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Abst ract
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Consi derations sections and YANG nodul es, so sone confusion arose
over time. Tunnel types were added later, with the same requirenents
and allocation policy as interface types. This docunent updates RFC
2863 and provi des updated gui dance for these registries.
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I nt roducti on

The 1 ANA | f Type-M B, which contains the list of interface type

(i fType) values, was originally defined in [ RFC1573] as a separate

M B nodul e together with the Interfaces Goup MB (IF-MB) nodul e.
The I F-M B nodul e was subsequently updated and is currently specified
in [RFC2863], but the latest IF-M B RFC no | onger contains the | ANA
IfType-MB. Instead, the ANA IfType-M B is maintained by | ANA as a
separate nodule. Simlarly, [RFC7224] created an initial |ANA
Interface Type YANG Mbdul e, and the current version is naintai ned by
I ANA.

The current 1 ANA IfType registry is at [ifType-registry], with the
same val ues al so appearing in both [yang-if-type] and the | ANAi f Type
textual convention at [|ANAif Type-M B].

Al'though the ifType registry was originally defined in a M B nodul e,
the assignment and use of interface type values are not tied to MB
modul es or any ot her managenment mechanism An interface type val ue
can be used as the value of a data nodel object (MB object, YANG
object, etc.), as part of a unique identifier of a data nodel for a
given interface type (e.g., in an OD), or sinply as a val ue exposed
by local APIs or Us on a device.

The TUNNEL-M B was defined in [ RFC2667] (now obsol eted by [ RFC4087]),
whi ch created a tunnel Type registry ([tunnel Type-registry] and the

I ANAt unnel Type textual convention at [IANAif Type-MB]), and it
defined the assignnent policy for tunnel Type val ues to al ways be
identical to the policy for assigning ifType val ues.

Ter m nol ogy

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

Pr obl ens
Thi s docunent addresses the foll ow ng issues:

1. As noted in Section 1, the original guidance was witten with
wordi ng specific to M B nodul es; accordingly, some confusion has
resul ted when using YANG nodul es. This docunent clarifies that
i f Types and tunnel Types are independent fromthe type of, or even
exi stence of, a data nodel.

2. The use of and requirements around sub-layers and sub-types were
not well understood, but good exanples of both now exist. This
is discussed in Section 4.

3. Since the "Interface Types (ifType)" and "Tunnel Types
(tunnel Type)" registries were originally defined, and are stil
retrievable, in the format of MB nmodules (in addition to other
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formats), confusion arose when addi ng YANG nodul es as anot her
format as to whether each is a separate registry. This is
di scussed in Section 5.

4. The registries are retrievable in the format of M B and YANG
modul es, but there was previously no process gui dance witten to
check that those formats were syntactically correct as updates
were made, which led to the registry having syntax errors that
broke tools. Section 6.1 adds a validation step to the
docunent ed assi gnnent procedure.

5. Various docunments and registries previously said to submt
requests via email, but a web formexists for submitting
requests, which caused sone confusion around which was to be
used. This is addressed in Section 6.1

6. Transnission values [transm ssion-registry] have generally been
all ocated as part of ifType allocation, but no gui dance existed
as to whether a requester nust ask for it or not, and the request
formhad no such required field. As a result, | ANA has asked the
desi gnated expert to decide for each allocation, but no rel evant
gui dance for the designated expert has been docunented. This is
remedied in Section 6.2.

Interface Sub-layers and Sub-types

When nmultiple sub-layers exist belowthe network |ayer, each sub-

| ayer can be represented by its own rowin the ifTable with its own
ifType, with the ifStackTable being used to identify the upward and
downward nul tipl exing rel ati onshi ps between rows. Section 3.1.1 of
[ RFC2863] provides nore discussion, and 3.1.2 provides guidance for
defining interface sub-layers. Myre recent experience shows that
those guidelines were phrased in a way that is now too restrictive,
since at the time [RFC2863] was witten, M B nodul es were the

dom nant data nodel

Thi s docunent clarifies that the sane gui dance al so applies to YANG
nodul es.

