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I ntroduction

Thi s docunent specifies the initial version of the iana-tunnel-type
YANG nodul e containing a collection of | ANA-mai ntai ned YANG
identities identifying tunnel interface types. The nodule reflects
I ANA' s tunnel Type registry under the SM Nunbers registry

[ TUNNELTYPE- | ANA- REG STRY]. The latest revision of this nodule can
be obtained fromthe | ANA website.

Tunnel -speci fic extensions nmay be added to the Interface nodul e

[ RFC8343] as a function of the tunnel type. An exanple of this is
provided in Appendix A. It is not the intention of this docunent to
define tunnel -specific extensions for every tunnel encapsul ation
technol ogy; those are discussed in dedi cated docunents such as

[ RFC8676]. Likewise, it is out of the scope of this document to
update the existing | ANA tunnel Type registry

[ TUNNELTYPE- | ANA- REG STRY] with a conprehensive list of tunne
technologies. Quidelines and registration procedures for interface
types and sub-types are discussed in [|FTYPE-REG.

Thi s docunent uses the conmon YANG types defined in [ RFC6991] and
adopts the Network Managenent Datastore Architecture (NVDA
[ RFC8342]).

The term nol ogy for describing YANG nodul es is defined in [ RFC7950].
The neani ngs of the synbols used in the tree diagramare defined in
[ RFC8340] .

I ANA Tunnel Type YANG Modul e

The iana-tunnel -type nodul e inports the 'iana-if-type' nodul e defined
in [ RFC7224] .

The initial version of the nodul e includes tunnel types defined in
[ RFC4087], [RFC7856], [RFC7870], and [ RFC6346] .

<CODE BEG NS> file "iana-tunnel -type@019-11-16. yang"
nmodul e i ana-tunnel -type {
yang-version 1.1;
nanespace "urn:ietf:parans: xm : ns:yang:iana-tunnel -type";
prefix iana-tunnel -type;

inmport iana-if-type {
prefix ift;
reference
"RFC 7224: | ANA Interface Type YANG Modul e";

}

organi zati on
"I ANA"
cont act
"Internet Assigned Numbers Authority



Postal : | CANN
12025 Waterfront Drive, Suite 300
Los Angeles, CA 90094-2536
United States of Anerica
Tel : +1 310 301 5800
<mai | t 0: i ana@ ana. or g>";
description
"This nodul e contains a collection of YANG identities defined
by I ANA and used as interface types for tunnel interfaces.

Copyright (c) 2019 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi t hout nodification, is pernmitted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC 8675; see
the RFC itself for full legal notices.";

revision 2019-11-16 {
description
"Initial revision.";
ref erence
"RFC 8675: A YANG Data Model for Tunnel Interface Types";

}

identity other {
base ift:tunnel;
description
"None of the follow ng val ues.";
ref erence
"RFC 4087: | P Tunnel MB";

}

identity direct {
base ift:tunnel;
description
"No internedi ate header.";
ref erence
"RFC 2003: | P Encapsulation within IP
RFC 4213: Basic Transition Mechanisnms for |Pv6 Hosts
and Routers";

}

identity gre {
base ift:tunnel;
description
"GRE encapsul ation.";
ref erence
"RFC 1701: Ceneric Routing Encapsul ation (GRE)
RFC 1702: Generic Routing Encapsul ation over |Pv4 networks
RFC 7676: | Pv6 Support for Generic Routing Encapsul ation
(GRE)";
}

identity mnimal {
base ift:tunnel;
description
"M ni mal encapsul ation.";
reference
"RFC 2004: M nimal Encapsulation within IP";



}

identity |2tp {
base ift:tunnel;
description
"L2TP encapsul ation.";
ref erence
"RFC 2661: Layer Two Tunneling Protocol ’'L2TP ";
}

identity pptp {
base ift:tunnel;
description
"PPTP encapsul ation.";
ref erence
"RFC 2637: Point-to-Point Tunneling Protocol (PPTP)";
}

identity |2f {
base ift:tunnel;
description
"L2F encapsul ation.";
reference
"RFC 2341: Cisco Layer Two Forwarding (Protocol) 'L2F ";
}

identity udp {
base ift:tunnel;
description
"UDP encapsul ation.";
ref erence
"RFC 1234: Tunneling IPX Traffic through |IP Networks,
RFC 8085: UDP Usage Cuidelines, Section 3.1.11";

