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Abst ract

Thi s docunent describes an Extensible Provisioning Protocol (EPP)
ext ensi on mappi ng for the provisioning and nanagenent of E. 164
nunbers that represent domain names stored in a shared centra
repository. Specified in XM, this mapping extends the EPP domain
nane nmapping to provide additional features required for the
provi si oni ng of E. 164 nunbers.
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1. | nt roducti on

Thi s docunent describes an E. 164 nunber nmapping for version 1.0 of
the Extensible Provisioning Protocol (EPP). This nmapping, an

ext ensi on of the domai n nanme mapping described in [1], is specified
usi ng the Extensible Markup Language (XM.) 1.0, as described in [2],
and XM_ Schenma notation, as described in [3] and [4].

The EPP core protocol specification [5] provides a conplete
description of EPP conmmand and response structures. A thorough
under st andi ng of the base protocol specification is necessary to
understand the mappi ng described in this document.

Hol | enbeck St andards Track [ Page 2]



RFC 4114 EPP E. 164 Mappi ng June 2005

ENUM [ 6] describes how the Domain Nane System (DNS) can be used to
identify services associated with an E. 164 nunber. The EPP napping
described in this docunent specifies a nechanismfor the provisioning
and managenent of E. 164 nunbers stored in a shared centra

repository. Information exchanged via this mapping can be extracted
fromthe repository and used to publish DNS resource records as
described in ENUM [6]. Exanples used in this docurment were chosen
specifically to illustrate provisioning concepts for the exanple
resource records described in the ENUM speci fication

1.1. Conventions Used in This Docunent

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [7].

In exanples, "C." represents |lines sent by a protocol client, and
"S:" represents lines returned by a protocol server. Indentation and
white space in exanples are only provided to illustrate el enent

rel ati onships and are not a REQU RED feature of this specification

XM. is case sensitive. Unless stated otherwi se, XM specifications
and exanpl es provided in this document MJST be interpreted in the
character case presented to devel op a conform ng inpl enentation

2. nject Attributes

Thi s extension adds elements to the EPP domai n name mapping [1].
Only new el enent descriptions are described here.

2.1. E. 164 Domai n Names

An E. 164 donain name is a representation of an E. 164 nunber that has
been translated to conformto domai n nane syntax, as described in the
ENUM specification [6]. The |abels used to describe the nane space
of an E. 164 domain nane are a policy matter that is beyond the scope
of this docunent.

2.2. NAPTR Fields

According to ENUM [ 6], Nami ng Authority Pointer (NAPTR) resource
records are used to identify available ways for contacting a specific
node identified by a domain nanme created fromthe translation of an

E. 164 nunber. The basic NAPTR record format is described in RFC 3403
[8]. Rules for structuring and using NAPTR records for use with ENUM
are described in RFC 3761 [6].
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Several NAPTR field values are optional per RFC 3403. RFC 3761
descri bes processing rules that require the presence of certain NAPTR
field values. This docunent describes field value requirenents that
correspond to RFC 3761.

2.2.1. Oder

The NAPTR order field, a 16-bit unsigned integer, is represented in
this mappi ng using the XM. Schema "unsi gnedShort" data type.

2.2.2. Preference

The NAPTR preference field, a 16-bit unsigned integer, is represented
in this mapping using the XM. Schenma "unsi gnedShort" data type.

2.2.3. Flags

The NAPTR flags field is represented in this mapping using a single
character. The case of the flag character is not significant.

2.2.4. Service

The NAPTR service field is represented in this mapping using a
character string with an unspecified maxi numlength. Valid val ues
are application-dependent.

2.2.5. Regul ar Expression
The NAPTR regexp field is represented in this mapping using a
character string with an unspecified maxinumlength. This field can
contai n nunmerous backsl ashes and should thus be treated with care.
2.2.6. Repl acenent
The NAPTR repl acenent field, whose value is a domain nanme, is
represented in this mapping using a character string with a naxi mum
| ength of 255 characters.
3. EPP Command Mappi ng
A detail ed description of the EPP syntax and semantics can be found
in the EPP core protocol specification [5]. The comand nappi ngs

descri bed here are specifically for use in inplenmenting ENUM
provi si oni ng processes via EPP
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3.1. EPP Query Conmands

EPP provides three commands to retrieve object information: <check>
to determine if an object is known to the server, <info> to retrieve
detailed informati on associated with an object, and <transfer> to
retrieve object transfer status information.

3.1.1. EPP <check> Command

Thi s extensi on does not add any el enents to the EPP <check> command
or <check> response described in the EPP domain mapping [1].