Sone ifTypes may define sub-types. For exanple, the tunnel (131)

i f Type defines sub-types known as "tunnel Types", where each

tunnel Type can have its owmn M B and/or YANG nodul e with protocol -
specific information, but there is enough in common that sone
information is exposed in a generic IP Tunnel MB corresponding to
the tunnel (131) if Type.

For requests that involve nultiple sub-layers bel ow the network

| ayer, requests MJST include (or reference) a discussion of the

mul ti pl exi ng rel ati onshi ps between sub-layers, ideally with a
diagram Various well-witten exanpl es exist of such definitions,
including Section 3.4.1 of [RFC3637], Section 3.1.1 of [RFC4087], and
Section 3.1.1 of [RFC5066].

Definers of sub-layers and sub-types shoul d consi der which nodel is
nmore appropriate for their needs. A sub-layer is generally used
whenever either a dynamc relationship exists (i.e., when the set of
i nstances above or bel ow a given instance can change over tinme) or a
mul ti plexing rel ationship exists with another sub-layer. A sub-type
can be used when neither of these is true but where one interface
type is conceptually a subclass of another interface type, as far as
a managenent data nodel is concerned

In general, the intent of an interface type or sub-type is that its
definition should be sufficient to identify an interoperable
protocol. |In some cases, however, a protocol mght be defined in a
way that is not sufficient to provide interoperability with other
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1.

compliant inplementations of that protocol. In such a case, an

i f Type definition should di scuss whether specific instantiations (or
profil es) of behavior should use a sub-layer nodel (e.g., each vendor
m ght |ayer the protocol over its own sub-layer that provides the

m ssing details) or a sub-type nodel (i.e., each vendor m ght

subcl ass the protocol w thout any layering relationship). |If a sub-
type nodel is nore appropriate, then the data nodel for the protoco
m ght include a sub-type identifier so that nmanagenent software can
di scover objects specific to the sub-type. |In either case, such

di scussion is inmportant to guide definers of a data nodel for the
more specific information (i.e., a |lower sub-layer or a sub-type), as
wel |l as the designated expert, who nust review requests for any such
i f Types or sub-types.

Al ternate Val ues

Anot her design decision is whether to reuse an existing ifType or
tunnel Type val ue, possibly using a sub-type or sub-layer nodel for
refinements, or to use a different value for a new nechani sm

If there is already an entry that could easily satisfy the nodeling
and functional requirenents for the requested entry, it should be
reused so that applications and tools that use the existing value can
be used w thout changes. |f, however, the nodeling and functiona
requirenents are significantly different enough such that having

exi sting applications and tools use the existing value woul d be seen
as a problem a new val ue shoul d be used.

For exanple, originally different ifType values were used for
different flavors of Ethernet (ethernetCsmacd(6), iso088023Csmacd(7),
fast Et her (62), etc.), typically because they were registered by
different vendors. Using different val ues was, however, seen as
probl emati ¢ because all were functionally simlar, so [ RFC3635] then
deprecated all but ethernetCsmacd(6).

As anot her exanple, a udp(8) tunnel Type val ue was defined in

[ RFC2667] with the description "The value UDP indicates that the

payl oad packet is encapsulated within a normal UDP packet (e.g., RFC
1234)." The Teredo tunnel protocol [RFC4380] was | ater defined and
encapsul at es packets over UDP, but the protocol nodel is quite
different between [RFC1234] and Teredo. For exanple, [RFC1234]
supports encapsul ation of multicast/broadcast traffic, whereas Teredo
does not. As such, it would be nore confusing to applications and
tools to represent themusing the sane tunnel type, and so [ RFC4087]
defined a new value for Teredo.

In summary, definers of new interface or tunnel nechani sns shoul d use
a new i f Type or tunnel Type val ue rather than reuse an existing val ue

when key aspects such as the header format or the |ink nodel (point-

to-poi nt, non-broadcast nulti-access, broadcast-capable nulti-access,
uni directional broadcast, etc.) are significantly different from

exi sting val ues, but they should reuse the sane val ue when the

di fferences can be expressed in ternms of differing values of existing
obj ects other than ifType/tunnel Type in the standard YANG or M B

nodul e.

