Mul tiprotocol Label Switching F. Ihle

I nternet-Draft Uni versity of Tuebi ngen
I ntended status: Standards Track X. Song
Expires: 15 Decenber 2025 ZTE Corporation

M Menth

Uni versity of Tuebingen
13 June 2025

Signaling MNA Capabilities Using | GP
draft-ihl esong- npl s- ma- si gnal i ng- 00

Abst ract

Thi s docunent defines capabilities of nodes supporting MPLS Network
Actions (MNA) and how to signal themusing I1S-1S and CSPF. The
capabilities include the Readabl e Label Depth (RLD), supported
network action opcodes, and the maxi num sizes of differently scoped
Net wor k Acti on Sub-stacks (NAS), called the NAS M.D. For 1S-1S and
OSPF signaling, sub-TLV encodi ngs based on existing nechanisns to
si gnal node- and |ink-specific capabilities are | everaged.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at https://uni-tue-
kn.github.io/draft-ihl e-song-npl s-ma-signaling/draft-ihle-song-npls-
ma-signaling.htm. Status information for this docunent nmay be
found at https://datatracker.ietf.org/doc/draft-ihlesong-npls-ma-
signaling/.

Di scussion of this docunent takes place on the Miltiprotocol Labe
Switching Working Group nailing list (mailto:npls@etf.org), which is
archived at https://mailarchive.ietf.org/arch/browse/ npls/.

Subscribe at https://ww.ietf.org/ mailman/listinfo/npls/.

Source for this draft and an issue tracker can be found at
https://github. com uni -tue-kn/draft-ihl esong-npl s- ma- si gnal i ng.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunments as Internet-Drafts.

The |ist of current

Drafts is at https://datatracker.ietf.org/drafts/current/.

| nt er net -

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and may 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 15 Decenber 2025.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
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1. I nt roducti on

Wth the MPLS Network Action (MNA) franmework, network actions are
encoded in the MPLS stack. Those can be added to the MPLS tack using
in-stack data (1SD), or follow after the MPLS stack using post-stack
data (PSD). [I-D.ietf-npls-ma-hdr] defines the encoding of such
network actions and their data for ISDin a so-called Network Action
Substack (NAS). These network actions are processed by all nodes on
a path (hop-by-hop, HBH), by only sel ected nodes, or on an ingress-
to-egress (12E) basis. LSRs have different capabilites that depend
on avail abl e hardware resources, e.g., the nunber of LSEs they can
parse. An ingress LER that pushes network actions to an MPLS stack
MJUST ensure that all nodes on the path can read and support the
network actions. For that purpose, the MNA capabilities of an LSR
need to be signaled to the ingress LER

Thi s docunent defines the required paraneters of LSRs regarding their

IMNA capability and proposes a signaling extension using an | GP such
as |S-1S and OSPF.

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

1.1.1. Abbreviations

Thi s docunment nakes use of the terns defined in
[I-Dietf-npls-ma-hdr] and in [I-D.ietf-npls-ma-fwk].

2. Definition of MNA Capabilities

This section defines the paraneters that an LSR uses to signal its
MNA capabilities to the ingress LER
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2.1. The Readabl e Label Depth (RLD)

The Readabl e Label Depth (RLD) is the nunber of LSEs an LSR can parse
wi t hout performance inpact [I-D.ietf-npls-ma-fwk]. An LSRis
required to search the MPLS stack for NAS that have to be processed
by the LSR  To that end, the network actions nust be within the RLD
of the node. For HBH scoped network actions, the ingress LER that
pushes the network actions MJST ensure that the actions are readable
at each LSR on the path, i.e., that it is placed within the RLD of
each node.

2.1.1. Exanple

An exanple for the RLD paraneter is given in Figure 1. Wth an RLD
of 5, an LSR is capable of reading |abels A, B, C, D, and E but not
F. An RLD of 8 is required in this exanple to read the entire MPLS
st ack.