3.1.2. EPP <info> Command

Thi s extension does not add any elenents to the EPP <i nfo> comrand
described in the EPP domain mapping [1]. Additional elenents are
defined for the <info> response.

When an <i nfo> command has been processed successfully, the EPP
<resDat a> el ement MJST contain child elenments as described in the EPP
domain mapping [1]. |In addition, the EPP <extension> el ement MJST
contain a child <el64:infData> elenent that identifies the extension
nanespace and the | ocation of the extension schema. The <el64:

i nf Dat a> el ement contains one or nore <el64: naptr> el enents that
contain the following child el enments:

- An <el64:order> elenent that contains a NAPTR order val ue.
- An <el64:pref> element that contains a NAPTR preference val ue.

- An OPTIONAL <el64:fl ags> el enent that contains a NAPTR fl ags
val ue.

- An <el64:svc> elenent that contains a NAPTR service val ue.

- An OPTI ONAL <el64:regex> el ement that contains a NAPTR regul ar
expressi on val ue.

- An OPTI ONAL <el64:repl acenent > el ement that contains a NAPTR
repl acement val ue.
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Exampl e <i nfo> response

S: <?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
S: <epp xm ns="urn:ietf:params: xm : ns: epp-1. 0"

<donmi
<domi
<domi
<doma
<domi
<donmai
<donmi

<domi
<donmai
<donmi
<domi
<domi
<doma
<domi
<donmai
<donmi
<domi

PRRRRRRRRRDRDRDRRRRDRRRDDDRRVVLLLLVLLLLLLLLLLOY
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n
<donmi n: pw>2f 00BAR</ donmai n: pw>
</ domai n: aut hl nf 0>
</ donui n: i nf Dat a>
</ resDat a>
<ext ensi on>
<el64:infData xm ns:el64="urn:ietf:parans: xm:ns: el64epp-1. 0"
Xsi : schemalLocati on="urn:ietf: parans: xm : ns: el64epp-1.0
el64epp- 1. 0. xsd" >
<el64: naptr>
<el64: or der >10</ e164: or der >
<el64: pref >100</ el164: pref >
<el64: fl ags>u</el64: fl ags>

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
Xsi : schemalLocati on="urn:ietf: parans: xm:ns:epp-1.0
epp- 1. 0. xsd" >
<r esponse>
<result code="1000">
<msg>Conmand conpl et ed successful |l y</ nmsg>
</result>
<r esDat a>
<domai n: i nf Dat a
xm ns: domai n="urn:ietf:paramnms: xm : ns: domai n-1. 0"
xsi : schemaLocati on="urn:ietf: paranms: xm :ns:domain-1.0
domai n- 1. 0. xsd" >
n
n: r oi d>EXAMPLE1- REP</ dormi n: r oi d>
n:status s="ok"/>
n
n
n

nane>3.8.0.0.6.9.2.3.6.1.4.4.el64. ar pa</ domai n: nane>

regi strant>j d1234</ donai n: r egi st rant >

:contact type="adm n">sh8013</donai n: cont act >
:contact type="tech">sh8013</domai n: cont act >
n
<donmi n: host Obj >ns1. exanpl e. conx/ domai n: host Chj >
<donmi n: host Obj >ns2. exanpl e. conx/ domai n: host Chj >
</ domai n: ns>

n
n: host >ns2. exanpl e. conk/ domai n: host >
n: cl I D>A i ent X</ domai n: cl | D>

n: crl D>C i ent Y</ domai n: cr | D>

n
n
n
n
n

ns>

host >ns1. exanpl e. conx/ donmai n: host >

cr Dat €>1999- 04- 03T22: 00: 00. 0Z</ domai n: cr Dat e>

:upl D> i ent X</ domai n: upl D>

: upDat €>1999- 12- 03T09: 00: 00. 0Z</ domai n: upDat e>
: exDat e>2005- 04- 03T22: 00: 00. 0Z</ domai n: exDat e>
: tr Dat e>2000- 04- 08T09: 00: 00. 0Z</ donmi n: t r Dat e>

aut hl nf o>
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<el64: svc>E2U+si p</ el64: svc>
<el64:regex>"1" *$!sip:info@xanpl e. com "</ el64:regex>
</ el64: naptr>
<el64: naptr>
<el64: order >10</ el164: or der >
<el64: pref >102</ el164: pref >
<el64: fl ags>u</el64: fl ags>
<el64: svc>E2U+nsg</ el64: svc>
<el64:regex>"!". *$! mailto:info@xanple.con"</el64:regex>
</ el64: naptr>
</ e164: i nf Dat a>
</ ext ensi on>
<trl D>
<cl TRI b>ABC- 12345</ ¢l TRI D>
<svTRI D>54322- XYZ</ svTRI D>
</[tr|D>
</ response>
S: </ epp>

