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Abst r act

A Uni form Resource Nane (URN) is a Uniform Resource Identifier (URI)
that is assigned under the "urn" URl scheme and a particul ar URN
nanespace, with the intent that the URN will be a persistent,

| ocati on-i ndependent resource identifier. Wth regard to URN synt ax,
thi s docunent defines the canonical syntax for URNs (in a way that is
consistent with URI syntax), specifies methods for determ ning URN
equi val ence, and di scusses URI conformance. Wth regard to URN
nanespaces, this document specifies a nethod for defining a URN
nanespace and associating it with a nanespace identifier, and it
descri bes procedures for registering nanespace identifiers with the

I nternet Assigned Numbers Authority (1ANA). This docunment obsol etes
both RFCs 2141 and 3406.

Status of This Meno
This is an Internet Standards Track docunent.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the I ETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841.

I nformati on about the current status of this docunent, any errata,

and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc8141.
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1. Introduction

A Uni form Resource Nane (URN) is a Uniform Resource Identifier (URl)
[ RFC3986] that is assigned under the "urn" URl schene and a
particul ar URN nanespace, with the intent that the URN will be a
persi stent, |ocation-independent resource identifier. A URN
nanespace is a collection of such URNs, each of which is (1) unique,
(2) assigned in a consistent and nanaged way, and (3) assigned
according to a conmon definition. (Sonme URN nanespaces create nanes
that exist only as URNs, whereas others assign URNs based on nanes
that were already created in non-URN identifier systens, such as

| SBNs [ RFC3187], | SSNs [ RFC3044], or RFCs [ RFC2648].)

The assignnment of URNs is done by an organi zation (or, in sonme cases,
according to an algorithmor other automated process) that has been
formal |y del egated a URN nanmespace within the "urn" scheme (e.g., a
URN i n the "exanple" URN nanmespace [ RFC6963] might be of the form
"urn: exanpl e: f 00")

Thi s docunent rests on two key assunpti ons:
1. Assignnent of a URN is a managed process.
2. The space of URN nanespaces is itself managed.

Wil e other URI schenes nay all ow resource identifiers to be freely
chosen and assigned, such is not the case for URNs. The syntactica
correctness of a nane starting with "urn:" is not sufficient to nake
it a URN. In order for the nane to be a valid URN, the nanmespace
identifier (NID) needs to be registered in accordance with the rules
defined here, and the remaining parts of the assigned-nane portion of
the URN need to be generated in accordance with the rules for the
regi stered URN nanmespace
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So that information about both URN syntax and URN nanespaces is
avail abl e in one place, this docunent does the follow ng:

1. Defines the canonical syntax for URNs in general (in a way that
is consistent with URI syntax), specifies nmethods for determ ning
URN- equi val ence, and di scusses URI conformance.

2. Specifies a method for defining a URN nanmespace and associ ati ng
it with a particular NID, and describes procedures for
registering URN NIDs with the Internet Assigned Nunbers Authority
(1 ANA) .

For URN syntax and URN nanespaces, this docunent nodernizes and

repl aces the original specifications for URN syntax [RFC2141] and for
the definition and registration of URN nanmespaces [ RFC3406]. These
nmodi fi cations build on the key requirenents provided in the origina
functional description for URNs [ RFC1737] and on the | essons of many
years of experience. |In those original docunents and in the present
one, the intent is to define URNs in a consistent manner so that,
wherever practical, the parsing, handling, and resolution of URNs can
be i ndependent of the URN nanespace within which a given URN is

assi gned.

Toget her with input from several key user communities, the history
and experiences with URNs dictated expansi on of the URN definition to
support new functionality, including the use of syntax explicitly
reserved for future standardization in RFC 2141. Al URN namespaces
and URNs that were valid under the earlier specifications remain
valid, even though it may be useful to update the definitions of sone
URN nanespaces to take advantage of new features.

The foregoi ng considerations, together with various differences
between URNs and URIs that are locators (specifically URLs) as well
as the greater focus on URLs in RFC 3986 as the ultimte successor to
[ RFC1738] and [RFC1808], may lead to sone interpretati ons of RFC 3986
and this specification that appear (or perhaps actually are) not

compl etely consistent, especially with regard to actions or semantics
other than the basic syntax itself. |If such situations arise,

di scussi ons of URNs and URN nanespaces shoul d be interpreted
according to this docunent and not by extrapol ation from RFC 3986.

Summari es of changes from RFCs 2141 and 3406 appear in Appendices B
and C, respectively. This document obsol etes both [RFC2141] and

[ RFC3406]. While it does not explicitly update or replace [ RFCL737]
or [RFC2276], the reader who references those docunents should be
aware that the conceptual nodel of URNs in this docunent is slightly
different fromthose ol der specifications.
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1.1. Termi nol ogy

The followi ng terns are distinguished fromeach other as descri bed
bel ow:

URN.: A URI (as defined in RFC 3986) using the "urn" schene and with
the properties of a "name" as described in that docunment as well
as the properties described in this one. The termapplies to the
entire URl including its optional components. Note to the reader
the term"URN' has been used in other contexts to refer to a URN
nanespace, the nanespace identifier, the assigned-nane, and URls
that do not use the "urn" scheme. Al but the last of these is
descri bed using nore specific termnology el sewhere in this
docunent, but, because of those other uses, the term should be
used and interpreted with care.

Locator: An identifier that provides a neans of accessing a
resource.

Identifier system A managed collection of names. This docunent
refers to identifier systems outside the context of URNs as
"non- URN identifier systens".

URN nanmespace: An identifier systemthat is associated with a URN
NI D.

NID: The identifier associated with a URN namespace.
NSS: The URN-nanespace-specific part of a URN

Assi gned-nane: The conbination of the "urn:" schene, the NID, and
the nanespace specific string (NSS). An "assigned-nane" is
consequently a substring of a URN (as defined above) if that URN
contains any additional conponents (see Section 2).

The term "nanme" is deliberately not defined here and shoul d be (and,
in practice, is) used only very informally. RFC 3986 uses the term
as a category of URI distinguished from"locator" (Section 1.1.3) but
al so uses it in other contexts. |If those uses are treated as
definitional, they would conflict with, e.g., the idea of URN
nanespace nanes (i.e., NIDs) and with terns associated with non- URN

i dentifier systens.

Thi s docunent uses the terns "resource", "identifier", "identify"

"dereference", "representation", and "netadata" roughly as defined in
the URI specification [ RFC3986].
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Thi s docunent uses the terns "resolution" and "resolver" in roughly
the sense in which they were used in the original discussion of
architectural principles for URNs [ RFC2276], i.e., "resolution" is
the act of supplying services related to the identified resource,
such as translating the persistent URN into one or nore current

| ocators for the resource, delivering netadata about the resource in
an appropriate format, or even delivering a representation of the
resource (e.g., a docunment) without requiring further internediaries.
At the time of this witing, resolution services are described in

[ RFC2483] .

On the distinction between representations and netadata, see
Section 1.2.2 of [RFC3986].

Several other terns related to "normalization" operations that are
not part of the Unicode Standard [ UNICODE] are al so used here as they
are in RFC 3986.

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

[ RFC2119] .