}

identity atmp {
base ift:tunnel;
description
"ATMP encapsul ation.";
ref erence
"RFC 2107: Ascend Tunnel Managenent Protocol - ATMP;
}

identity nsdp {
base ift:tunnel;
description
"MSDP encapsul ation.";
ref erence
"RFC 3618: Milticast Source Discovery Protocol (NMSDP)";
}

identity sixtofour {
base ift:tunnel;
description
"6t 04 encapsul ation.";
reference
"RFC 3056: Connection of |Pv6 Dommins via | Pv4 Cl ouds”;
}

identity sixoverfour {
base ift:tunnel;
description
"6over4 encapsul ation.";
ref erence
"RFC 2529: Transm ssion of | Pv6 over |Pv4 Domai ns without
Explicit Tunnel s";



}

identity isatap {
base ift:tunnel;
description
"| SATAP encapsul ation.";
ref erence
"RFC 5214: Intra-Site Automatic Tunnel Addressing Protoco
(1 SATAP) "
}

identity teredo {
base ift:tunnel;
description
"Teredo encapsul ation.";
ref erence
"RFC 4380: Teredo: Tunneling |Pv6 over UDP through
Net wor k Address Transl ati ons (NATs)";

}

identity iphttps {
base ift:tunnel;
description
"I P over HTTPS (IP-HTTPS) Tunneling Protocol.";
ref erence
"M crosoft Corporation, |IP over HTTPS (I P-HTTPS) Tunneling
Pr ot ocol Specification,
https://nmsdn. m crosoft. com en-us/library/ dd358571. aspx";

}

identity softw renesh {
base ift:tunnel;
description
"softwire nesh tunnel.";
ref erence
"RFC 5565: Softwi re Mesh Franmework";

}

identity dslite {
base ift:tunnel;
description
"DS-Lite tunnel.";
reference
"RFC 6333: Dual -Stack Lite Broadband Depl oynents Fol | owi ng
| Pv4 Exhaustion”;

}

identity aplusp {
base ift:tunnel;
description
"A+P encapsul ation.";
ref erence
"RFC 6346: The Address plus Port (A+P) Approach to the |Pv4
Addr ess Shortage";

}
}
<CODE ENDS>

Security Considerations

The YANG nodul e specified in this docunent defines a schema for data
that is designed to be accessed via network nmanagenent protocols such
as NETCONF [ RFC6241] or RESTCONF [ RFC8040]. The | owest NETCONF | ayer
is the secure transport |ayer, and the mandatory-to-inpl enment secure
transport is Secure Shell (SSH) [ RFC6242]. The | owest RESTCONF | ayer
is HITPS, and the mandatory-to-inpl enent secure transport is TLS



[ RFC8446] .

The Network Configuration Access Control Mdel (NACM [RFC8341]

provi des the nmeans to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

The nodul e defined in this document defines YANG identities for the

i ana-tunnel -types registry. These identities are intended to be

ref erenced by ot her YANG nodul es, and by thensel ves do not expose any
nodes which are witable, contain read-only state, or RPCs. As such,
there are no additional security issues to be considered relating to
the nmodul e defined in this docunent.

4. | ANA Consi derations

4.1. YANG Modul e

| ANA has registered the followng URI in the "ns" subregistry within
the "I ETF XM. Regi stry" [RFC3688]:
URI: wurn:ietf:paranms: xm:ns:yang:iana-tunnel-type

Regi strant Contact: | ANA
XM.: N A; the requested URI is an XM. nanespace

| ANA registered the foll owi ng YANG nodul e in the "YANG Mddul e Nanes"
subregi stry [ RFC7950] within the "YANG Paraneters" registry.