PRRDDDDDDDDDDDUNUN®N

An EPP error response MJST be returned if an extended <info> comrand
can not be processed for any reason

3.1.3. EPP <transfer> Conmand

Thi s extension does not add any elenents to the EPP <transfer>
command or <transfer> response described in the EPP domai n mapping

[1].
3.2. EPP Transform Commands

EPP provides five commands to transform objects: <create> to create
an instance of an object, <delete> to delete an instance of an
object, <renew> to extend the validity period of an object,
<transfer> to manage object sponsorship changes, and <update> to
change information associated with an object.

3.2.1. EPP <create> Command

Thi s extension defines additional elements for the EPP <create>
conmand described in the EPP domain mapping [1]. No additiona
el ements are defined for the EPP <create> response.

The EPP <create> command provides a transformoperation that allows a
client to create a domamin object. |In addition to the EPP comrand

el ements described in the EPP domain mapping [1], the comrand MJST
contain an <extension> elenent. The <extension> element MJST contain
a child <el64:create> elenent that identifies the extension nanespace
and the |l ocation of the extension schema. The <el64:create> el ement
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contains one or nore <el64:naptr> elenents that contain the follow ng
child el enents:

- An <el64:order> el enent that contains a NAPTR order val ue.
- An <el64:pref> elenent that contains a NAPTR preference val ue.

- An OPTIONAL <el64:fl ags> el enent that contains a NAPTR fl ags
val ue.

-  An <el64:svc> el enent that contains a NAPTR service val ue.

- An OPTI ONAL <el64:regex> el enment that contains a NAPTR regul ar
expressi on val ue.

- An OPTI ONAL <el64:repl acement> el enent that contains a NAPTR
repl acement val ue

Exanpl e <creat e> command

C. <?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
C. <epp xm ns="urn:ietf:params: xm : ns: epp-1. 0"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
Xsi : schemalLocati on="urn:ietf: parans: xm:ns:epp-1.0
epp- 1. 0. xsd" >
<conmmand>
<create>
<dommai n: create
xm ns: domai n="urn:ietf:parans: xm : ns: domai n-1. 0"
Xsi : schemalLocati on="urn:ietf: parans: xm : ns: domai n-1. 0
domai n- 1. 0. xsd" >
<domai n: name>3.8.0.0.6.9.2.3.6.1.4.4.el64. ar pa</ dormai n: name>
<domai n: period unit="y">2</donai n: peri od>
<domai n: ns>
<domai n: host Gbj >ns1. exanpl e. conx/ domai n: host Cbj >
<donmi n: host Obj >ns2. exanpl e. conx/ domai n: host Chj >
</ domai n: ns>
<donmi n: regi strant >j d1234</ donmi n: regi strant >
<dommi n: cont act type="admi n">sh8013</domnai n: cont act >
<donai n: cont act type="tech">sh8013</donai n: cont act >
<dormai n: aut hl nf o>
<donmi n: pw>2f 00BAR</ domai n: pw>
</ domai n: aut hl nf o>
</ domai n: cr eat e>
</create>
<ext ensi on>
<el64:create
xm ns: el64="urn:ietf:parans: xm :ns: el64epp-1. 0"

Q0000000000000 000000000000
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Xsi : schemaLocati on="urn:ietf: parans: xm : ns: el64epp-1.0
el64epp- 1. 0. xsd" >
<el64: naptr>
<el64: or der >10</ el64: or der >
<el64: pref >100</ e164: pref >
<el64: fl ags>u</el64: fl ags>
<el64: svc>E2U+si p</ el64: svc>
<el64:regex>"1" *$!sip:info@xanpl e. com "</ el64:regex>
</ el64: naptr>
<el64: naptr>
<el64: order >10</ el164: or der >
<el64: pref >102</ el164: pref >
<el64: fl ags>u</el64: fl ags>
<el64: svc>E2U+nsg</ el64: svc>
<el64:regex>"!". *$! mailto:info@xanple.con"</el64:regex>
</ el64: naptr>
</ el64: create>
</ ext ensi on>
<cl TRI D>ABC- 12345</ c| TRI D>
C. </ command>
C </ epp>

OO000000000000000000

VWhen an extended <create> command has been processed successfully,
the EPP response is as described in the EPP dommi n mapping [1].

3.2.2. EPP <del et e> Conmmand

Thi s extensi on does not add any el enents to the EPP <del ete> conmmand
or <del ete> response described in the EPP domai n mapping [1].