0 1 2 3
01234567890123456789012345678901

T T S R e T S A i T S
| MPLS- Label = A | TC |0 TTL |
o S
| MPLS- Label = B | TC |0 TTL |
T T S S S T S S S T S
| MPLS- Label = C | TC |0 TTL |
T T T T e T e A S
| MPLS- Label = D | TC |0 TTL |
o S
| MPLS- Label = E | TC |0 TTL |
T T S S S T S S S T S
| MPLS- Label = F | TC |0 TTL |
T T T T e T e A S
| MPLS- Label = G | TC |0 TTL |
o S
| MPLS- Label = H | TC |1] TTL |
T T S S S T S S S T S

Figure 1: Exanple MPLS stack of 8 MPLS LSEs illustrating the
concept of RLD.

2.2. Mximum NAS Si zes

This section gives a notivation for signaling maxi num NAS si zes and
then introduces the NAS Maxi mum Label Depth (NAS_M.D).

lhle, et al. Expi res 15 Decenber 2025 [ Page 4]



Internet-Draft SIG June 2025

2.2.1. Motivation

A NAS in the MNA header encoding is at |least 2 LSEs and at nost 17
LSEs large [I-D.ietf-npls-ma-hdr]. At an LSR, one or nore NAS
e.g., a select-scoped and a hop-by-hop-scoped NAS, are possible.
Wth two maxi mum sized NAS, an LSR is required to reserve 34 LSEs in
hardware to be able to process network actions. This consunes
hardwar e resources that may be needed to encode ot her LSEs, e.g.,
forwarding | abels for SR-MPLS paths, or are not available in less
capabl e devi ces.

Many use cases in the MNA framework [I-D.ietf-npls-ma-usecases] do
not require a maxi mum sized NAS of 17 LSEs to encode network actions
and their ancillary data. Therefore, a NAS can be up to 17 LSEs but
nodes can al so support smaller maxi mum NAS. By signaling the naximum
supported NAS size to the ingress LER, an LSR receiving packets with
a |l arger NAS than supported is avoided. This way, the allocated
resources for NAS can be reduced if smaller maxi mum NAS are

supported. Modre resources are avail able for other purposes, and
hardware with a | ow RLD can be nade MNA-capable [IhMe25].

2.2.2. NAS Maxi mum Label Depth (NAS_M.D)

The maxi mum supported nunber of LSEs in a NAS that an LSR can process
is referred to as NAS Maxi mum Label Depth (NAS_M.D) in this docunent.
For each scope in MNA, a separate paranmeter for the NAS M.D exists,
cal l ed NAS_M.D Sel ect, NAS M.D HBH, and NAS_MD | 2E.

An LSR SHOULD signal the maxi mum supported size of a NAS for each
scope, i.e., the paranmeters NAS M.D Sel ect, NAS M.D HBH, and

NAS M.D_| 2E. Those paraneters include the Format A, B, C, and D LSEs
from[l-D.ietf-npls-ma-hdr] in a NAS.

Based on the signal ed paraneters, the ingress LER MUST ensure the
fol |l owi ng when pushing the MPLS stack and NAS on a packet:

* The ingress LER MUST NOT push a sel ect-scoped NAS that is |arger
than the signal ed NAS M.D Sel ect val ue of the node that wll
process the sel ect-scoped NAS.

* The ingress LER MUST NOT push an HBH scoped NAS that is |arger
than the mninmumof all signaled NAS M.D HBH val ues of all nodes
on the path.

* The ingress LER MUST NOT push an | 2E-scoped NAS that is |arger
than the signal ed NAS MLD | 2E val ue of the egress node.
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2.2.3. Exanple

Figure 1 illustrates the different NAS M.D sizes in an MPLS stack
that are signaled to the LSR In this exanple, a sel ect-scoped NAS
has a maxi mum si ze of 4 LSEs, a hop-by-hop-scoped NAS of 7 LSEs, and
an | 2E-scoped NAS of 4 LSEs.