Avai | abl e Formats

Many registries are available in multiple formats. For exanple, XM,
HTM., CSV, and plain text are common formats in which many registries
are available. This docunent clarifies that the [I ANAI f Type-M B],
[yang-if-type], and [yang-tunnel-type] M B and YANG nodul es are
nmerely additional formats in which the "Interface Types (ifType)" and
"Tunnel Types (tunnel Type)" registries are available. The MB and
YANG nodul es are not separate registries, and the sanme val ues are

al ways present in all formats of the same registry.



The confusion stenmmed in part fromthe fact that the | ANA "Protocol
Regi stries" [protocol-registries] |listed the YANG and M B nodul e
formats separately, as if they were separate registries. However,
the entries for the yang-if-type and iana-tunnel -type YANG nodul es
said "See ifType definitions registry" and "See tunnel Type registry
(mb-2.interface.ifTable.ifEntry.ifType.tunnel Type)" respectively,
al though the entry for the | ANAI f Type-M B had no such note.

Section 7.1 addresses this.

6. Registration

The 1 ANA policy (using terns defined in [ RFC8126]) for registration
is Expert Review for both interface types and tunnel types. The role
of the designated expert in the procedure is to raise possible
concerns about w der inplications of proposals for use and depl oynent
of interface types. Wiile it is recommended that the responsible
Area Director and the I ESG take into consideration the designated
expert opinions, nothing in the procedure enpowers the designated
expert to override properly arrived-at | ETF or working group
consensus.

6.1. Procedures
Soneone wi shing to register a new ifType or tunnel Type val ue MJST:

1. Check the IANA registry to see whether there is already an entry
that could easily satisfy the nodeling and functiona
requirenents for the requested entry. |If there is already such
an entry, use it or update the existing specification. Text in
an Internet-Draft or part of some permanently avail able, stable
specification may be witten to clarify the usage of an existing
entry or entries for the desired purpose.

2. Check the IANA registry to see whether there is already sone
other entry with the desired name. |If there is already an
unrel ated entry under the desired nane, choose a different nane.

3. Prepare a registration request using the tenplate specified in
Section 6.3. The registration request can be contained in an
Internet-Draft, submitted al one, or subnitted as part of sone
permanent|y avail able, stable specification. The registration
request can also be submtted in sonme other form (as part of
anot her docunent or as a stand-al one docunent), but the
registration request will be treated as an "I ETF Contri bution”
under the guidelines of [RFC5378].

4. Submt the registration request (or pointer to a docunent
containing it) to I ANA at iana@ana.org or (if requesting an
i fType) via the web format <https://ww.iana.org/formiftype>

Upon receipt of a registration request, the followi ng steps MJST be
fol | owed:

1. |1 ANA checks the subm ssion for conpleteness; if required
information is nmssing or any citations are not correct, |ANA
will reject the registration request. A registrant can resubmt
a corrected request if desired.

2. | ANA requests Expert Review of the registration request against
the correspondi ng guidelines fromthis docunent.

3. The designated expert will evaluate the request against the
criteria.

4. Once the designated expert approves a registration, |ANA updates



[ifType-registry], [IANA fType-MB], and [yang-if-type] to show
the registration for an interface type, or [tunnel Type-registry],
[1 ANAI f Type-M B], and [yang-tunnel -type] to show the registration
for a tunnel type. Wen adding values, | ANA should verify that
the updated M B nodul e and YANG nodul e formats are syntactically
correct before publishing the update. There are various existing
tools or websites that can be used to do this verification

5. If instead the designated expert does not approve registration
(e.g., for any of the reasons in [RFC8126], Section 5), a
registrant can resubnmit a corrected request if desired, or the
| ESG can override the designated expert and approve it per the
process in Section 3.3 of [RFC8126].

6.2. Media-Specific OD Subtree Assignnents
[ 1 ANAi f Type- M B] not es:
The rel ati onshi p between the assignnent of ifType values and of

O Ds to particular nedia-specific MBs is solely the purview of
I ANA and is subject to change without notice. Quite often, a

nmedi a-specific MB's OD subtree assignnent within MB-11"s
However, in sone circunstances this will not be the case, and

I
I
I
I
| ’transmission’ subtree will be the sane as its ifType val ue.
I
| inplenmentors nmust not pre-assunme any specific relationship between
| ifType values and transm ssion subtree QO Ds.

