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Abst ract

Thi s docunent describes how profiles of the Traffic Engineering (TE)
Topol ogy Mbdel, defined in RFC8795, can be used to address
applications beyond "Traffic Engi neering".
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1. I nt roduction

There are nmany network scenarios being discussed in various | ETF
Worki ng Groups (Wss) that are not classified as "Traffic Engi neering”
but can be addressed by a sub-set (profile) of the Traffic

Engi neering (TE) Topol ogy YANG data nodel, defined in [ RFC8795].

Traffic Engineering (TE) is defined in [I-D.ietf-teas-rfc3272bis] as
aspects of Internet network engineering that deal with the issues of
performance eval uati on and perfornmance optim zation of operational |IP
networks. TE enconpasses the application of technol ogy and
scientific principles to the nmeasurenment, characterization, nodeling,
and control of Internet traffic.
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The TE Topol ogy Mddel is augnmenting the Network Topol ogy Mode
defined in [ RFC8345] with generic and technol ogy-agnostic features
that some are strictly applicable to TE networks, while others
applicable to both TE and non- TE net wor ks.

Exanpl es of such features that are applicable to both TE and non-TE
networks are: inter-donain Iink discovery (plug-id), geo-
| ocal i zati on, and adm n/operational status.

It is also worth noting that the TE Topol ogy Mddel is quite an

ext ensi ve and conprehensi ve nodel in which nbost features are
optional. Therefore, even though the full nobdel appears to be
conplex, at the first glance, a sub-set of the nodel (profile) can be
used to address specific scenarios, e.g. suitable also to non-TE use
cases.

The i npl enentati on of such TE Topol ogy profiles can sinplify and
expedite adoption of the full TE topol ogy YANG data nodel, and all ow
for its reuse even for non-TE use case. The key question being

whet her all or some of the attributes defined in the TE Topol ogy
Model are needed to address a given network scenari o.

Section 2 provides exanples where profiles of the TE Topol ogy Mdel
can be used to address sone generic use cases applicable to both TE
and non-TE technol ogi es.

Exanmpl es of non-TE scenari os

.1. UNI Topol ogy Discovery

UNI Topol ogy Discovery is independent fromwhether the network is TE
or non-TE.

The TE Topol ogy Mbdel supports inter-domain |ink discovery (including
but not being linmted to UNI |ink discovery) using the plug-id
attribute. This solution is quite generic and does not require the
network to be a TE networKk.

The following profile of the TE Topol ogy nodel can be used for the
UNI Topol ogy Di scovery:
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modul e: ietf-te-topol ogy
augrment / nw net wor ks/ nw. net wor k/ nw. net wor k-t ypes:
+--rw te-topol ogy!
augnent /nw. net wor ks/ nw. net wor k/ nw. node/ nt: term nati on-poi nt:
+--rwte-tp-id? te-types:te-tp-id
+--rw te!
+--rw admi n-status?
| te-types:te-adnin-status
+--rw inter-domain-plug-id? bi nary
+--ro oper-status? te-types:te-oper-status

Figure 1. UNI Topol ogy

The profile data nodel shown in Figure 1 can be used to di scover TE
and non TE UNIs as well as to discover UNIs for TE or non TE
net wor ks.

Such a UNI TE Topol ogy profile nodel can also be used with
technol ogy-specific UNI augnentations, as described in section 3.

For exanple, in [I-D.ietf-ccanp-eth-client-te-topo-yang], the eth-svc
container is defined to represent the capabilities of the Term nation
Point (TP) to be configured as an Ethernet client UNI, together with
the Ethernet classification and VLAN operations supported by that TP

The [I-D.ietf-ccanp-otn-topo-yang] provides another exanple, where:

* the client-svc container is defined to represent the capabilities
of the TP to be configured as an transparent client UNl (e.g.,
STM N, Fiber Channel or transparent Ethernet);

* the OIN technol ogy-specific Link Term nation Point (LTP)
augnent ations are defined to represent the capabilities of the TP
to be configured as an OTN UNI, together with the information
about OTN | abel and bandwi dth availability at the OTN UNI

For exanple, the UNI TE Topol ogy profile can be used to nodel
features defined in [I-D. ogondi o- opsawg- uni -t opol ogy] :

* The inter-domain-plug-id attribute would provide the sane
information as the attachnment-id attribute defined in
[1-D. ogondi o- opsawg- uni -t opol ogy] ;

* The adm n-status and oper-status that exists in this TE topol ogy
profile can provide the same information as the adm n-status and
oper-status attributes defined in
[1-D. ogondi o- opsawg- uni -t opol ogy] .
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2.