1.2. Design Trade-offs

To a degree nmuch greater than when URNs were first considered and
their uses outlined (see [RFCL737]), issues of persistent identifiers
on the Internet involve fundanental design trade-offs that are nuch
broader than URNs or the URN approach and even touch on open research
questions within the information sciences community. Ideal and

conpr ehensi ve specifications about what shoul d be done or required
across the entire universe of URNs woul d require general agreenent
about, and solutions to, a wi de range of such issues. Al though sone
of those issues were introduced by the Internet or conputer-age
approaches to character encodi ngs and data abstraction, others
predate the Internet and conputer systens by centuries; there is
unlikely to be agreement about conprehensive solutions in the near
future

Al t hough this specification consequently contains sone requirenents
and flexibility that would not be present in a nore perfect world,
this has been necessary in order to produce a consensus specification
that provides a nodernized definition of URNs (the unattractive
alternative woul d have been to not nodernize the definition in spite
of wi despread depl oynent).

The foll owi ng sub-sections describe two of the rel evant issues in
greater detail.
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1.2.1. Resolution

One issue that is specific to URNs (as opposed to nam ng systens in
general) is the fairly difficult topic of "resolution", discussed in
Sections 1.1, 2.3.1, 6.4.6, and el sewhere bel ow.

Wth traditional Uniform Resource Locators (URLs), i.e., with nost
URIs that are locators, resolution is relatively straightforward
because it is used to determ ne an access mechanismthat in turn is
used to dereference the locator by (typically) retrieving a
representation of the associated resource, such as a docunent (see
Section 1.2.2 of [RFC3986]).

By contrast, resolution for URNs is nore flexible and vari ed.

One inportant case involves the mapping of a URN to one or nore
locators. In this case, the end result is still a matter of
dereferencing the mapped | ocator(s) to one or nore representations.
The primary difference here is persistence: even if a mapped | ocator
has changed (e.g., a DNS dommi n nane has changed hands and a URL has
not been nodified to point to a new location or, in a nore extrene
and hypot hetical case, the DNS is replaced entirely), a URN user wll
be able to obtain the correct representation (e.g., a docunent) as

|l ong as the resolver has kept its URN-to-locator nappings up to date.
Consequently, the relevant relationships can be defined quite
precisely for URNs that resolve to locators that in turn are
dereferenced to a representation.

However, this specification permts several other cases of URN
resolution as well as URNs for resources that do not involve
information retrieval systens. This is true either individually for
particular URNs or (as defined below collectively for entire URN
nanespaces

Consi der a nanmespace of URNs that resolve to locators that in turn
are dereferenced only to netadata about resources because the
underlying systens contain no representations of those resources; an
exanpl e m ght be a URN nanespace for International Standard Name
ldentifiers (ISNIs) as that identifier systemis defined in the

rel evant standard [I SO 27729. 2012], wherein by default a URN woul d be
resolved only to a netadata record describing the public identity
identified by the | SN .

Consi der also URNs that resolve to representations only if the
requesting entity is authorized to obtain the representation, whereas
other entities can obtain only netadata about the resource; an
exanpl e m ght be docunents held within the | egal depository
collection of a national library.
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Finally, some URNs might not be intended to resolve to |ocators at
all; exanples mght include URNs identifying XM. nanespace nanes
(e.g., the "dgiwg" URN nanespace specified by [ RFC6288]), URNs
identifying application features that can be supported within a
conmuni cations protocol (e.g., the "alert"” URN nanespace specified by
[ RFC7462]), and URNs identifying enunerated types such as values in a
registry (e.g., a URN nanmespace could be used to individually
identify the values in all I ANA registries, as provisionally proposed
in [1ANA-URN]).

Various types of URNs and nultiple resolution services that may be
avail abl e for them | eave the concept of "resolution" nore conplicated
but also nuch richer for URNs than the straightforward case of
resolution to a locator that is dereferenced to a representation

1.2.2. Character Sets and Encodi ngs

A simlar set of considerations apply to character sets and

encodi ngs. URNs, especially URNs that will be used as user-facing
identifiers, should be convenient to use in local |anguages and
witing systens, easily specified with a wi de range of keyboards and
| ocal conventions, and unanbi guous. There are trade-offs anbng those
goals, and it is inpossible at present to see how a sinple and
readi |l y understandabl e set of rules could be devel oped that woul d be
optimal, or even reasonable, for all URNs. The discussion in

Section 2.2 defines an overall framework that should rmake generali zed
par si ng and processing possible but al so nakes reconmmendati ons about
rul es for individual URN nanmespaces

2. URN Synt ax

As di scussed above, the syntax for URNs in this specification allows
significantly nore functionality than was the case in the earlier
specifications, nost recently [RFC2141]. It is also harnonized with
the general URI syntax [RFC3986] (which, it nust be noted, was

conpl eted after the earlier URN specifications).

However, this specification does not extend the URN syntax to all ow
direct use of characters outside the ASCI| range [RFC20]. That
restriction inplies that any such characters need to be percent-
encoded as described in Section 2.1 of the URI specification

[ RFC3986] .

The basic syntax for a URN i s defined using the Augnented Backus- Naur
Form (ABNF) as specified in [RFC5234]. Rules not defined here
(specifically: al phanum fragnent, and pchar) are defined as part of
the URI syntax [RFC3986] and used here to point out the syntactic
relationship with the terms used there. The definitions of some of
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the ternms used bel ow are not conprehensive; additional restrictions
are inposed by the prose that can be found in sections of this
docunent that are specific to those ternms (especially r-conponent in
Section 2.3.1 and g-conponent in Section 2.3.2).

namestring = assi gned- nane
[ rg-conmponents ]
[ "#" f-conponent ]

assi gned-nane = "urn” ":" NID ":" NSS

NI D = (al phanun) 0*30(I dh) (al phanum
| dh = al phanum/ "-"

NSS = pchar *(pchar / "/"

)
r g- conponent s [ "?+" r-component ]
[ "?=" qg-component ]

pchar *( pchar / "/" [ "?"
pchar *( pchar [/ "/" [ "?" )
f ragnent

r - conmponent
g- conponent
f - conponent

The question mark character "?" can be used w thout percent-encoding
i nside r-conponents, g-conponents, and f-conponents. O her than

i nside those conponents, a "?" that is not imrediately followed by
"=" or "+" is not defined for URNs and SHOULD be treated as a syntax
error by URN-specific parsers and other processors.

The foll owi ng sections provide additional information about the
syntactic el ements of URNSs.

2.1. Nanmespace ldentifier (N D)
NIl Ds are case insensitive (e.g., "ISBN' and "isbn" are equival ent).

Characters outside the ASCII range [ RFC20] are not permitted in N Ds,
and no encodi ng mechani smfor such characters is supported.

Sections 5.1 and 5.2 inpose additional constraints on the strings
that can be used as NIDs, i.e., the syntax shown above is not
conpr ehensi ve.

2.2. Namespace Specific String (NSS)

The NSS is a string, unique within a URN nanespace, that is assigned
and nanaged in a consistent way and that conforms to the definition
of the relevant URN nanespace. The conbination of the N D (unique
across the entire "urn" scheme) and the NSS (unique within the URN
nanespace) ensures that the resulting URN is globally unique.
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The NSS as specified in this document allows several characters not
permitted by earlier specifications (see Appendix B). |In particular,
the "/" character, which is now all owed, effectively nakes it
possi bl e to encapsul ate hierarchical names fromnon-URN identifier
systens. For instance, consider the hypothetical exanple of a

hi erarchical identifier systemin which the names take the formof a
sequence of nunbers separated by the "/" character, such as

"1/ 406/ 47452/ 2". 1f the authority for such nanes were to use URNs,
it would be natural to place the existing name in the NSS, resulting
in URNs such as "urn:exanpl e: 1/ 406/ 47452/ 2".