The advi ce above renmai ns unchanged, but this docunment changes the

al l ocati on procedure to streamine the process, so that an ifType

val ue and a transm ssion nunber value with the same value will be
assigned at the same tine.

Rat i onal e:

(1) This saves future effort if a transm ssion nunber is |ater
deenmed necessary, since no | ANA request is needed that woul d
then require another Expert Review.

(2) The transm ssion nunbering space is not scarce, so there seens
to be little need to reserve the nunber for a different purpose
than what the ifType is for

(3) The designated expert need not review whether a transm ssion
nunber val ue shoul d be regi stered when processing each ifType
request, thus reducing the possibility of delaying assignnent of
i f Type val ues.

(4) There is no case on record where allocating the same val ue could
have caused any probl ens.

6.3. Registration Tenpl ate
6.3.1. ifType

The followi ng tenplate describes the fields that MJST be supplied in
a registration request suitable for adding to the "Interface Types
(ifType)" registry:

Label for I ANA ifType requested: As explained in Section 7.1.1 of
[ RFC2578], a | abel for a named-nunber enuneration must consist of
one or nore letters or digits, up to a maxi num of 64 characters,
and the initial character nust be a | owercase letter. (However,
| abel s | onger than 32 characters are not recommended.) Note that
hyphens are not al |l owed.

Nanme of | ANA ifType requested: A short description (e.g., a protoco



nane) suitable to appear in a coment in the registry.

Description of the proposed use of the | ANA i fType: Requesters MJST
i nclude answers, either directly or via alink to a docunent with
the answers, to the follow ng questions in the explanation of the
proposed use of the | ANA If Type:

* How would | P run over your ifType?

* Wyuld there be another interface sub-layer between your ifType
and | P?

* Wyuld your ifType be vendor specific / proprietary? (If so,
the | abel MJUST start with a string that shows that. For
exanple, if your conpany’s name or acronymis Xxxx, then the
i f Type | abel woul d be sonething |ike xxxSomel f TypeLabel .)

* Whuld your ifType require or allow vendor-specific extensions?
If so, would the vendor use their own ifType in a sub-I|ayer
bel ow the requested ifType, a sub-type of the ifType, or sone
ot her nechani sn?

Ref erence, Internet-Draft, or Specification: A link to a docunent is
required.

Additional information or comments: Optional; any additiona
comments for | ANA or the designated expert.

. 2. tunnel Type

Prior to this docunent, no formexisted for tunnel Type (and new
tunnel Type requests did not need to use the ifType formthat did
exist). This docunent therefore specifies a tunnel Type form

The following tenplate describes the fields that MJST be supplied in
a registration request suitable for adding to the "Tunnel Types
(tunnel Type)" registry:

Label for | ANA tunnel Type requested: As explained in Section 7.1.1
of [RFC2578], a |l abel for a naned-nunber enuneration nust consi st
of one or nore letters or digits, up to a maxi num of 64
characters, and the initial character nust be a | owercase letter.
(However, | abels |longer than 32 characters are not recomrended.)
Not e that hyphens are not all owed.

Name of | ANA tunnel Type requested: A short description (e.g., a
protocol nane) suitable to appear in a conment in the registry.

Description of the proposed use of the | ANA tunnel Type: Requesters
MUST i nclude answers, either directly or via a link to a docunent
with the answers, to the follow ng questions in the explanation of
the proposed use of the | ANA tunnel Type:

*  How would I P run over your tunnel Type?

* Whuld there be another interface sub-layer between your
tunnel Type and | P?

*  Wbul d your tunnel Type be vendor-specific or proprietary? (If
so, the label MUST start with a string that shows that. For
exanple, if your conpany’s name or acronymis xxx, then the
tunnel Type | abel would be sonething like
xxxSonmeTunnel TypeLabel .)

*  Wbul d your tunnel Type require or all ow vendor-specific
extensions? |f so, would the vendor use their own tunnel Type



in a sub-layer below the requested tunnel Type, or some sort of
sub-type of the tunnel Type, or sonme ot her mechani sn?

Ref erence, Internet-Draft, or Specification: A link to a docunent is
required.