2.

Fol |l owi ng the sane approach in
[I-D.ietf-ccanp-eth-client-te-topo-yang] and
[1-D.ietf-ccanp-otn-topo-yang], the type and encapsul ati on-type
attributes can be defined by technol ogy- specific UN
augnentations to represent the capability of a TP to be configured
as a L2VPN L3VPN UNI Service Attachment Point (SAP)

The advant ages of using a TE Topol ogy profile would be having
common sol utions for:

* discovering UNls as well as inter-domain NNl |inks, whichis
applicable to any technology (TE or non TE) used at the UNl or
within the network;

* nodelling non TE UNls such as Ethernet, and TE UNIs such as OTN,

as well as UNI's which can configured as TE or non-TE (e.g., being
configured as either Ethernet or OIN UNI).

Admi ni strative and Operational status managenent

The TE Topol ogy Mddel supports the managenment of administrative and
operational state, including also the possibility to associate sone
adm ni strative nanes, for nodes, termination points and links. This
solution is generic and al so does not require the network to be a TE
net wor k.

The followi ng profile of the TE Topol ogy Mddel can be used for
adm ni strative and operational state nmanagenent:
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modul e: ietf-te-topol ogy
augrment / nw net wor ks/ nw. net wor k/ nw. net wor k-t ypes:
+--rw te-topol ogy!
augnment / nw. net wor ks/ nw: net wor k:
+--rw te-topol ogy-identifier
| +--rw provider-id? te-gl obal -id

| +--rwclient-id? te-gl obal -id
| +--rw topol ogy-id? te-topol ogy-i d
+--rw tel!

+--rw nanme? string

augnent /nw. net wor ks/ nw. net wor k/ nw. node:
+--rw te-node-id? te-types:te-node-id

+--rwte!
+--rw te-node-attributes
| +--rw adm n-status? te-types:te-adni n-status
| +--rw nanme? string
+--ro oper-status? te-types:te-oper-status
augnment / nw. net wor ks/ nw. net wor k/ nt: I i nk:
+--rwte!
+--rwte-link-attributes
|  +--rw name? string
| +--rw adm n-status? te-types:te-adm n-status
+--ro oper-status? te-types:te-oper-status

augment / nw: net wor ks/ nw. net wor k/ nw. node/ nt: t erni nati on- poi nt:
+--rwte-tp-id? te-types:te-tp-id

+--rw tel!
+--rw adm n- st at us? te-types:te-adni n-status
+--rw name? string
+--1r0 oper-status? te-types: te-oper-status

Fi gure 2: Generic Topology with adnin and operational state

The TE topol ogy data nodel profile shown in Figure 2 is applicable to
any technol ogy (TE or non-TE) that requires managenent of the

adm nistrative and operational state and adninistrative nanes for
nodes, termnation points and |inks.

2.3. Overlay and Underlay non-TE Topol ogi es
The TE Topol ogy nodel supports the nmanagenent of overl ay/underl ay
relati onship for nodes and |inks, as described in section 5.8 of
[ RFC8795]. This solution is generic and does not require the network
to be a TE network.