Nane: iana-tunnel-type
Nanmespace: urn:ietf:paranms: xn:ns:yang:iana-tunnel -type
Prefix: iana-tunnel-type

Ref erence: RFC 8675

Thi s docunment defines the initial version of the | ANA-nmaintai ned
i ana-tunnel -type YANG nodul e. | ANA has added this note to the
registry:

Tunnel type val ues nust not be directly added to the iana-tunnel -
type YANG nodul e. They nust instead be added to the "tunnel Type"
subregistry (under the "ifType definitions" registry) at [|ANA
registry sm-nunbers].

When a tunnel type is added to the "tunnel Type" subregistry, a new
"identity" statenment nust be added to the iana-tunnel-type YANG
nmodul e.  The nane of the "identity" is the |ower-case of the
correspondi ng enuneration in the | ANA f Type-M B (i .e.

| ANAt unnel Type). The "identity" statenment should have the follow ng
sub- st at enent s defi ned

"base": Contains 'ift:tunnel’
"description": Replicates the description fromthe registry.
"reference": Replicates the reference fromthe registry and adds

the title of the docunent.
Unassi gned or reserved val ues are not present in the nodul e.

When the iana-tunnel -type YANG nodul e i s updated, a new "revision"
statenment must be added in front of the existing revision statenents.

| ANA has added the following note to "tunnel Type" subregistry:

When this registry is nodified, the YANG nodul e i ana-tunnel -type
must be updated as defined in RFC 8675
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Updates to the | ANA tunnel Type Tabl e

| ANA has updated the following entries in the tunnel Type registry
under the SM Nunbers registry [ TUNNELTYPE- | ANA- REG STRY] .

oD
R S —— o e oo - e Fom e m oo - - +
| Decimal | Name | Description | References
[ oo oo e el e e g
| 2 | direct | no internediate header | [RFC4087]
B S o e e e e o - o m e e e e e e e aao o S +
| 3 | gre | GRE encapsul ation | [ RFC4087]
R S —— o e oo - e Fom e m oo - - +
| 4 | m ninal | Mnimal encapsulation | [RFC4087] |
S oo s e e e e e oo Fom e e o - +
| 5 | I2tp | L2TP encapsul ation | [ RFC4087]
B S o e e e e o - o m e e e e e e e aao o S +
| 6 | pptp | PPTP encapsul ation | [ RFC4087]
R S —— o e oo - e Fom e m oo - - +
| 7 | I 2f | L2F encapsul ation | [ RFC4087]
S oo s e e e e e oo Fom e e o - +
| 8 | udp | UDP encapsul ation | [ RFC4087]
B S o e e e e o - o m e e e e e e e aao o S +
| 9 | atmp | ATMP encapsul ation | [RFC4087] |
R S —— o e oo - e Fom e m oo - - +
| 10 | nsdp | MSDP encapsul ation | [ RFC4087]
S oo s e e e e e oo Fom e e o - +
| 11 | sixToFour | 6to4 encapsul ation | [RFC4087] |
B S o e e e e o - o m e e e e e e e aao o S +
| 12 | sixOverFour | 6over4 encapsul ation | [ RFC4087]
R S —— o e oo - e Fom e m oo - - +
| 13 | isatap | | SATAP encapsul ati on | [ RFC4087]
S oo s e e e e e oo Fom e e o - +
| 14 | teredo | Teredo encapsul ation | [ RFC4087]
B S o e e e e o - o m e e e e e e e aao o S +
| 16 | softwireMesh | softwire nesh tunnel | [RFC7856] |
R S —— o e oo - e Fom e m oo - - +
| 17 | dsLite | DS-Lite tunnel | [ RFC7870]
S oo s e e e e e oo Fom e e o - +
Table 1
NEW
------- T
| Deci mal | Nane | Description | References |
2 | direct | no internmedi ate| [ RFC2003][ RFC4213] |
| | header |
------- T
3 | gre | GRE | [RFC1701] [ RFC1702] [ RFC7676] |
| | encapsul ation |
------- T T
4 | m nimal | M nimal | [ RFC2004] |
| | encapsul ation |
------- T
5 | 12tp | L2TP | [ RFC2661] |
| | encapsul ation | |
------- T T
6 | pptp | PPTP | [ RFC2637] |
| encapsul ation | |
------- T
7 | 1I2f | L2F | [ RFC2341] |
| | encapsul ation | |
------- T T
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| 8 | udp | UDP | [ RFC8085]