3.2.3. EPP <renew> Conmmand

Thi s extension does not add any el enents to the EPP <renew> comand
or <renew> response described in the EPP donmain mapping [1].

3.2.4. EPP <transfer> Conmmand

Thi s extension does not add any elenents to the EPP <transfer>
command or <transfer> response described in the EPP domai n nmapping

[1].
3.2.5. EPP <update> Conmmand
Thi s extension defines additional elenments for the EPP <update>

command described in the EPP domain mapping [1]. No additiona
el enents are defined for the EPP <update> response.
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The EPP <update> command provides a transformoperation that allows a
client to change the state of a domain object. |In addition to the
EPP command el enents described in the EPP domain mapping [1], the
<updat e> command MUST contai n an <extension> el ement. The

<ext ensi on> el enent MJST contain a child <el64:update> el emrent that
identifies the extension nanespace and the |ocation of the extension
schenma. The <el64: update> el enent contains one or nore <el64:add> or
<el64:remr el enents. Each <el64: add> and <el64:rent el ement contains
an <el64:naptr> el enent that contains the follow ng child el enents:

- An <el64:order> el enent that contains a NAPTR order val ue.
- An <el64:pref> elenment that contains a NAPTR preference val ue.

- An OPTIONAL <el64:fl ags> el enent that contains a NAPTR fl ags
val ue.

- An <el64:svc> el enent that contains a NAPTR service val ue.

- An OPTI ONAL <el64:regex> el enent that contains a NAPTR regul ar
expressi on val ue.

- An OPTIONAL <el64:repl acenent > el ement that contains a NAPTR
repl acenent val ue

Exanpl e <updat e> comand:

C. <?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
C. <epp xm ns="urn:ietf:paranms: xm : ns: epp-1. 0"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
Xsi : schemaLocati on="urn:ietf: parans: xm:ns:epp-1.0
epp- 1. 0. xsd">

<conmand>

<updat e>

<domai n: updat e
xm ns: domai n="urn:ietf:parans: xn : ns: donai n-1. 0"
Xsi : schemalLocati on="urn:ietf: parans: xm : ns: domai n-1. 0
donmai n- 1. 0. xsd" >
<domai n: name>3.8.0.0.6.9.2.3.6.1.4.4.el64. ar pa</ dormai n: name>
</ domai n: updat e>
</ updat e>
<ext ensi on>
<el64: update xm ns:el64="urn:ietf:parans: xm : ns: el64epp-1. 0"
xsi : schemalLocati on="urn:ietf: parans: xm : ns: el64epp-1.0
el64epp- 1. 0. xsd" >
<el64:renv
<el64: naptr>
<el64: or der >10</ e164: or der >

DO00000000000O0000000
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<el64: pref >102</ el164: pref >
<el64: fl ags>u</el64: fl ags>
<el64: svc>E2U+nsg</ el64: svc>
<el64:regex>"!". *$! mailto:info@xanple.con"</el64:regex>
</ el64: naptr>
</ el64:renp
</ e164: updat e>
</ ext ensi on>
<cl TRI D>ABC- 12345</ cl TRI D>
C. </ conmmand>
C. </ epp>

000000000

When an extended <update> comand has been processed successfully,
the EPP response is as described in the EPP domain mapping [1].

4. Formal Syntax

An EPP object mapping is specified in XM. Schenma notation. The
formal syntax presented here is a conplete schenma representation of
the object napping suitable for automated validation of EPP XM

i nstances. The BEG N and END tags are not part of the schema; they
are used to note the beginning and ending of the schema for UR

regi stration purposes.

BEG N
<?xm version="1.0" encodi ng="UTF-8""?>

<schema t ar get Namespace="urn:ietf:parans: xm : ns: el64epp-1. 0"
xm ns: el64="urn:ietf:parans: xm :ns: el64epp- 1. 0"
xm ns="htt p://ww. w3. or g/ 2001/ XM_Schema"
el ement For nDef aul t ="qual i fi ed" >

<annot at i on>
<docunent ati on>
Ext ensi bl e Provi sioning Protocol v1.0
domai n nane extension schema for E. 164 nunber provisioning.
</ docunent at i on>
</ annot ati on>

<I--

Child elenents found in EPP commands.