The foll owi ng TE topol ogy data nodel profile can be used to manage
overl ay/underl ay network data:
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modul e: ietf-te-topol ogy
augrment / nw net or ks/ nw. net wor k/ nw. net wor k-t ypes:
+--rw te-topol ogy!
augnent /nw. net wor ks/ nw. net wor k/ nw. node:
+--rw te-node-id? te-types:te-node-id
+--rw te!
+--rw te-node-attributes
+--rw under| ay-t opol ogy {te-topol ogy-hierarchy}?
+--rw network-ref? -> /nw net wor ks/ net wor k/ net work-id
augnent /nw net wor ks/ nw. net wor k/ nt: | i nk:
+--rw te!
+--rwte-link-attributes
+--rw underlay {te-topol ogy-hi erarchy}?
+--rw enabl ed? bool ean
+--rw primary-path
+--rw network-ref?
| -> / nw. net wor ks/ net wor k/ net work-i d
+--rw path-el ement* [path-el ement-id]
+--rw path-elenment-id ui nt 32
+--rw (type)?
+--: (nunber ed- | i nk- hop)
| +--rw nunbered-1ink-hop
| +--rw link-tp-id te-tp-id
| +--rw hop-type? te-hop-type
| +--rw direction? te-link-direction
+--: (unnunber ed- | i nk- hop)
+--rw unnunber ed- | i nk- hop
+--rw link-tp-id te-tp-id

+--rw node-id te-node-id
+--rw hop-type? te-hop-type
+--rw direction? te-link-direction

Figure 3: Generic Topology with overlay/underlay informtion
This profile is applicable to any technology (TE or non-TE) when it
is needed to manage the overlay/underlay information. It is also
all ows a TE underlay network to support a non-TE overlay network and,
vi ce versa, a non-TE underlay network to support a TE overl ay
net wor k.
2.4. Nodes with switching limtations

A node can have sone switching limtations where connectivity is not
possi bl e between all its TP pairs, for exanple when

* the node represents a physical device with switching limtations;

* the node represents an abstraction of a network topol ogy.

Busi, et al. Expires 16 October 2025 [ Page 7]



I nternet-Draft TE Topol ogy Profiles April 2025

This scenario is generic and applies to both TE and non-TE
t echnol ogi es.

A connectivity TE Topol ogy profile data nodel supports the nmanagenent
of the node connectivity nmatrix to represent feasible connections

bet ween terminati on points across the nodes. This solution is
generic and does not necessarily require a TE enabl ed networ k.

The following profile of the TE Topol ogy nodel can be used for nodes
with connectivity constraints:

modul e: ietf-te-topol ogy
augnment / nw: net wor ks/ nw: net wor k/ nw. net wor k-t ypes:
+--rw te-topol ogy!
augnment / nw net wor ks/ nw. net wor k/ nw. node:
+--rw te-node-id? te-types:te-node-id
+--rw te!
+--rw te-node-attributes
+--rw connectivity-matrices

+--rw nunber-of-entri es? ui nt 16
+--rwis-all owed? bool ean
+--rw connectivity-matrix* [id]
+--rwid ui nt 32
+--rw from
| +--rwtp-ref? | eaf r ef
+--rwto
| +--rwtp-ref? | eaf r ef
+--rwis-all owed? bool ean

Figure 4. Generic Topology with connectivity constraints

The TE topol ogy data nodel profile shown in Figure 4 is applicable to
any technol ogy (TE or non-TE) networks that requires nanagi ng nodes
with certain connectivity constraints. Wen used with TE

technol ogi es, additional TE attributes, as defined in [RFC8795], can
al so be provided.

3. Technol ogy-speci fic augnentations
There are two main options to define technol ogy-specific Topol ogy
Model s which can use the attributes defined in the TE Topol ogy Mdel
[ RFC8795] .

Both options are applicable to any possible profile of the TE
Topol ogy Mbdel, such as those defined in Section 2.

The first option is to define a technol ogy-specific TE Topol ogy Mdel
whi ch augnments the TE Topol ogy Mddel, as shown in Figure 5:
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| TE Topol ogy |
| (profile) |

| Technol ogy- Specific
| TE Topol ogy |

Figure 5: Augnenting the TE Topol ogy Model

Thi s approach is nore suitable for cases when the technol ogy-specific
TE topol ogy nodel provides augnentations to the TE Topol ogy
constructs, such as bandwi dth information (e.g., |ink bandw dth),
tunnel termnation points (TTPs) or connectivity matrices. It also
al | ows providing augnmentations to the Network Topol ogy constructs,
such as nodes, links, and term nation points (TPs).