Those changes to the syntax for the NSS do not nodify the encodi ng
rul es for URN nanmespaces that were defined in accordance with

[ RFC2141]. If any such URN nanespace whose nanmes are used outside of
the URN context (i.e., in a non-URN identifier system also allows
the use of "/", "~", or "& in the native formwithin that identifier

system then the encoding rules for that URN nanmespace are not
changed by this specification.

Dependi ng on the rul es governing a non-URN identifier systemand its
associ ated URN nanespace, names that are valid in that identifier
system m ght contain characters that are not allowed by the "pchar"
production referenced above (e.g., characters outside the ASCI| range
or, consistent with the restrictions in RFC 3986, the characters "/",
ety "#t, "[", and "]"). VWhile such a name night be valid within the
non- URN i dentifier system it is not a valid URN until it has been
translated into an NSS that conforns to the rules of that particul ar
URN nanespace. 1In the case of URNs that are forned from nanes that
exi st separately in a non-URN identifier system translation of a
nane fromits "native" format to a URN format is acconplished by
usi ng the canonicalization and encodi ng met hods defined for URNs in
general or specific rules for that URN namespace. Software that is
not aware of nanespace-specific canonicalization and encoding rul es
MUST NOT construct URNs fromthe name in the non-URN identifier
system

In particular, with regard to characters outside the ASCI | range,
URNs that appear in protocols or that are passed between systems MJST
use only Unicode characters encoded in UTF-8 and further encoded as
required by RFC 3986. To the extent feasible and consistent with the
requi renents of names defined and standardi zed el sewhere, as well as
the principles discussed in Section 1.2, the characters used to
represent nanes SHOULD be restricted to either ASCII letters and
digits or to the characters and syntax of some w dely used nodels
such as those of Internationalizing Domain Names in Applications

(I DNA) [ RFC5890], Preparation, Enforcenent, and Conparison of
Internationalized Strings (PRECIS) [RFC7613], or the Unicode
Identifier and Pattern Syntax specification [ UAX31].
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In order to make URNs as stable and persistent as possi bl e when
protocol s evol ve and the environnment around them changes, URN
nanespaces SHOULD NOT al | ow characters outside the ASCI| range

[ RFC20] unless the nature of the particular URN namespace nmakes such
characters necessary.

2.3. Optional Conponents

Thi s specification includes three optional conponents in the URN
syntax. They are known as r-conponent, g-conponent, and f-conponent
and are described in nore detail below. Because this specification
focuses al nost exclusively on URN syntax, it does not define detailed

semantics of these conmponents for URNs in general. However, each of
these conponents has a distinct role that is independent of any given
URN and its URN nanespace. It is intended that clients will be able

to handl e these conponents uniformy for all URNs. These conponents
MAY be used with URNs from existing URN nanespaces, whether or not a
URN nanmespace explicitly supports them However, consistent with the
approach taken in RFC 3986, the behavior of a URN that contains
components that are undefined or meaningless for a particular URN
nanespace or resource is not defined. The follow ng sections
descri be these optional conponents and their interpretation in
greater detail.

2.3.1. r-conponent

The r-conmponent is intended for passing paraneters to URN resol ution
services (taken broadly, see Section 1.2) and interpreted by those
services. (By contrast, passing paraneters to the resources
identified by a URN, or to applications that manage such resources,

i s handl ed by g-conponents as described in the next section.)

The URN r-conmponent has no syntactic counterpart in any other known
URI schene.

The sequence "?+" introduces the r-conponent. The r-conponent ends
with a "?=" sequence (which begins a g-conponent) or a "#" character
(nunber sign, which begins an f-component). |If neither of those
appear, the r-conponent continues to the end of the URN. Note that
characters outside the ASCII range [ RFC20] MUST be percent-encoded
usi ng the method defined in Section 2.1 of the generic UR

speci fication [ RFC3986].

As described in Section 3, the r-component SHALL NOT be taken into

account when determ ni ng URN-equi val ence. However, the r-conmponent
SHALL be supplied along with the URN when presenting a request to a
URN resol ution service.
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Thi s docunent defines only the syntax of the r-component and reserves
it for future use. The exact semantics of the r-conponent and its
use in URN resolution protocols are a matter for potential
standardi zati on in separate specifications, presumably including
specifications that define conventions and a registry for resolution
service identifiers

Consi der the hypothetical exanple of passing paraneters to a

resol ution service (say, an |1SO al pha-2 country code [ISO 3166-1] in
order to select the preferred country in which to search for a

physi cal copy of a book). This could perhaps be acconplished by
speci fying the country code in the r-conponent, resulting in URNs
such as:

ur n: exanpl e: f oo- bar - baz- qux?+CCResol ve: cc=uk

Wi | e the above should serve as a general explanation and
illustration of the intent for r-conponents, there are many open
issues with them including their relationship to resolution
mechani sms associated with the particul ar URN nanespace at
registration tinme. Thus, r-conponents SHOULD NOT be used for URNs
before their semantics have been standardi zed.

2.3.2. (@-conponent

The g-conponent is intended for passing paraneters to either the
nanmed resource or a systemthat can supply the requested service, for
interpretation by that resource or system (By contrast, passing
paraneters to URN resol ution services is handl ed by r-conponents as
described in the previous section.)

The URN g-conponent has the sane syntax as the URI query conponent

but is introduced by "?=", not "?" alone. For a URN that may be
resolved to a URI that is a locator, the semantics of the g-conponent
are identical to those for the query conponent of that URI. Thus,

URN resolvers returning a URI that is a locator for a URN with a
g- conponent do this by copying the g-conponent fromthe URN to the
query comnponent of the URI. An exanple of the copying operation
appears bel ow.

Thi s specification does not specify a required behavior in the case
of URN resolution to a URI that is a |ocator when the original URN
has a g-conponent and the URI has a query string. Different
circunstances nmay require different approaches. Resolvers SHOULD
docunent their strategy in such cases
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If the URN does not resolve to a URI that is a locator, the
interpretation of the g-component is undefined by this specification
For URNs that may be resolved to a URI that is a |ocator, the
semantics of the g-conmponent are identical to those for queries to
the resource located via that URI.

For the sake of consistency with RFC 3986, the general syntax and the
semantics of g-conponents are not defined by, or dependent on, the
URN namespace of the URN. In parallel with RFC 3986, specifics of
syntax and semantics, e.g., which keywords or terns are neani ngful,

of course may depend on a particul ar URN nanespace or even a
particul ar resource

The sequence "?=" introduces the g-conponent. The g-conponent ends
with a "#" character (nunber sign, which begins an f-conponent). |If
that character does not appear, the g-conponent continues to the end
of the URN. The characters slash ("/") and question mark ("?") may
represent data within the g-conponent. Note that characters outside
the ASCI|I range [ RFC20] MJST be percent-encoded using the nethod
defined in Section 2.1 of the generic URI specification [ RFC3986].

As described in Section 3, the g-conponent SHALL NOT be taken into
account when determ ni ng URN- equi val ence.

URN namespaces and associ ated information placenent in syntax SHOULD
be designed to avoid any need for a resolution service to consider
the g-conponent. Nanmespace-specific and nore generic resolution
systens MJUST NOT require that g-conponent information be passed to
them for processing.

