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Abst r act
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[ RFC5440] describes the Path Computation El enent Conputation Protocol
(PCEP) which is used between a Path Conputation Elenent (PCE) and a
Pat h Conmputation Cient (PCC) (or other

Mul ti - protocol
Switched Path (TE LSP).

Label

PCE) to enabl e conputation of
Switching (MPLS) for Traffic Engineering Label
PCEP Extensions for the Stateful

PCE Model

[ RFC8231] describes a set of extensions to PCEP to enable active

contr ol
in [ RFC4655],

of MPLS-TE and Generalized MPLS (GWPLS) tunnel s.
a PCE MUST be able to conmpute the path of a TE LSP by

As depi cted

operating on the TED and consi deri ng bandwi dth and other constraints

applicable to the TE LSP service request.
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A PCE may perform path conputati on based on the network topol ogy

i nformation coll ected through BGP-LS [ RFC9552]. BGP-LS can get
multiple link-state data fromnultiple 1GP instance, or multiple
virtual topologies froma single |G instance. 1In other cases, as
per [I-D.ietf-teas-yang-topology-filter], a path nay be conputed
within a network topology such as a specified topol ogy, a topol ogy
associ ated with a specific | GP domain, a topology learnt froma
specific TE informati on source, a topology defined by the application
of one or nore topology filters, a topology associated with an

Net wor k Resource Partition (NRP) and so on. The PCE MJST take the
topol ogy related constraints into consideration during the path
comput ati on.

As defined in [I-D.ietf-teas-yang-topol ogy-filter], a topology filter
is a data construct that is used to filter network topol ogies. This
docunent proposes a set of extensions for PCEP to support the

topol ogy filter during path conputation

1.1. Termi nol ogy
The term nol ogy is defined as [ RFC5440], [RFC9552] and [ RFC8795].
1.2. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

2. Topology Filter with PCE

As defined in [I-D.ietf-teas-yang-topol ogy-filter], a topology filter
specifies the topol ogy reference or a set of filtering rules. The
topology filters carry a list of topology filters and a topol ogy
filter-set constitutes a list of topology filter references.

The topol ogy reference indicates a predefined TE topology or a
specific I GP domain. A TE topology can be identified froma gl oba
scope such as a provider ID, a client IDor a topology ID. And a
specific | GP domain can be identified by protocol ID, instance ID,
division ID, algo ID and Mr ID. The PCE shoul d consider these
identifiers as topology constraints during path conputation

The filtering rules specify a set of constraints on the topol ogy

i ncludi ng include-any, include-all and exclude. A set of attributes
that can be used as rules to filter the topol ogy such as |ink
affinity, link nane, node prefix, AS nunber and TE infornmation
source. The filtering rules of these attributes can be used to
conpute path at PCE.
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3. PCEP Extensions
3.1. TOPOLOGY-FI LTER Obj ect

Thi s docunent defines a new TOPOLOGY-FI LTER object to carry the
topology filter. The TOPOLOGY-FI LTER object is optional and
specifies the specific topology to be taken into account by the PCE
during path conputation. The TOPOLOGY-FI LTER object can be carried
within a PCReq nessage, or a PCRep nessage in case of unsuccessful
pat h conput ati on.

TOPOLOGY- FI LTER Obj ect-Class is TBDL.
TOPOLOGY- FI LTER Obj ect-Type i s TBD2.
The format of the TOPCOLOGY- FI LTER obj ect body is:

0 1 2 3

01234567890123456789012345678901
B T I e R i i i T S S e e I e ik oI I S S e S S
| Reserved | Fl ags |
el i I e i it T e e e e i i T o S e e S e T R R
I I
11 Optional TLVs 11

B i aT T e e o S o S S S I T et sl o ST S S S S S S
Figure 1. TOPOLOGY-FI LTER Body Ohject Format

Reserved (24 bits): This field MJST be set to zero on transm ssion
and MJST be ignored on receipt.

Flags (8 bits): No flags are currently defined. Unassigned flags
MUST be set to zero on transm ssion and MJST be ignored on receipt.

The format of optional TLVs is defined in [ RFC5440] and nmay be used
to carry topology filter information as defined in section. The
exi sting topology constraints TLVs could al so be reused such as
AlgorithmID TLV and Domain I D TLV.

3.1.1. |1GP Donmin ldentifier

As defined in [RFC9552], the | GP domain has a unique |GP
representation by using the conbination of Area-1D, Router-ID,
Protocol -1 D, Miulti-Topology Identifier (MI-1D), and BGP-LS I nstance-
ID. This docunent defines sonme TLVs for topology filter to identify
a |G domain within a referenced topology. The Protocol ID TLV is
mandatory to identify a | GP domain and others are optional to carry
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the additional information to further filter pernmitted resources
within the domain. These TLVs can be carried but each type can only
be presented once. And it MJIST be applied to filter the resources
that match all presenting TLVs at the sane tine.