This is the approach currently used in
[I-D.ietf-ccanp-eth-client-te-topo-yang] and
[1-D.ietf-ccanp-otn-topo-yang].

It is worth noting that a profile of the technol ogy-specific TE
Topol ogy nodel not using any TE topol ogy attribute or constructs can
be used to address any use case that do not require these attributes.
In this case, only the te-topol ogy presence container of the TE
Topol ogy Mbdel needs to be inpl emented.

The second option is to define a technol ogy-specific Network Topol ogy
Model which augnents the Network Topol ogy Model and to rely on the
mul tiple inheritance capability, which is inplicit in the network-
types definition of [RFC8345], to allow using also the generic
attributes defined in the TE Topol ogy nodel
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o +
| Net wor k Topol ogy |
o e e e e e oo oo +
N N
I I
Augnents +---+ +--+ Augnents
B S I+- --+ Fomm e e e oo I+ ---------- +
| TE Topol ogy | | Technol ogy-specific |
| (profile) | | Network Topol ogy |
Fom e o - + Fom e e e e e oo s +

Figure 6: Augnenting the Network Topol ogy Model with multi-
i nheritance

Thi s approach is nore suitable in cases where the technol ogy-specific
Net wor k Topol ogy Model provi des augnentation only to the constructs
defined in the Network Topol ogy Mbdel, such as nodes, |inks, and
term nation points (TPs). Therefore, with this approach, only the
generic attributes defined in the TE Topol ogy Model could be used.

It is also worth noting that in this case, technol ogy-specific
augnentations for the bandwi dth information could not be defined.

In principle, it would be also possible to define both a technol ogy
speci fic TE Topol ogy Mddel which augnments the TE Topol ogy Model, and
a technol ogy-specific Network Topol ogy Mdel which augments the

Net wor k Topol ogy Model and to rely on the nultiple inheritance
capability, as shown in Figure 7:
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T +
| Net wor k Topol ogy |
o e e e e +
N N
I I
Augnents +---+ +--+ Augnents
I I
B +-- -+ Fomm oo - Fomm oo - +
| TE Topol ogy | | Technol ogy-specific
| (profile) | | Network Topol ogy
. + e +
N N
I I
| Augnents | References
| |
TS TS + |
| Technol ogy-Specific +-------------- +
| TE Topol ogy |
I +

Figure 7: Augnenting both the Network and TE Topol ogy Mbddel s

Thi s option does not provide any technical advantage with respect to
the first option, shown in Figure 5 but could be useful to add
augnment ations to the TE Topol ogy constructs and to re-use an al ready
exi sting technol ogy-specific Network Topol ogy Mdel

It is worth noting that the technol ogy-specific TE Topol ogy nodel can
reference constructs defined by the technol ogy-specific Network

Topol ogy nodel but it could not augnent constructs defined by the

t echnol ogy-speci fi c Network Topol ogy nodel .

3.1. Milti-inheritance
As described in section 4.1 of [RFC8345], the network types shoul d be
defined using presence containers to allow the representation of
net wor k subt ypes.
The hi erachy of netwok subtypes can be single hierarchy, as shown in

Figure 5. In this case, each presence container contains at npbst one
child presence container, as shows in the JSON code bel ow
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{
"ietf-network:ietf-network": {
"ietf-te-topol ogy:te-topology": {
"exanpl e-te-topol ogy": {}
}
}
}
The hi erachy of netwok subtypes can al so be multi-hierarchy, as shown
in Figure 6 and Figure 7. In this case, one presence container can

contain nore than one child presence containers, as show in the JSON
codes bel ow

{

"ietf-network:ietf-network": {
"ietf-te-topol ogy:te-topology": {}
"exanpl e- net wor k-t opol ogy": {}

}

}
. .