Consi der the hypothetical exanple of passing paraneters to an
application that returns weather reports fromdifferent regions or
for different tine periods. This could perhaps be acconplished by
specifying latitude and | ongitude coordi nates and datetines in the
URN s g-conponent, resulting in URNs such as the foll ow ng.

ur n: exanpl e: weat her ?=op=napé&l at =39. 56
& on=- 104. 85&dat eti me=1969- 07- 21T02: 56: 15Z

If this exanple resolved to an HTTP URI, the result m ght | ook Iike:

htt ps:// weat her app. exanpl e?op=napé&l at =39. 56
& on=-104. 85&dat et i ne=1969- 07- 21T02: 56: 15Z
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2.3.3. f-conponent

The f-conmponent is intended to be interpreted by the client as a
specification for a location within, or region of, the named
resource. It distinguishes the constituent parts of a resource naned
by a URN. For a URN that resolves to one or nore |locators that can
be dereferenced to a representation, or where the URN resol ver
directly returns a representation of the resource, the semantics of
an f-component are defined by the nedia type of the representation.

The URN f-conponent has the sane syntax as the URlI fragnent
conponent. |f a URN containing an f-conmponent resolves to a single
URI that is a |locator associated with the naned resource, the
f-component fromthe URN can be applied (usually by the client) as
the fragnent of that URI. |If the URN does not resolve to a URl that
is alocator, the interpretation of the f-conponent is undefined by
this specification. Thus, for URNs that nmay be resolved to a UR
that is a locator, the semantics of f-conponents are identical to
those of fragnments for that resource

For the sake of consistency with RFC 3986, neither the general syntax
nor the semantics of f-conponents are defined by, or dependent on,
the URN nanespace of the URN. In parallel with RFC 3986, specifics
of syntax and semantics, e.g., which keywords or terns are
meani ngf ul , of course may depend on a particul ar URN namespace or
even a particul ar resource.

The f-conmponent is introduced by the nunber sign ("#") character and
term nated by the end of the URI. Any characters outside the ASClII
range [ RFC20] that appear in the f-conmponent MJST be percent-encoded
using the nmethod defined in Section 2.1 of the generic UR

speci fication [ RFC3986] .

As described in Section 3, the f-conponent SHALL NOT be taken into
account when determ ni ng URN- equi val ence.

Clients SHOULD NOT pass f-conponents to resolution services unless
those services also performobject retrieval and interpretation
functi ons.

Consi der the hypot hetical exanple of obtaining resources that are
part of a larger entity (say, the chapters of a book). Each part
could be specified in the f-conponent, resulting in URNs such as:

ur n: exanpl e: f oo- bar - baz- qux#sonepart
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3. URN Equi val ence
3.1. Procedure

For various purposes such as caching, it is often desirable to
determine if two URNs are "the same". This is done nost generally
(i.e., independent of the schene) by testing for equival ence (see
Section 6.1 of [RFC3986]).

The generic URI specification [RFC3986] is very flexible about

equal ity conparisons, putting the focus on allow ng fal se negatives
and avoi ding fal se positives. |f conparisons are nade in a schemne-
i ndependent way, i.e., as URl conparisons only, many URNs that this
speci fication considers equal would be rejected. The di scussion
bel ow applies when the URI's involved are known to be URNs and thus
uses the terns "URN-equival ent” and "URN-equi val ence" to refer to
equi val ence as specified in this docunent.

Two URNs are URN-equivalent if their assigned-nane portions are
octet-by-octet equal after applying case normalization (as specified
in Section 6.2.2.1 of [RFC3986]) to the follow ng constructs:

1. the URI scheme "urn", by conversion to | ower case
2. the NID, by conversion to | ower case

3. any percent-encoded characters in the NSS (that is, all character
triplets that match the <pct-encodi ng> production found in
Section 2.1 of the base URI specification [ RFC3986]), by
conversion to upper case for the digits A-F.

Per cent - encoded characters MJST NOT be decoded, i.e., percent-
encodi ng normal i zation (as specified in Section 6.2.2.2 of [RFC3986])
MUST NOT be applied as part of the conparison process.

If an r-conponent, g-conponent, or f-conponent (or any conbination
thereof) is included in a URN, it MJST be ignored for purposes of
det er mi ni ng URN- equi val ence.

URN nanespace definitions MAY include additional rules for

URN- equi val ence, such as case insensitivity of the NSS (or parts
thereof). Such rules MJST al ways have the effect of elimninating sonme
of the fal se negatives obtained by the procedure above and MJST NOT
result in treating two URNs as not "the sanme" if the procedure here
says they are URN-equivalent. For related considerations with regard
to NID regi stration, see bel ow
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3.2. Exanples

This section shows a variety of URNs (using the "exanple" N D defined
in [RFC6963]) that highlight the URN-equival ence rul es.

First, because the schenme and NID are case insensitive, the follow ng
three URNs are URN-equival ent to each ot her

0 urn:exanpl e:al23, z456

0 URN: exanpl e: a123, z456

0 urn: EXAMPLE: al23, z456

Second, because the r-conponent, g-conponent, and f-conponent are not
taken into account for purposes of testing URN equival ence, the
following three URNs are URN-equivalent to the first three exanples
0 urn:exanpl e:al23, z456?+abc

0 urn:exanpl e:al23, z456?=xyz

0 urn:exanpl e: al23, z456#789

Third, because the "/" character (and anything that follows it) in
the NSS is taken into account for purposes of URN equival ence, the
following URNs are not URN-equivalent to each other or to the six
precedi ng URNSs:

0 urn:exanpl e:al23, z456/ f oo

0 urn:exanpl e:al23, z456/ bar

0 urn:exanpl e:al23, z456/ baz

Fourth, because of percent-encoding, the following URNs are

URN- equi val ent only to each other and not to any of those above (nhote
that, although %2C is the percent-encoded transformation of "," from
the previous exanpl es, such sequences are not decoded for purposes of

testi ng URN-equi val ence):
0 urn:exanpl e: al23%2Cz456

0 URN: EXAMPLE: a123%2cz456
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Fifth, because characters in the NSS other than percent-encoded
sequences are treated in a case-sensitive manner (unless otherw se
specified for the URN nanmespace in question), the follow ng URNs are
not URN-equivalent to the first three URNs:

0 urn:exanpl e: A123, z456
0 urn:exanpl e:al23, Z456

Si xth, on casual visual inspection of a URN presented in a human-
oriented interface, the following URN night appear the sanme as the
first three URNs (because U+0430 CYRILLIC SMALL LETTER A can be
confused with U+0061 LATIN SMALL LETTER A), but it is not
URN- equi val ent to the first three URNs:

0 urn:exanpl e: ¥00%B0123, z456
4. URI Confornmance

4.1. Use in URI Protocol Slots

Because a URN i s, syntactically, a URl under the "urn" schene, in
theory a URN can be placed in any protocol slot that allows for a URI
(to nanme just a few, the "href" and "src" attributes in HTM, the
base element in HTM.,, the "xm :base" attribute in XM. [ XM.- BASE], and
the "xm ns" attribute in XML for XML namespace nanmes [ XM.- NAMES] ) .

However, this does not inply that, semantically, it always makes
sense in practice to place a URNin a given URI protocol slot; in
particul ar, because a URN m ght not specify the location of a
resource or even point indirectly to one, it mght not be appropriate
to place a URN in a URI protocol slot that points to a resource
(e.g., the aforenmentioned "href" and "src" attributes).