3.1.1.1. Protocol |ID TLV

The Protocol ID TLV is mandatory to identify a | GP domain and the
format is as follow ng shown:

0 1 2 3
01234567890123456789012345678901
B T I e R i i i T S S e e I e ik oI I S S e S S
| Type=TBD3 | Lengt h=12 |
el i I e i it T e e e e i i T o S e e S e T R R
Protocol -1 D | Reserved |
i T T e e i e o i i S O S e S S S it i S e NI S

I nstance-1D |
(64 bits) |
T o e e st T e R i sl o S T S SR S e S S S S S

+— +—

Figure 2: Protocol ID TLV

The code point for the TLV type is TBD3. The TLV length is 12
octets.

Protocol -1D (8 bits): defined in [ RFC9552] section 5. 2.
Instance-1D (64 bits): defined in [ RFC9552] section 5. 2.

Reserved: This fields MJUST be set to zero on transm ssion and MJST be
i gnored on receipt.

3.1.1.2. Milti-topology ID TLV

The Multi-topology ID TLV is optional and is defined to carry the
mul ti-topol ogy-1D

The format of the Multi-topology ID TLV is
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0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Type=TBD4 | Lengt h=4 |
i i i T i I S i e s o o i i
|RRRR Mul ti-Topol ogy-I1D | Reserved |

S T S S e e S R i U S S S S S S

Figure 3: Milti-topology TLV
The code point for the TLV type is TBD4. The TLV length is 4 octets.

Mul ti-Topol ogy-I1D (12 bits): Semantics of the IS-1S MI-1D are defined
in Section 7.2 of [RFC5120]. Semantics of the OSPF MI-1D are defined
in Section 3.7 of [RFC4915]. As defined in section 3.2.1.5 of

[ RFC7752], if the value is derived from GSPF, then the upper 9 bits
MUST be set to 0. Bits R are reserved and SHOULD be set to 0 when
originated and i gnored on receipt.

Reserved (16 bits): This field MJIST be set to zero on transm ssion
and MUST be ignored on receipt.

3.1.1.3. AlgorithmI|D TLV

The AlgorithmID TLV is optional and is defined to carry the
Al gorithmI D

The Algorithm I D TLV MAY be inserted so as to provide the Flex-algo
pl ane information for the conputed path. The format of the TLV is
defined in [I-D.ietf-pce-sid-al go] section 3.4.

3.1.1.4. Domain ID TLV
The Domain ID TLV is optional and is defined to carry the Domai n-1D.
The Domain I D TLV MAY be inserted so as to identify the domains
served by the PCE. The format of the TLV is defined in [ RFC8685]
section 3.2.2.

3.1.2. TE Topol ogy ldentifier

Thi s docunent defines sone TE Topol ogy ldentifier TLVs for topol ogy
filter to identify a predefined TE topology within a referenced

t opol ogy.
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3.1.2.1. Provider ID TLV
The Provider ID TLV is optional and the format is as foll ow ng shown:
0 1 2 3
01234567890123456789012345678901
B T I e R i i i T S S e e I e ik oI I S S e S S
| Type=TBD5 | Lengt h=4 |
el i I e i it T e e e e i i T o S e e S e T R R

| Provider-1D |
I S i o T s S S S e s s T

Figure 4: Provider ID TLV
The code point for the TLV type is TBD5. The TLV length is 4 octets.

Provider-1D (32 bits): an identifier to uniquely identify a provider
as defined in [ RFC8776] .

3.1.2.2. dient ID TLV

The Client ID TLV is optional and the format is as foll owi ng shown:
0 1 2 3
01234567890123456789012345678901
i R L s e T e R h th s i S SR N S
| Type=TBD6 | Lengt h=4 |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| Client-1D |
B T S i T s i i e e SEI S

Figure 5: Cdient ID TLV
The code point for the TLV type is TBD6. The TLV length is 4 octets.

Client-1D (32 bits): an identifier to uniquely identify a client as
defined in [ RFC8776] .

3.1.2.3. Topology ID TLV

The Topology ID TLV is optional and the format is as followi ng shown:
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type=TBD7 | Lengt h=4 |
R e s T o T S R El ok i R e e S S e o o s
| Topol ogy-1D |
R e o T T e S S T ol S i T S s ik i I S I S S R S R

Figure 6: Topology ID TLV
The code point for the TLV type is TBD7. The TLV length is 4 octets.

Topol ogy-1D (32 bits): an identifier for a topology as defined in
[ RFC8776] .

3.1.3. Filtering Rules TLV

Thi s docunent defines a new Filtering Rules TLV for topology filter
to carry a set of constrains on the topol ogy by include-any, include-
all and excl ude.