Addi tional information or comments: Optionally any additiona
comments for | ANA or the designated expert.

| ANA Consi der ati ons

This entire docunment is about | ANA considerations, but this section
di scusses actions taken by and to be taken by I1ANA. There are three
registries affected:

1. Interface Types (ifType) [ifType-registry]: The registration
process is updated in Section 6.1, and the tenplate is updated in
Section 6.3.1

2. Tunnel Types (tunnel Type) [tunnel Type-registry]: The registration
process is updated in Section 6.1, and the tenplate is updated in
Section 6. 3. 2.

3. Transm ssion Nunber Values [transm ssion-registry]: The
assi gnnent process is updated in Section 6.2.

At the time of publication of this docunent, IANA is unable to
perform sone of the actions requested below due to |imtations of
their current platformand toolset. In such cases, |ANA is requested
to performthese actions as and when the migration to a new platform
that woul d enabl e these actions is conplete.

.1. MB and YANG Modul es

IANA is to conplete the following to clarify the relationship between
M B nodul es, YANG nodul es, and the rel evant registries.

1. The foll owi ng note has been added to the | ANA f Type-M B at
[ protocol -registries]: "This is one of the avail able formats of
the Interface Types (ifType) and Tunnel Types (tunnel Type)
registries.”

2. The note for the iana-if-type YANG nodul e at
[ protocol -registries] has been updated to read: "This is one of
the available formats of the Interface Types (ifType) registry.”

3. The note for the iana-tunnel-type YANG nodul e at
[ protocol -registries] has been updated to read: "This is one of
the available formats of the Tunnel Types (tunnel Type)
registry.”

4. The new "Interface Paraneters" category at [protocol-registries]
includes entries for "Interface Types (ifType)"
[ifType-registry], "Tunnel Types (tunnel Type)"

[tunnel Type-registry], and "Transm ssi on Nunber Val ues”
[transm ssion-registry].

5. Update the "Interface Types (ifType)" registry [ifType-registry]
to list MB [I ANAI f Type-M B] and YANG [yang-if-type] as
Avai | abl e For mat s.

6. Update the "Tunnel Types (tunnel Type)" registry
[tunnel Type-registry] to list MB [I ANAI f Type-M B] and YANG
[yang-tunnel -type] as Avail abl e Fornats.

7. Repl ace the [yang-if-type] page with the YANG nodul e content



rat her than having a page that clainms to have nultiple Avail abl e
For mat s.

8. Repl ace the [yang-tunnel -type] page with the YANG nodul e cont ent

rat her than having a page that clainms to have nultiple Avail abl e
For mat s.

9. In addition, [IANAI fType-MB] is to be updated as foll ows:
OLD:

| Requests for new val ues should be made to | ANA vi a enai
| (iana@ ana.org).

NEW

| Interface types must not be directly added to the | ANAi f Type-
| MB MB nodule. They nmust instead be added to the "Interface
| Types (ifType)" registry at [ifType-registry].

(Note that [yang-if-type] was previously updated with this
| anguage. )

10. | ANA has added this docunment as a reference in the "Interface
Types (ifType)", "Tunnel Types (tunnel Type)", and "Transm ssion
Nunber Val ues" registries, as well as the iana-if-type YANG
Modul e, iana-tunnel -type YANG Modul e, and | ANAi f Type- M B.

. 2. Transm ssion Nunber Assignnents

Per the discussion in Section 6.2, [ifType-registry] has been updated
as foll ows:

OLD:

| For every ifType registration, the corresponding transm ssion
| nunber val ue should be registered or marked "Reserved”

NEW

| For future ifType assignments, an O D subtree assignnent MB-11'"s
| ’transmission’ subtree will be nmade with the same val ue.

Simlarly, the foll owi ng change has been nade to
[transmi ssion-registry]:

OLD:

| For every transm ssion nunber registration, the correspondi ng
| ifType value should be registered or nmarked "Reserved"

NEW

| For future transm ssion nunber assignments, an 'ifType wll be
| made with the same val ue.

Security Considerations

Since this docunent does not introduce any technol ogy or protocol,
there are no security issues to be considered for this docunent
itself.

For security considerations related to M B and YANG nodul es t hat
expose these val ues, see Section 9 of [RFC2863], Section 6 of
[ RFC4087], and Section 3 of [RFC8675].
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