Utimately, guidelines regarding when it is appropriate to use URI's
under the "urn" schene (or any other schene) are the responsibility
of specifications for individual URH protocol slots (e.g., the
specification for the "xm :base" attribute in XM. m ght recomend
that it is inappropriate to use URNs in that protocol slot). This
specification cannot possibly anticipate all of the rel evant cases,
and it is not the place of this specification to require or restrict
usage for individual protocol slots.
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4.2. Parsing

In part because of the separation of URN semantics from nore genera
URI syntax, generic URl processors need to pay special attention to
the parsing and analysis rules of RFC 3986 and, in particular, nust
treat the URI as opaque unless the schene and its requirenents are
recognized. In the latter case, such processors nay be in a position
to invoke schene-appropriate processing, e.g., by a URN resolver. A
URN resol ver can either be an external resolver that the URl resol ver
knows of or be functionality built into the URI resolver. Note that
this requirenent mght inpose constraints on the contexts in which
URNs are appropriately used; see Section 4.1.

4. 3. URNs and Rel ati ve References

Section 5.2 of [RFC3986] describes an algorithmfor converting a UR
reference that might be relative to a given base URl into "parsed
conmponents" of the target of that reference, which can then be
reconposed per RFC 3986, Section 5.3 into a target URI. This
algorithmis problematic for URNs because their syntax does not
support the necessary path conponents. However, if the algorithmis
appl i ed i ndependent of a particular schene, it should work
predictably for URNs as well, with the foll owi ng understandi ngs
(syntax production term nol ogy taken from RFC 3986):

1. A systemthat encounters a <URI-reference> that obeys the syntax
for <relative-ref> whether it explicitly has the schenme "urn" or
not, will convert it into a target URI as specified in RFC 3986

2. Because of the persistence and stability expectations of URNs,
aut hors of documents, etc., that utilize URNs should generally
avoi d the use of the "urn" scheme in any <URI-reference> that is
not strictly a <URI > as specified in RFC 3986, specifically
i ncluding those that would require processing of <relative-ref>.

4.4. Transport and D spl ay

When URNs are transported and exchanged, they MJST be represented in
the format defined herein. Further, URN-aware applications are
strongly encouraged to offer the option of displaying URNs in this
canonical formto allow for direct transcription (for exanple by
copy-and- paste techni ques). Such applications mght support the
display of URNs in a nore human-friendly formand night use a
character set that includes characters that are not permitted in URN
syntax as defined in this specification (e.g., when displaying URNs
to humans, such applications m ght repl ace percent-encoded strings
with characters froman extended character repertoire such as Uni code

[ UNI CODE] ) .
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To minimze user confusion, any application displaying URIs SHOULD

di splay the conplete URI (including, for URNs, the "urn" schene and
any conponents) to ensure that there is no confusion between URN N Ds
and URI schenme identifiers. For exanple, a URl beginning with

"urn: xnpp:" [RFC4854] is very different froma URI beginning with
"xmpp: " [RFC5122]. Simlarly, a potential Digital Object Identifier
(DA) URI schenme [DA-URI] is different from and possibly conpletely
unrel ated to, a possible DO URN namespace.

4.5. URI Design and Oanership

As nmentioned, the assignnent of URNs within a URN nanespace is a
managed process, as is the assignnent of URN namespaces thensel ves.
Al t hough design of the URNs to be assigned within a given URN
nanespace i s ceded by this specification to the URN nanespace
manager, doing so in a nmanaged way avoi ds the problens inherent in
unnanaged generation of URIs as described in the recomendati ons
regarding URI design and ownership [ RFC7320].

5.  URN Nanespaces

A URN nanespace is a collection of nanes that obey three constraints:
each name is (1) unique, (2) assigned in a consistent way, and (3)
assi gned according to a comon definition.

1. The "uni queness" constraint means that a nane within the URN
nanespace i s never assigned to nore than one resource and never
reassigned to a different resource (for the kind of "resource"
identified by URNs assigned within the URN nanespace). This
hol ds true even if the nane itself is deprecated or becones
obsol et e.

2. The "consistent assignhment” constraint neans that a name within
the URN nanespace is assigned by an organi zation or created in
accordance with a process or algorithmthat is always foll owed.

3. The "common definition" constraint means that there are clear
definitions for the syntax of nanes within the URN nanespace and
for the process of assigning or creating them

A URN nanespace is identified by a particular NND in order to ensure
the gl obal uni queness of URNs and, optionally, to provide a cue
regarding the structure of URNs assigned within a URN namespace.

Wth regard to gl obal uniqueness, using different NIDs for different
coll ections of nanmes ensures that no two URNs will be the sane for

different resources, because each collection is required to uniquely
assign each nane. However, a single resource MAY have nore than one
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URN assigned to it, either in the sane URN namespace (if the URN
nanespace permts it) or in different URN namespaces, and for either
simlar purposes or different purposes. (For example, if a publisher
assigns an | SBN [ RFC3187] to an el ectronic publication and that
publication is later incorporated into a digital |ong-termarchive
operated by a national library, the library mght assign the
publication a national bibliography nunber (NBN) [ RFC3188], resulting
intw URNs referring to the sanme book.) Subject to other
constraints, such as those inposed by the URI syntax [ RFC3986], the
rules of the URN schene are intended to all ow preserving the nornal
and natural form of nanes specified in non-URN identifier systens
when they are treated as URNs.

Wth regard to the structure of nanes assigned within a URN
nanespace, the devel opment of a nam ng structure (and thereby a
col l ection of nanes) depends on the requirenents of the comunity
defining the names, how the nanes will be assigned and used, etc.
These issues are beyond the scope of URN syntax and the general rules
for URN namespaces, because they are specific to the conmunity
defining a non-URN identifier systemor a particular URN nanespace
(e.g., the bibliographic and publishing communities in the case of
the "I SBN' URN nanmespace [RFC3187] and the "I SSN' URN nanespace

[ RFC3044] or the devel opers of extensions to the Extensible Messaging
and Presence Protocol [RFC6120] in the case of the "XMPP" URN
nanespace [ RFC4854]).

Because the colon character (":") is used to separate "urn" fromthe
NID and the NID fromthe NSS, it's tenpting to think of the entire
URN as being structured by colon characters and to assune that col ons
create a structure or hierarchy within the NSS portion of the URN
Such structure could be specified by a particular N D specification,
but there is no inplicit structure. 1In a URN such as

ur n: exanpl e: appl e: pear: plumcherry

the NSS string is "appl e: pear:plumcherry" as a whole, and there is
no specific neaning to the colon characters within that NSS string
unl ess such neaning is described in the specification of the
"exanpl e" nanespace

URN nanespaces inherit certain rights and responsibilities by the
nature of URNs, in particular

1. They uphold the general principles of a well-nmanaged URN
nanespace by providing persistent identification of resources and
uni que assi gnment of names in accordance with a comon
definition.
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2. Optionally, they can be registered in global registration
services such as those described in [ RFC2483].