| | | encapsul ation |

Fomm o - Fom e o - oo o m e e e e e iee i

| 9 | atnp | ATMP | [ RFC2107]

| | | encapsul ation |

N o m e e e oo - o m e e e oo - o e e e e e e e ememao -

| 10 | medp | MSDP | [ RFC3618]

| | | encapsul ation |

Fomm o - Fom e o - oo o m e e e e e iee i

| 11 | sixToFour | 6to4d | [ RFC3056]

| | | encapsul ation |

N o m e e e oo - o m e e e oo - o e e e e e e e ememao -

| 12 | sixOverFour | 6over4 | [ RFC2529]

| | | encapsul ation |

Fomm o - Fom e o - oo o m e e e e e iee i

| 13 | isatap | | SATAP | [RFC5214]

| | | encapsul ation |

N o m e e e oo - o m e e e oo - o e e e e e e e ememao -

| 14 | teredo | Teredo | [ RFC4380]

| | | encapsul ation |

Fomm o - Fom e o - oo o m e e e e e iee i

| 16 | softwi reMesh | softwire nmesh | [ RFC5565]

| | | tunnel |

N o m e e e oo - o m e e e oo - o e e e e e e e ememao -

| 17 | dsLite | DS-Lite tunnel | [RFC6333]

AR, S S oo e e e e e e e e oo - -
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Appendi x A, Exanpl e Usage

The following exanple illustrates how the Interface YANG nodul e can
be augnmented with tunnel -specific paraneters. |In this exanple, the
nmodul e is augmented with a 'renote-endpoint’ for the tunnel. A tree

structure is provided bel ow

modul e: exanpl e-i ftunnel - ext ensi on
augrment /if:interfaces/if:interface:
+--rw renot e- endpoi nt ? i net:ipv6-address

The ' exanpl e-iftunnel -extensi on’ nodul e i nports the nodul es defined
in [ RFC6991] and [RFC8343] in addition to the "iana-tunnel-type"
nmodul e defined in this docunent.

modul e exanpl e-i ftunnel - ext ensi on {
yang-version 1.1;

namespace "urn:ietf:paranms: xm : ns: yang: exanpl e-i f t unnel - ext ensi on";
prefix exanpl e;

inmport ietf-inet-types {
prefix inet;
reference
"RFC 6991: Common YANG Data Types, Section 4";

}
inmport ietf-interfaces {
prefix if;
ref erence
"RFC 8343: A YANG Data Model for Interface Managenent";
}

i mport iana-tunnel-type {
prefix iana-tunnel -type;
ref erence
"RFC 8675: A Tunnel Extension to the Interface Managenent
YANG Modul e";

}
organi zation "I ETF Softwi re Wrki ng G oup"
cont act

"WG Web: <https://datatracker.ietf.org/wy/ softwre/>
WG List: <mailto:softwire@etf.org>

Aut hor: Mhaned Boucadair
<mai | t 0: rohaned. boucadai r @r ange. conmp";

description
"This is an exanmple YANG nodule to extend the Interface YANG
nmodul e with tunnel -specific paraneters.

Copyright (c) 2019 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.



Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC 8675; see
the RFC itself for full legal notices.";

revision 2019-10-21 {
description
"Initial revision.";
ref erence
"RFC 8675: Tunnel Interface Types YANG Modul e";

}

augnment "/if:interfaces/if:interface" {
when "derived-from(if:type, ’'iana-tunnel-type:gre )";
description
"Augnents Interface nodule with specific tunnel paraneters."”;

| eaf renote-endpoint {
type inet:ipv6-address;
description
"I Pv6 address of the renpte GRE endpoint.";
}

}
}
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