rfc8814>.

[ RFC9352] Psenak, P., Ed., Filsfils, C., Bashandy, A., Decraene, B.,
and Z. Hu, "IS-1S Extensions to Support Segnent Routing
over the IPv6 Data Pl ane", RFC 9352, DO 10.17487/ RFC9352,
February 2023, <https://ww.rfc-editor.org/info/rfc9352>.

[ RFC9085] Previdi, S., Talaulikar, K, Ed., Filsfils, C, Gedler,
H, and M Chen, "Border Gateway Protocol - Link State
(BGP-LS) Extensions for Segment Routing", RFC 9085,
DA 10. 17487/ RFC9085, August 2021,
<https://ww. rfc-editor.org/info/rfc9085>.

[ RFC9513] Li, Z., Hu, Z., Talaulikar, K, Ed., and P. Psenak,
"OSPFv3 Ext ensions for Segnment Routing over |Pv6 (SRv6)",
RFC 9513, DA 10. 17487/ RFC9513, Decenber 2023,
<https://www. rfc-editor.org/info/rfc9513>.

12.2. Infornmtive References

Zhang, et al. Expires 19 April 2026 [ Page 20]



Internet-Draft BGP- SPF SRv6 Cct ober 2025

[ RFC9259] Ali, Z, Filsfils, C, Matsushima, S., Voyer, D., and M
Chen, "QOperations, Adm nistration, and Miintenance (OAM
in Segrment Routing over IPv6 (SRv6)", RFC 9259,
DO 10.17487/ RFC9259, June 2022,
<https://www. rfc-editor.org/info/rfc9259>.

[ RFC8986] Filsfils, C, Ed., Camarillo, P., Ed., Leddy, J., Voyer,
D., Matsushima, S., and Z. Li, "Segment Routing over |Pv6
(SRv6) Network Programm ng", RFC 8986,
DO 10.17487/ RFC8986, February 2021,
<https://www. rfc-editor.org/info/rfc8986>.

[ RFC8665] Psenak, P., Ed., Previdi, S., Ed., Filsfils, C, Gedler,
H., Shakir, R, Henderickx, W, and J. Tantsura, "OSPF
Ext ensi ons for Segnent Routing"”, RFC 8665,
DO 10.17487/ RFC8665, Decenber 2019,
<https://www. rfc-editor.org/info/rfc8665>.

[ RFC9086] Previdi, S., Talaulikar, K, Ed., Filsfils, C, Patel, K,
Ray, S., and J. Dong, "Border Gateway Protocol - Link
State (BGP-LS) Extensions for Segnent Routing BGP Egress
Peer Engi neering", RFC 9086, DO 10.17487/ RFC9086, August
2021, <https://ww.rfc-editor.org/info/rfc9086>.

[ RFC8402] Filsfils, C, Ed., Previdi, S., Ed., Gnsberg, L.,
Decraene, B., Litkowski, S., and R Shakir, "Segment
Routing Architecture", RFC 8402, DO 10.17487/ RFC8402,
July 2018, <https://wwww. rfc-editor.org/info/rfc8402>.

[ RFC4202] Kompella, K, Ed. and Y. Rekhter, Ed., "Routing Extensions
in Support of Ceneralized Milti-Protocol Label Switching
(GWLS)", RFC 4202, DA 10.17487/ RFC4202, Cctober 2005,
<https://www. rfc-editor.org/info/rfc4202>.

[ RFC8754] Filsfils, C, Ed., Dukes, D., Ed., Previdi, S., Leddy, J.,
Mat sushima, S., and D. Voyer, "IPv6 Segnent Routing Header
(SRH)", RFC 8754, DO 10.17487/ RFC8754, March 2020,
<https://www.rfc-editor.org/info/rfc8754>.

Aut hors’ Addr esses

Li Zhang

Huawei Technol ogi es

No. 156 Bei gi ng Road

Bei jing

Chi na

Enmai | : zhangl i 344@wuawei . com

Zhang, et al. Expires 19 April 2026 [ Page 21]



Internet-Draft BGP- SPF SRv6 Cct ober 2025

Ji e Dong
Huawei Technol ogi es
No. 156 Bei gi ng Road

Bei jing

Chi na

Email: jie.dong@uawei.com
Keyur Pat el

Arrcus, Inc.

Enmai | : keyur @rrcus. com

Zhang, et al. Expires 19 April 2026 [ Page 22]