"ietf-network:ietf-network": {
"ietf-te-topol ogy:te-topology": {

"exanpl e-te-topol ogy": {}
}
"exanpl e- net wor k-t opol ogy": {}

}

}

O her exanples of multi-hierarchy topol ogies are described in
[I-D.ietf-teas-yang-sr-te-topo].

3.2. Exanpl e (Link augnentation)

Thi s section provides an exanple on how technol ogy-specific
attributes can be added to the Link construct:
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4.

4.

+--rw link* [1ink-id]

+--rw link-id link-id

+--rw source

| +--rw source-node? -> ../../../nw node/node-id
| +--rw source-tp? | eaf r ef

+--rw destination

| +--rwdest-node? -> ../../../nw node/node-id

| +--rw dest-tp? | eaf r ef

+--rw supporting-link* [network-ref |ink-ref]
|  +--rw network-ref
| -> ../../l../nw supporting-network/networKk-ref

|  +--rw link-ref | eaf r ef

+--rw exanple-link-attributes

| <...>

+--rwte!

+--rwte-link-attributes

+--rw nanme? string
+--rw exanple-te-link-attributes
| <...>

+--rw max- | i nk- bandwi dt h
+--rw te-bandw dth
+--rw (technol ogy) ?
+--:(generic)
| +--rw generic? t e- bandwi dt h
+--: (exanpl e)
+--rw exanpl e? exanpl e- bandwi dt h

Figure 8: Augnenting the Link with technol ogy-specific attributes

The technol ogy-specific attributes within the exanple-Ilink-attributes
contai ner can be defined either in the technol ogy-specific TE

Topol ogy Model (Option 1) or in the technol ogy-specific Network

Topol ogy Mbdel (Option 2 or Option 3). These attributes can only be
non- TE and do not require the inplenentation of the te container.

The technol ogy-specific attributes within the exanple-te-Ilink-
attributes container as well as the exanple max-|ink-bandw dth can
only be defined in the technol ogy-specific TE Topol ogy Mddel (Option
1 or Option 3). These attributes can be TE or non-TE and require the
i npl ementation of the te container.

Open | ssues
1. Supporting node/link versus overlay/underl ay

Sone nore expl anation of the difference between supporting-node/
supporting-link and overl ay/underl ay has been request ed.
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Note: that this issue is also tracked in github as issue #167
4.2. Implenented profiles

When a server inplenents a profile of the TE topol ogy nodel, there is
no standardi zed mechani smfor the server to report to the client the
subset of the nodel being inplenmented.

This m ght not be an issue in case the TE topology profile is read by
the the client because the server reports in the operationa

datastore only the | eaves whi ch have been i npl enented, as descri bed
in section 5.3 of [RFC38342].

More investigation is instead required in case the TE topol ogy
profile is configured by the client, to avoid that the client tries
to wite an attribute not used in the TE Topol ogy profile inpl enented
by the server.
It is also worth noting that the supported profile may al so depend on
other attributes (for exanple the network type), so the YANG
devi ati on mechanismis not applicable to this scenario.
Note: that this issue is also tracked in github as issue #161

4.3. Applicability to non-TE use cases
Extendi ng the applicability of RFC8795 to non-TE use cases is
important. However, it is desirable to avoid any debate about
whet her these use cases in section 2 are or are not TE
Note: that this issue is also tracked in github as issue #276

4.3.1. Update UNI topol ogy di scovery use case
Section 2.1 points to individual drafts and does reflect the progress
made since then. For exanple, the UNI draft was replaced by other
drafts that then led to the SAP nodel [RFC9408], which covers both
UNI and NNI .
Note: that this issue is also tracked in github as issue #275

5. Security Considerations
Thi s docunent provides only informati on about how the TE Topol ogy

Model , as defined in [RFC8795], can be profiled to address some
scenarios which are not considered as TE
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As such, this docunent does not introduce any additional security
consi derati ons besides those already defined in [ RFC8795].

6. | ANA Consi derations
Thi s docunent requires no | ANA acti ons.
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