There are two types of URN nanespaces: formal and informal. These
are distinguished by the expected | evel of service, the infornmation
needed to define the URN nanespace, and the procedures for
registration. Because the majority of the URN nanespaces regi stered
so far have been formal, this docunment concentrates on fornmal URN
nanespaces

5.1. Fornal URN Nanespaces

A formal URN nanespace provides benefit to sone subset of users on
the Internet. |In particular, it would not make sense for a fornal
URN namespace to be used only by a community or network that is not
connected to the Internet. For exanple, it would be inappropriate
for a URN nanespace to effectively force soneone to use a proprietary
network or service not open to the general Internet user. The intent
is that, while the community of those who might actively use the URNs
assigned within that URN nanespace m ght be small, the potential use
of names within that URN nanespace is open to any user on the
Internet. Formal URN namespaces mi ght be appropriate even when sone
aspects are not fully open. For exanple, a URN nanmespace m ght nake
use of a fee-based, privately managed, or proprietary registry for
assi gnnent of URNs in the URN nanespace. However, it mght stil
benefit some Internet users if the associ ated services have openly
publ i shed nanes.

An organization that will assign URNs within a fornmal URN nanespace
SHOULD neet the following criteria:

1. Organizational stability and the ability to maintain the URN
nanespace for a long tine; absent such evidence, it ought to be
cl ear how the URN namespace can renmain viable if the organi zation
can no | onger nmaintain the URN nanmespace.

2. Conpetency in URN assignment. This will inprove the |ikelihood
of persistence (e.g., to nmnimze the likelihood of conflicts).

3. Commtnent to not reassigning existing URNs and to allow ng old
URNs to continue to be valid (e.g., if the assignee of a URN is
no | onger a menber or custoner of the assigning organization, if
various information about the assignee or nanmed entity happens to
change, or even if the assignee or the named entity itself is no
| onger in existence; in all these cases, the URNis still valid).
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A formal URN nanmespace establishes a particular NID, subject to the
foll owi ng constraints (above and beyond the syntax rul es al ready
speci fied):

1. It MJST NOT be an already-regi stered N D

2. It MUST NOT start with "urn-" (which is reserved for informal URN
nanespaces) .

3. It MJST be nore than two characters long, and it MJUST NOT start
with ALPHA ALPHA "-", i.e., any string consisting of two letters
foll owed by one hyphen; such strings are reserved for potentia
use as NI Ds based on | SO al pha-2 country codes [| SO 3166-1] for
eventual national registrations of URN namespaces (however, the
definition and scoping of rules for allocation of responsibility
for such country-code-based URN nanespaces are beyond the scope
of this docunent). As a consequence, it MJST NOT start with the
string "xn--" or any other string consisting of two letters
foll owed by two hyphens; such strings are reserved for potentia
representation of DNS A-labels and simlar strings in the future
[ RFC5890] .

4. 1t MJST NOT start with the string "X-" so that it will not be
confused with or conflict with any experinmental URN nanespace
previously pernmitted by [ RFC3406].

Applicants and reviewers considering new Nl Ds should al so be aware
that they may have semantic inplications and hence be a source of
conflict. Particular attention should be paid to strings that m ght
be construed as identifiers for, or registered under the authority
of , countries (including | SO 3166-1 al pha-3 codes) and to strings
that mght inply association with existing URI schemes, non-URN
identifier systems, or trademarks. However, in line with traditiona
policies, disputes about "ownership" of particular strings are

di sagreenents anong the parties involved; neither | ANA nor the | ETF
wi Il become involved in such di sputes except in response to orders
froma court of conpetent jurisdiction

5.2. Informal URN Namespaces

I nformal URN nanespaces are full-fledged URN nanespaces, with all the
associated rights and responsibilities. Informal URN nanespaces
differ fromformal URN nanespaces in the process for assigning the
NI D: for an informal URN namespace, the registrant does not designate
the NID;, instead, | ANA assigns the NID consisting of the string
"urn-" followed by one or nore digits (e.g., "urn-7") where the
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digits consist of the next available nunber in the sequence of
positive integers assigned to informal URN nanmespaces. Thus, the
syntax of an informal URN namespace identifier is:

I nf or mal NanespaceNane "urn-" Nunber

Nunber = DigitNonZero 0*Digit

D‘ gi t '\bnzer O = n 1II/ n 2II / n 3II / n 4II/ n 5II
/ n 6" / n 7ll / n 8ll / n 9"

Digit = "0" / DigitNonZero

The only restrictions on <Nunmber> are that it (1) consist strictly of
ASCI| digits, (2) not have | eading zeros, and (3) not cause the NID
to exceed the length limtations defined for the URN syntax (see
Section 2).

6. Defining and Registering a URN Nanespace
6.1. Overview

Because t he space of URN namespaces is itself managed, the definition
of a URN nanespace SHOULD pay particular attention to:

1. The purpose of the URN namespace.

2. The syntax of URNs assigned within the URN nanespace, including
the internal syntax and anticipated effects of r-components or
g-conponents. (The syntax and interpretation of f-conponents are
defined in RFC 3986.)

3. The process for assigning URNs within the URN nanmespace.

4. The security inplications of assigning URNs within the URN
nanespace and of using the assigned URNSs.

5. Any potential interoperability issues with URNs assigned within
t he URN namespace.

6. Optionally, the process for resolving URNs assigned within the
URN namespace.

The section on conpleting the tenplate (Section 6.4) explains these
matters in greater detail. Although the registration tenplates are
the sane in all cases, slightly different procedures are used
dependi ng on the source of the registration.
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6.2. Registration Policy and Process: Community Registrations

The basic registration policy for URN nanespaces is Expert Review as
defined in the | ANA Consi derations docurment [RFC5226]. For URN
nanespaces or their definitions that are intended to becone standards
or constituent parts of standards, the output of the Expert Revi ew
process is intended to be a report rather than instructions to | ANA
to take action (see below). The key steps are:

1. Fill out the URN nanespace registration tenplate (see Section 6.4
and Appendi x A). This can be done as part of an Internet-Draft
or a specification in another series, although that is not a
requi renent.

2. Send the conpleted tenplate to the urn@etf.org discussion |ist
for review.

3. If necessary to address conments received, repeat steps 1 and 2

4. |1f the Designated Experts approve the request and no
standardi zati on action is involved, the IANA will register the
requested NID. |f standardization is anticipated, the Designated
Experts will prepare a report and forward it to the appropriate
st andards approval body (the IESGin the case of the |ETF); | ANA
will register the requested NID only after receiving directions
fromthat body and a copy of the Expert Review report.

A URN nanespace registration can be revised by updating the
registration tenplate, followi ng the same steps outlined above for
new registrations. A revised registration MIST describe differences
fromprior versions and SHOULD make special note of any rel evant
changes in the underlying technol ogi es or URN nanespace nanagenent
processes.

Experience to date with URN nanespace regi stration requests has shown
that registrants sonetinmes do not initially understand sonme of the
subtl eties of URN nanespaces and that defining the URN nanespace in
the formof a specification enables the registrants to clearly
fornmulate their "contract” with the intended user comunity.
Therefore, although the registration policy for fornmal URN nanespaces
is Expert Review and a specification (as distinct fromthe
registration tenplate) is not strictly required, registrants SHOULD
provide a stable specification docurmenting the URN nanmespace
definition and expandi ng upon the issues described herein.

Because nam ng can be difficult and contentious, URN nanespace

registrants and the Designhated Experts are strongly encouraged to
work together in a spirit of good faith and mutual understanding to
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achi eve rough consensus (see [RFC7282]) on handling registration
requests. They are al so encouraged to bring additional expertise
into the discussion if that would be hel pful in providing perspective
or ot herw se resolving issues.