T T T o T i S S i oI S SEp S S S

| MPLS- Label = A | TC |0 TTL |

T I R e e s sl I e e e i sl T o S e e e
| MNA- Label =bSPL ( TBA) | TC |0 TTL |

T S i o I R S S i it et EIE S R R S S e i i e e s

| Opcode | Dat a | R SEL| O] U NASL=2| NAL=0|

Fobo b e e e e e e e e e e e b b b b b b b b b e - - - - - -+ +-+ NAS MLD
| Opcode | Dat a |0l U Data | NAL=1| _Sel ect
I R s e T S e e S S R S e S S e i i it S SR SR R S R e

| 1] Dat a | O] Dat a |
T T i S e e ik i oI S e S e S e le e T i S e S S
| MPLS- Label = B | TC |0 TTL |

B T I e R i i i T S S e e I e ik oI I S S e S S

| MPLS- Label = C | TC |0 TTL |
+-+-+-++++++++++++-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ —_—
| MNA- Label =bSPL ( TBA) | TC |0 TTL |
+-+-+-++++++++++++-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Opcode | Dat a | Rl HBH| O] U NASL=5| NAL=0|

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

| Opcode | Dat a | 0| U Data | NAL=0|

el i I e i it T e e e e i i T o S e e S e T R R

| Opcode | Dat a |0|U Data | NAL=0] NAS M.D
Ll S S SR SRk S S N S S S S S S S S SR S SR S S S S S S S N =
| Opcode | Dat a |0 U Data | NAL=Q|

B T I e R i i i T S S e e I e ik oI I S S e S S

| Opcode | Dat a |0 U Data | NAL=1]|

I R s e T S e e S S R S e S S e i i it S SR SR R S R e

| 1] Dat a | O] Dat a |
S S S o A T et |
| MNA- Label =bSPL ( TBA) | TC |0 TTL |

B T I e R i i i T S S e e I e ik oI I S S e S S

| Opcode | Dat a | R 12E| O] U NASL=2| NAL=0|

oo b e - - - - e e e e e e b b b b b b b b b - - - - - - -+ +-+ NAS _MLD
| Opcode | Dat a |0JU Data | NAL=1| _I2E
R i T I e T S S e S TR S T e i I S e S e e e e o o

| 1] Dat a | 1 Dat a |

e I R e el ik i T S T e S S S R it si I S S

Figure 2: Exanple MPLS stack illustrating the different NAS sizes.
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2.3. Supported Network Action Opcodes

An LSR MJST signal the network action opcodes it supports. |If a
network action opcode is not signaled, it is assuned that this opcode
is not supported by the node.

3. Signaling MNA Capabilites

This section defines a method for IGP routers to advertise the
maxi mum supported nunbers of LSEs in |2E-scoped NAS, select-scoped
NAS, and HBH scoped NAS, i.e., the per-scope NAS M.D, the RLD, and
supported opcodes.

3.1. Using ISIS

This section defines the signaling of the RLD and the NAS M.D t hat
can be supported for specific NAS using IS-1S node and |ink
advertisement. [rfc7981] defines the IS-1S Router Capability TLV that
supports optional sub-TLVs to signal capabilities. Further,
[rfc8491] introduces a sub-TLV for node- and |ink-specific

adverti senent based on [rfc7981]. They are used to signal MNA
capabilities with IS-1S.

3.1.1. NAS_MD Advertisenent
To signal the per-scope NAS M.D, this docunment introduces new sub-

TLVs based on [rfc8491]. The NAS_MD Sub-TLV is defined node- or
I'ink-specific as bel ow

0 1
0123456789012345
B i T R R e i o ik SR e
| Type | Length |
B el I T R S il il ol siE I R SR S
| NAS MLD Type | NAS_M.D Val ue
R T i T i e s ik T e R T
T /1
B i T R R e i o ik SR e
| NAS_M.D Type | NAS_MD Vval ue
B el I T R S il il ol siE I R SR S

Fi gure 3: NAS_M.D Sub-TLV for |IS-1S signaling.
*  Type:
- 15 (link-specifc) [rfc8491]

- 23 (node-specific) [rfc8491]
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* Length: variable (nmultiple of 2 octets); represents the tota
I ength of the Value field

* Value: field consists of one or nore pairs of a 1l-octet MSD Type
and 1-octet MSD- Val ue

- NAS_M.D Type: value defined in the "I GP MSD Types" registry
created by the | ANA Considerations section of this docunent
(I2E, HBH, or Select).