The Filtering Rules TLV is optional and the format is as follow ng
shown :

0 1 2 3
01234567890123456789012345678901
i I s I i i S SR S S S
| Type=TBD8 | Length |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| I ncl ude- any |
B T S i T s i i e e SEI S
| I ncl ude-al | |
T S e S i i SR SR S et i i
| Excl ude |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
}/ Optional sub-TLVs }/

T T S S e e i S S U S S AR Tk ok e

Figure 7: Filtering Rules TLV

The code point for the TLV type is TBD8. The TLV length is vari able.
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The sub-TLVs carry the attributes that can be used as rules to filter
the t opol ogy.

3.1.3.1. Link ID sub-TLV

The Link IDis used to identify the link that is used during the path
cal cul ati on.

The Link I D sub-TLV is defi ned:

0 1 2 3

01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Type=TBD9 | Lengt h | Reserved |
B i s T T i i o S o T Ji I
| Li nk-1D |
e L o i e S  th o i R S

Fi gure 8: Link ID sub-TLV
The code point for the TLV type is TBD9. The TLV length is 6 octets.
Link-1D (32bits ): defined in IS-1S [ RFC5307] and OSPF [ RFC3630].
3.1.3.2. Adnin Goup sub-TLV

The Admin Goup is used to include the links that is used during the
pat h cal cul ati on.

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=TBD10 | 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
| Ext ended Admi n G oup |
+- -+

T S i T o S T i S SEp S A S

Figure 9: Admin G oup sub-TLV

The code point for the sub-TLV type is TBD10. The length is
vari abl e.

Ext ended Admi nistrative G oup: Extended Admi nistrative Goup as
defined in [ RFC7308].
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3.1.3.3. Source Protocol sub-TLV

The format of the Source Protocol sub-TLV is:

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=TBD1l1 | Length | Reserved | Protocol-1D |
el i I e i it T e e e e i i T o S e e S e T R R
| I nstance-1D |
| (64 bits) |
B i s sl o S S S S N i e ik T SEIE TR e Sl R R i S S e e i e i

Fi gure 10: Source Protocol sub-TLV

The code point for the TLV type is TBD11l. The TLV length is 10
octets.

Protocol -1D (8 bits): defined in [ RFC9552] section 5. 2.
Instance-1D (64 bits): defined in [ RFC9552] section 5. 2.

3. 2. Pr ocedur es

A PCC MAY insert a TOPOLOGY-FILTER object in PCReq nessage to

i ndi cate the specific topology that MJUST be considered by the PCE
during path conputation. The PCE will conmpute the path with the
constrains with the filtering rules and reply the result to the PCC
with a PCRep nessage

The PCE coul d perform path conputation based on the topol ogy
identified by the topology filter rules that can be applied on either
the native topology or a user specified topology. The absence of the
| GP Domain Identifier TLV and TE Topol ogy ldentifier TLV indicate
that the PCE should conmpute within a native topology and only
Filtering Rules TLV is applied as the filtering rules.

4. | ANA Consi derations
4.1. TOPOLOGY-FILTER Obj ect

I ANA is requested to nake allocations for Topology Filter Object from
the registry, as follows:

TOPOLOGY- FI LTER Obj ect-Class is TBDL.

Xiong, et al. Expi res 29 Novenber 2025 [ Page 10]



I nternet-Draft PCEP Ext ensions for Topology Filter May 2025

TOPOLOGY- FI LTER hj ect-Type is TBD2.

The TLVs for Topology Filter Cbject is as foll ows:

B ety e ey el o
| Type | TLV | Ref erence

E ool oo s s
| TBD3 | Protocol ID TLV | [this docurment] |
+------ B i e I e I T +
| TBD4 | Multi-topology ID TLV | [this docunent] |
+------ I I I I I ] I +
| TBDS5 | Provider 1D TLV | [this docunent] |
+------ I T R R I i IR +
| TBD6 | Client ID TLV | [this docurment] |
+------ B i e I e I T +
| TBD7 | Topol ogy I D TLV | [this docunent] |
+------ I I I I I ] I +
| TBD8 | Filtering Rules TLV | [this docunent] |
+------ I T R R I i IR +

Table 1: TLVs for Topology Filter Object

I ANA is requested to nake allocations for sub-TLVs fromthe Filtering
Rul es TLV registry, as foll ows:

| Type | sub-TLVs for Filtering Rules TLV | Ref er ence

[ ettty S p—p—p—p——_——————(——(——————————————— Ll ——_—————
| TBD9 | Li nk I D sub-TLV | [this docunent]
- S e m e e +
| TBD1O | Admin Group sub-TLV | [this docurment] |
B S, o mm e e e e e e e e e e e e e e e mam- o e e e e e o +
| TBD11 | Source Protocol sub-TLV | [this docunment] |
E oo e e e e e e e oo oo R +

Tabl e 2: Sub-TLVs
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