Especially when iterations in the registration process are prol onged,
Desi gnhat ed Experts are expected to take reasonabl e precautions to
avoid "race conditions" on proposed NIDs and, if such situations
arise, to encourage applicants to work out any conflicts anong

t hensel ves.

6.3. Registration Policy and Process: Fast Track for Standards
Devel opnment Organi zations, Scientific Societies, and Simlar
Bodi es

The | ETF recogni zes that situations will arise in which URN
nanespaces wWill be created to either enbed existing and established
standards, particularly identifier standards, or reflect know edge,
term nol ogy, or nethods of organizing information that lie well
outside the IETF s scope or the likely subject matter know edge of
its Designated Experts. In situations in which the registration
request originates from or is authorized by, a recognized standards
devel opnment organi zation, scientific society, or their designees, a
somewhat different procedure is available at the option of that body:

1. The URN namespace registration tenplate is filled out and
submitted as in steps 1 and 2 of Section 6. 2.

2. A specification is required that reflects or points to the needed
external standards or specifications. Publication in the RFC
Series or through an | ETF process (e.g., posting as an Internet-
Draft) is not expected and woul d be appropriate only under very
unusual circunstances

3. The reviews on the discussion |list and by the Designated Experts
are strictly advisory, with the decisions about what advice to
accept and the length of tine to allocate to the process strictly
under the control of the external body.

4. \Wen that body concludes that the application is sufficiently
mature, its representative(s) will request that | ANA conplete the
registration for the NND, and |ANA will do so.

Deci si ons about whether to recogni ze the requesting entity as a

st andar ds devel opnent organi zation or scientific society are the
responsibility of the | ESG
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A nodel similar to this has already been defined for recognized
st andards devel opnent organi zations that wish to register nmedia
types. The docunent describing that nechani sm[ RFC6838] provides
somewhat nore information about the general approach

6.4. Conpleting the Tenpl ate

A template for defining and registering a URN nanespace i s provided
in Appendix A. This section describes considerations for conpleting
the tenpl ate.

6.4.1. Purpose
The "Purpose" section of the tenplate describes matters such as:

1. The kinds of resources identified by URNs assigned within the URN
nanmespace

2. The scope and applicability of the URNs assigned within the URN
nanespace; this mght include information about the community of
use (e.g., a particular nation, industry, technol ogy, or
organi zation), whether the assigned URNs wi |l be used on public
networks or private networks, etc.

3. How the intended community (and the Internet conmmunity at |arge)
will benefit fromusing or resolving the assigned URNSs.

4. How the URN nanespace relates to and conpl ements existing URN
nanespaces, URI schenes, and non-URN identifier systens.

5. The kinds of software applications that can use or resolve the
assigned URNs (e.g., by differentiating anmong di sparate URN
nanespaces, identifying resources in a persistent fashion, or
meani ngful Iy resol ving and accessing services associated with the
URN nanespace).

6. Whether resolution services are available or will be avail able
(and, if so, the nature or identity of the services). Exanples
of g-component and (when they are standardi zed) r-comnponent
semanti cs and syntax are hel pful here, even if detailed
definitions are provided el sewhere or |ater.

7. Wether the URN nanmespace or its definition is expected to becone

a constituent part of a standard being developed in the | ETF or
some ot her recogni zed standards body.
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6. 4. 2.

Synt ax

The "Syntax" section of the tenplate contains:

1.

A description of the structure of URNs within the URN nanespace,
in conformance with the fundanmental URN syntax. The structure

m ght be described in terns of a formal definition (e.g., using
ABNF [ RFC5234]), an algorithm for generating conformant URNs, or
a regul ar expression for parsing the name into constituent parts;
alternatively, the structure m ght be opaque.

Any special character encoding rules for assigned URNs (e.g.,
whi ch character ought to al ways be used for quotes).

Rul es for determ ning URN-equi val ence between two nanes in the
URN nanmespace. Such rul es ought to always have the effect of
elimnating fal se negatives that mght otherw se result from
conparison. If it is appropriate and hel pful, reference can be
made to particul ar equival ence rules defined in the UR
specification [ RFC3986] or to Section 3 of this docunent.
Exanmpl es of URN-equi val ence rul es include equival ence between
uppercase and | owercase characters in the NSS, between hyphenated
and non-hyphenated groupings in the nane, or between single
quot es and doubl e quotes. There nmay al so be nanespace-specific
speci al encodi ng considerations, especially for URNs that contain
enbedded fornms of names fromnon-URN identifier systens. (Note
that these are not normative statenents for any kind of best
practice related to handling of relationshi ps between characters
in general; such statenents are limted to one particular URN
nanespace only.)

Any speci al considerations necessary for conformng with the URN
syntax. This is particularly applicable in the case of existing,
non-URN i dentifier systens that are used in the context of URNs.
For exanple, if a non-URN identifier systemis used in contexts
other than URNs, it mght nmake use of characters that are
reserved in the URN syntax. This section ought to note any such
characters and outline necessary mappings to conformto URN
syntax. Normally, this will be handl ed by percent-encoding the
character as specified in Section 2.1 of the URl specification

[ RFC3986] and as discussed in Section 1.2.2 of this

speci fication.

Any speci al considerations for the meaning of g-conponents (e.g.,
keywords) or f-conponents (e.g., predefined ternms) in the context
of this URN nanespace
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6.4.3. Assignnent
The "Assignnent” section of the tenplate describes matters such as:

1. Mechanisms or authorities for assigning URNs to resources. It
ought to make cl ear whether assignnent is conpletely open (e.g.,
followi ng a particular procedure such as first-cone, first-served
(FCFS)), conpletely closed (e.g., for a private organization), or
limted in various ways (e.g., delegated to authorities
recogni zed by a particular organization); if limted, it ought to
expl ain how to becone an assi gner of names or how to request
assi gnnent of names from existing assignnent authorities.

2. Methods for ensuring that URNs within the URN namespace are
uni que. For exanple, nanmes m ght be assigned sequentially or in
accordance with sone wel |l -defined process by a single authority,
assignnent mght be partitioned anong del egated authorities that
are individually responsi ble for respecting uni queness rules, or
URNs m ght be created i ndependently follow ng an al gorithmthat
itsel f guarantees uni queness.

6.4.4. Security and Privacy

The "Security and Privacy" section of the tenplate describes any
potential issues related to security and privacy with regard to
assi gnnent, use, and resolution of names within the URN namespace.
Exanmpl es of such issues include:

0 The consequences of producing fal se negatives and fal se positives
during conparison for URN equival ence (see Section 3.1 of this
specification and "Issues in lIdentifier Conparison for Security
Pur poses" [ RFC6943]).

0 Leakage of private information when names are conmuni cated on the
public Internet.

0 The potential for directory harvesting.

0 Various issues discussed in the guidelines for security
considerations in RFCs [ RFC3552] and the privacy considerations
for Internet protocols [RFC6973]. In particular, note the privacy
consi derations text for the G obal System for Mbile
Conmruni cati ons Association (GSMA) / International Mbile station
Equi prent Identity (IMEl) nanmespace [ RFC7254], which may provide a
useful nodel for such cases
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6.4.5. Interoperability

The "Interoperability" section MJST specify any known potenti al
issues related to interoperability. Exanples include possible
confusion with other URN nanespaces, non-URN identifier systens, or
URI schenes because of syntax (e.g., percent-encoding of certain
characters) or scope (e.g., overlapping areas of interest). |If at
all possible, concerns that arise during the registration of a URN
nanespace (e.g., due to the syntax or scope of a non-URN identifier
system should be resolved as part of or in parallel to the

regi stration process.