- NAS_M.D- Vval ue: nunber in the range of 2-17

This sub-TLV is optional. The scope of the advertisenent is specific
to the depl oynent.

3.1.2. RLD Advertisnent

For the RLD advertisenent, a sub-TLV based on [rfc8491] is requested
in[l-Ddraft-ietf-npls-ma-fwk].

3.1.3. Supported Network Action Opcodes
t bd
3.2. Using OSPF

This section defines the signaling of the RLD and the NAS_M.D t hat
can be supported for specific NAS using OSPF node and |ink
advertisenent. [rfc7770] defines the OSPF RI Opaque LSA which is used
in [rfc8476] to carry the node-specific provisioned SID depth of the
router originating the Router Information (RI) LSA in a sub-TLV.
Further, [rfc7684] defines |ink-specific advertisenents using the
optional sub-TLV of the OSPFv2 Extended Link TLV for OSPFv2, and
[rfc8362] defines |ink-specific advertisenents using the optiona
sub-TLV of the E-Router-LSA TLV.

3.2.1. NAS_MD Advertisenent
To signal the per-scope NAS M.D, this docunent introduces new sub-

TLVs based on [rfc7684], [rfc8476], and [rfc8362]. The NAS M.D Sub-
TLV is defined node- or link-specific as bel ow
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0 1 2 3
01234567890123456789012345678901
o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmo - +
| Type | Lengt h |
e m m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeee oo +
| NAS MLD Type | NAS MLD Val ue |
e m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeo oo +
O /1
T +
| NAS MLD Type | NAS MLD Val ue |
e m m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeee oo +

Thi
to

3.2.2.

For

[1-
3.2.3.

t bd

I hle,

Fi gure 4: NAS_M.D Sub-TLV for OSPF signaling.

Type:
- 6 (link-specific, OSPFv2 [ RFC7684])
- 9 (link-specific, OSPFv3 [RFC8362])

- 12 (node-specific, OSPFv2 and OSPFv3 [rfc8476])

Length: variable (in octets); represents the total length of the

Val ue field

Val ue: field consists of one or nore pairs of a 2-octet MSD Type

and 2-octet MSD- Val ue

- NAS M.D Type: value defined in the "I GP MSD Types" registry
created by the | ANA Considerations section of this docunent

(12E, HBH, or Select).

- NAS_M.D Val ue: nunber in the range of 2-17

s sub-TLV is optional. The scope of the advertisenent

t he depl oyment.
RLD Adverti sment

the RLD advertisenment, a sub-TLV is requested in
D.draft-ietf-npls-ma-fwk].

Supported Network Action Opcodes

et al. Expi res 15 Decenber 2025
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4.

6.

6.

1.

2.

Security Considerations

The security issues discussed in [I-D.ietf-npls-ma-hdr], [rfc8476],
and [rfc8491] apply to this docunent.

| ANA Consi der ati ons

Thi s docunent requests the allocation of foll owing codepoints in the
"I GP MSD- Types" registry.

[ ettty el sl pp—p—g sl o
| Value | Nane | Data | Reference |
| | | Plane | |
[ el oo ool sl s s s s s s s sl
| 3 | Readable Label | MPLS | [I-D.draft-ietf-npls-ma-fwk] |
I | Depth I I I
+------- I I T +------- T T +
| 4 | M.D of select- | MPLS | This docunent |
| | scoped NAS | | |
+------- R +------- I T T +
| 5 | M.D of I2E- | MPLS | This docunent |
| | scoped NAS | | |
+------- I I T +------- T T +
| 6 | M.D of HBH | MPLS | This docunent |
| | scoped NAS | | |
+------- R +------- I T T +

Table 1. 1 GP Signaling Sub-TLV all ocati on.
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