-->
<el enent nanme="create" type="el64:createType"/>
<el enent nanme="update" type="el64: updateType"/>
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<l --
d obal el enents.
-->

<el enent name="naptr" type="el64: naptrType"/>

<l--
Child elements of the <create> conmmand.
-->
<conpl exType nane="creat eType" >
<sequence>
<el enent ref="el64:naptr" maxCccurs="unbounded"/>
</ sequence>
</ conpl exType>

<conpl exType nane="naptr Type" >
<sequence>
<el enent nanme="order" type="unsi gnedShort"/>
<el enent name="pref" type="unsi gnedShort"/>
<el enent nanme="fl ags" type="el64:fl agsType"
m nCccur s="0"/ >
<el enent nanme="svc" type="el64:svcType"/>
<el enent name="regex" type="el64:regexType"
m nOccur s="0"/ >
<el enent name="repl" type="el64:repl Type"
m nCccur s="0"/ >
</ sequence>
</ conpl exType>

<si npl eType nane="fl agsType" >
<restriction base="token">
<pattern value="[A-Z]|[a-z]|[0-9]"/>
<l ength val ue="1"/>
</restriction>
</ si npl eType>

<si npl eType nanme="svcType">
<restriction base="t oken">
<m nLength val ue="1"/>
</restriction>
</ si npl eType>

<si npl eType nane="r egexType">
<restriction base="token">
<m nLength val ue="1"/>
</restriction>
</ si npl eType>
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<si npl eType name="repl Type" >
<restriction base="token">
<mi nLength val ue="1"/>
<maxLengt h val ue="255"/>
</restriction>
</ si npl eType>

<I--
Child el enents of the <update> command.
-->
<conpl exType nane="updat eType" >
<sequence>
<el enent nanme="add" type="el64: addRenilype"
m nCccur s="0"/ >
<el enent name="renl type="el64: addRenilype"
m nOccur s="0"/ >
</ sequence>
</ conpl exType>

<l--
Data el ements that can be added or renoved
-->

<conpl exType nane="addReniype" >

<sequence>
<el enent ref="el64: naptr" maxCccurs="unbounded"/>
</ sequence>
</ conpl exType>

<l--
Child response el enents.
-->
<el enent nanme="i nf Dat a" type="el64:infDataType"/>

<I--
<i nf o> response el enents.
-->
<conpl exType nane="i nf Dat aType" >

<sequence>
<el enent ref="el64:naptr" maxCccurs="unbounded"/>
</ sequence>
</ conpl exType>

<l--

End of schemm
o>

</ schema>
END
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5.

I nternationalization Considerations

EPP is represented in XM., which provides native support for encoding
i nformati on using the Unicode character set and its nore conpact
representations, including UTF-8 [10]. Conformant XM. processors
recogni ze both UTF-8 and UTF-16 [11]. Though XM i ncl udes provisions
to identify and use other character encodi ngs through use of an
"encodi ng" attribute in an <?xm ?> decl aration, use of UTF-8 is
RECOMMVENDED i n envi ronments where parser encodi ng support

i nconmpatibility exists.

As an extension of the EPP donain nmapping [1], the elenents, elenent
content, attributes, and attribute values described in this document
MUST inherit the internationalization conventions used to represent
hi gher -1 ayer domain and core protocol structures present in an XM
i nstance that includes this extension.
| ANA Consi derati ons

Thi s docunent uses URNs to describe XM. nanespaces and XM. schenas
conforming to a registry nechani smdescribed in RFC 3688 [9]. Two
URI assignnents have been conpleted by the | ANA:
Regi stration for the extensi on nanespace:

URI: urn:ietf:parans:xm:ns:el64epp-1.0

Regi strant Contact: |ESG

XM.: None. Nanespace URIs do not represent an XM. specification
Regi stration for the extension XM. schema

URI: urn:ietf:parans: xm:schema: el64epp-1.0

Regi strant Contact: |ESG

XM.: See the "Fornmal Syntax" section of this docunent.
Security Consi derations
The mappi ng extensions described in this docunent do not provide any
security services beyond those described by EPP [5], the EPP donain
nanme nmapping [1], and protocol |ayers used by EPP. Security
considerations related to ENUM are described in the "Security
Consi derati ons" section of the ENUM specification [6]; security

consi derations related to the Dynam c Del egation D scovery System and
NAPTR records are described in the "Security Considerations" section
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9.

9.

of RFC 3403 [8]. The security considerations described in these
specifications apply to this specification as well.

As with other domain object transforms, the EPP transform operations
described in this docunment MJST be restricted to the sponsoring
client as authenticated using the nechani sns described in sections
2.9.1.1 and 7 of RFC 3730 [5]. Any attenpt to performa transform
operation on a donmain object by any client other than the sponsoring
client MJUST be rejected with an appropri ate EPP authorization error.
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Ful | Copyright Statenent
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Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S' basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS OR | MPLI ED,

| NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE

I NFORMATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the information to the IETF at ietf-
ipr@etf.org.
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