6.4.6. Resolution

The "Resol ution"” section MJST specify whether resol ution mechani snms
are intended or anticipated for URNs assigned within the URN
namespace

If resolution is intended, then this section SHOULD specify whether
the organi zation that assigns URNs within the URN nanespace intends
to operate or recomend any resolution services for URNs within that
URN nanespace. 1In addition, if the assigning organization intends to
i npl ement registration for publicly advertised resolution services
(for exanple, using a systemdeveloped in the spirit of the origina
architectural principles and service descriptions for URN resol ution
[ RFC2276] [ RFC2483]), then this section SHOULD Iist or reference the
requirenents for being publicly advertised by the assigning

organi zation. In addition, this section SHOULD descri be any specia
considerations for the handling of r-conponents in the context of
this URN nanespace.

6.4.7. Additional Infornmation
The "Additional Information" section includes information that would
be useful to those trying to understand this registration or its
relationship to other registrations, such as conparisons to existing
URN namespaces that mi ght seemto overlap

This section of the tenplate is optional

Sai nt-Andre & Klensin St andards Track [ Page 30]



RFC 8141 URNs April 2017

7. | ANA Consi derati ons
7. 1. URI Schene

This section updates the registration of the "urn" URl schene in the
Permanent URI Registry [URl-Registry].

URI Schene Nane: urn

Status: permanent

URI Schene Syntax: See Section 2 of RFC 8141.

URI Schene Semantics: The "urn" scheme identifies Uniform Resource
Nanes, which are persistent, |ocation-independent resource
identifiers.

Encodi ng Consi derations: See Section 2 of RFC 8141.
Applications/Protocols That Use This URI Schene Nane: Uniform
Resource Names are used in a wide variety of applications,

i ncludi ng bibliographic reference systens and as nanes for
Ext ensi bl e Mar kup Language (XM.) nanespaces.

Interoperability Considerations: See Section 4 of RFC 8141.

Security Considerations: See Sections 6.4.4 and 8 of RFC 8141.

Contact: URNBIS working group [nailto:urn@etf.org]

Aut hor/ Change Controller: This schene is registered under the | ETF
tree. As such, the | ETF mai ntai ns change control.

Ref erences: None.

7.2. Registration of URN Namespaces
Thi s docunent outlines the processes for registering URN nanmespaces
and has inplications for the IANAin terns of registries to be
mai ntai ned (see especially Section 6). In all cases, the | ANA ought
to assign the appropriate NID (formal or infornmal) once the
procedures outlined in Section 6 have been conpl et ed.

7.3. Discussion List for New and Updated N D Regi strations
As discussed el sewhere in this docunent, the discussion |ist

specified in RFC 3406 (urn-nid@pps.ietf.org) is discontinued and
repl aced by the discussion list urn@etf.org.
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8. Security and Privacy Considerations

The definition of a URN nanespace needs to account for potential
security and privacy issues related to assignnent, use, and

resol ution of nanmes within the URN nanespace (e.g., sone URN

resol vers mght assign special nmeaning to certain characters in the
NSS); see Section 6.4.4 for further discussion.

In nmost cases, URN nanespaces provide a way to declare public

information. Normally, these declarations will have a relatively | ow
security profile; however, there is always the danger of "spoofing"
and providing msinformation. Information in these declarations

ought to be taken as advisory.
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Appendi x A.  Registration Tenpl ate

Nanespace Identifier: Requested of IANA (formal) or assigned by | ANA
(informal).

Version: The version of the registration, starting with 1 and
incrementing by 1 with each new version

Date: The date when the registration is requested of | ANA, using the
format YYYY- MM DD

Regi strant: The person or organi zation that has registered the NID
i ncludi ng the name and address of the registering organization, as
well as the name and contact information (email, phone nunber, or
postal address) of the designated contact person. |If the
registrant is a recogni zed standards devel opment organi zation,
scientific society, or simlar body requesting the fast-track
regi stration procedure (see Section 6.3), that information should
be clearly indicated in this section of the tenplate.

Purpose: Described in Section 6.4.1 of this docunent.

Syntax: Described in Section 6.4.2 of this docunment. Unless the
registration explicitly describes the semantics of r-conponents,
g- conponents, and f-conponents in the context of this URN
nanespace, those semantics are undefi ned.

Assignnent: Described in Section 6.4.3 of this docunent.

Security and Privacy: Described in Section 6.4.4 of this docunent.

Interoperability: Described in Section 6.4.5 of this docunent.

Resol ution: Described in Section 6.4.6 of this docunent.

Docunentation: A pointer to an RFC, a specification published by
anot her standards devel opnent organi zati on, or another stable
docunent that provides further information about this URN
nanespace.

Addi tional Information: Described in Section 6.4.7 of this docunent.

Revi sion Information: Description of changes from prior version(s).
(Applicable only when earlier registrations have been revised.)
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Appendi x B. Changes from RFC 2141

Thi s docunent nakes substantive changes fromthe syntax and semantics
of [RFC2141]:

B.1. Syntax Changes from RFC 2141
The syntax of URNs as provided in [RFC2141] was defined before the
updat ed specification of URIs in [ RFC3986]. The definition of URN
syntax is updated in this docunent to do the follow ng:

0 Ensure consistency with the URl syntax.

o Facilitate the use of URNs with paranmeters simlar to URI queries
and fragnents.

o0 Permt paraneters influencing URN resol ution.

0 Ease the use of URNs with non-URN identifier systens that include
the "/" character.

In particular, this specification does the follow ng:

0 Extends URN syntax to explicitly allow the characters "/", "?",
and "#", which were reserved for future use by RFC 2141. This
change al so effectively allows several components of the URI
syntax al t hough without necessarily tying those conmponents to URI
semanti cs.

o Defines general syntax for an additional conponent that can be
used in interactions with a URN resol ution service.

o Disallows "-" at the end of the N D.
o Alows the "/", "~", and "&" characters in the NSS.

0 Makes several snaller syntax adjustnents.
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B. 2.

(o]

(o]

O her Changes from RFC 2141

Formally registers "urn" as a URl schene.
Al l ows what are now call ed r-conponents, ¢g-conponents, and

f - component s.

In addition, sone of the text has been updated to be consistent with
the definition of URIs [RFC3986] and the processes for registering
information with the I ANA [ RFC5226], as well as nore nodern gui dance
with regard to security [ RFC3552], privacy [RFC6973], and identifier
conpari son [ RFC6943].

Appendi x C. Changes from RFC 3406

Thi s docunent nakes the followi ng substantive changes from [ RFC3406] :

1.

Rel axes the registration policy for formal URN nanespaces from
"I ETF Review' to "Expert Review' as discussed in Section 6. 2.

Renoves the category of experinmental URN namespaces, consistent
with [ RFC6648]. Experinmental URN nanespaces were denoted by
prefixing the nanespace identifier with the string "X-". Because
experinmental URN nanespaces were never regi stered, renoving the
experinental category has no inpact on the existing registries.
Because experimental URN namespaces are not nanaged, strings
conform ng to URN syntax within experinmental URN nanmespaces are
not valid URNs. Truly experinental usages may, of course, enploy
the "exanpl e" nanespace [ RFC6963].

Adds sone information to, but generally sinplifies, the URN
nanespace registration tenpl ate.
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