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Abstract
Thi s docunent describes an Extensible Provisioning Protocol (EPP)
ext ensi on mappi ng for the provisioning and managenent of E. 164
nunbers that represent donain nanmes stored in a shared centra
repository. Specified in XM, this mapping extends the EPP domain

name mapping to provide additional features required for the
provi si oni ng of E. 164 nunbers.
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1. Introduction

Thi s docunent describes an E. 164 nunber mapping for version 1.0 of

t he Extensible Provisioning Protocol (EPP). This mapping, an
extensi on of the domain name mapping described in [1], is specified
usi ng the Extensible Markup Language (XM.) 1.0, as described in [2],
and XM. Schema notation, as described in [3] and [4].

The EPP core protocol specification [5] provides a conplete
description of EPP command and response structures. A thorough
under st andi ng of the base protocol specification is necessary to
under st and t he mappi ng described in this docunent.
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ENUM [ 6] descri bes how the Dormain Nane System (DNS) can be used to
identify services associated with an E. 164 nunber. The EPP mappi ng
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 napping can be extracted
fromthe repository and used to publish DNS resource records as
described in ENUM [6]. Exanples used in this docunent were chosen
specifically to illustrate provisioning concepts for the exanple
resource records described in the ENUM specificati on.

1.1. Conventions Used in This Docunent

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent 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 ement

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

XML is case sensitive. Unless stated otherw se, XM specifications
and exanpl es provided in this document MJUST be interpreted in the
character case presented to devel op a conform ng inplenentation

2. Object Attributes

Thi s extension adds el enents to the EPP domai n nane mapping [1].
Only new el ement descriptions are described here.

2.1. E. 164 Domai n Nanes

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

2.2. NAPTR Fi el ds

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 donain 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 mapping using the XM. Schema "unsi gnedShort" data type.

2.2.2. Pr ef er ence

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 mumlength. Valid val ues
are applicati on-dependent.

2.2.5. Regular Expression
The NAPTR regexp field is represented in this mapping using a
character string with an unspecified maxi mumlength. This field can
cont ai n nunerous backsl ashes and should thus be treated with care.
2.2.6. Replacenent
The NAPTR replacenent field, whose value is a domain nane, is
represented in this mapping using a character string with a maxi num
I 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 command nappi ngs

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

EPP provides three conmands 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> Commuand

Thi s extension does not add any elenents to the EPP <check> comrand
or <check> response described in the EPP domai n mappi ng [1].

3.1.2. EPP <info> Command

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

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

i nf Dat a> el enent contains one or nore <el64: naptr> el ements that
contain the following 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:flags> el enent that contains a NAPTR fl ags
val ue.

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

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

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

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

<dommai
<dommai
<dommai
<dommai
<dommai
<dommai
<dommai

<dommai
<dommai
<dommai
<dommai
<dommai
<dommai
<dommai
<dommai
<dommai
<dommai
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xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi :schemalLocati on="urn:ietf:parans: xn :ns:epp-1.0
epp-1. 0. xsd">
<r esponse>
<result code="1000">
<nmsg>Comrand conpl et ed successful | y</ nsg>
</result>
<r esDat a>
<domai n: i nf Dat a
xm ns: domai n="urn:ietf:parans: xm : ns: domai n-1. 0"
Xsi :schemaLocati on="urn:ietf:parans: xm : ns: domai n-1.0
domai n- 1. 0. xsd" >
:nanme>3.8.0.0.6.9.2.3.6.1.4. 4. el64. ar pa</ donmi n: nanme>
: r oi d>EXAMPLEL- REP</ dommi n: r oi d>
»status s="ok"/>
:regi strant>j d1234</donmi n: regi strant >
;contact type="adnm n">sh8013</ donai n: cont act >
:contact type="tech">sh8013</domai n: cont act >
n:
<domai n: host Gbj >ns1. exanpl e. conx/ donmai n: host Gbj >
<domai n: host Gbj >ns2. exanpl e. conx/ donmai n: host Gbj >
</ donwai n: ns>
n
: host >ns2. exanpl e. conk/ domai n: host >
:cl 1 D>d i ent X</ domai n: cl | D>
:cr1D>dientY</domain:crl D>
: cr Dat €>1999- 04- 03T22: 00: 00. 0Z</ donai n: cr Dat e>
:upl D>d i ent X</ domai n: upl D>
: upDat €>1999- 12- 03T09: 00: 00. 0Z</ domai n: upDat e>
: exDat €>2005- 04- 03T22: 00: 00. 0Z</ donai n: exDat e>
:tr Dat e>2000- 04- 08T09: 00: 00. 0Z</ donai n: tr Dat e>
n:
<domai n: pw>2f 00BAR</ domai n: pw>
</ donai n: aut hl nf 0>
</ domai n: i nf Dat a>
</ resDat a>
<ext ensi on>
<el64:infData xm ns: el64="urn:ietf:parans: xm:ns:el64epp-1.0"
xsi:schemalLocation="urn:ietf:parans: xnm : ns: el64epp-1.0
el64epp- 1. 0. xsd" >
<el64: naptr>
<el64: order >10</ el64: or der >
<el64: pref >100</ el64: pref>
<el64: fl ags>u</ el64: fl ags>

ns>

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

aut hl nf o>
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<el64: svc>E2U+si p</ el64: svc>
<el64:regex>"11". *$!sip:info@xanpl e.com "</ el64:regex>
</ el64: naptr>
<el64: naptr>
<el64: order >10</ el64: order >
<el64: pref>102</el64: pref>
<el64: fl ags>u</ el64: fl ags>
<el64: svc>E2U+nsg</ €164: svc>
<el64:regex>"!" *$l mailto:info@xanple.com"</el64:regex>
</ el64: naptr>
</ el64:i nf Dat a>
</ ext ensi on>
<trl D>
<cl TRI D>ABC- 12345</ cl TRI D>
<sVTRI D>54322- XYZ</ svTRI D>
</trlD>
</ response>
S: </ epp>

KOO DDOLDDLONWL®NNW

An EPP error response MJUST be returned if an extended <info> command
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>
conmand or <transfer> response described in the EPP domai n mappi ng

[1].
3.2. EPP Transf orm Conmands

EPP provides five commands to transform objects: <create> to create
an instance of an object, <delete> to delete an instance of an

obj ect, <renew> to extend the validity period of an object,
<transfer> to nmanage object sponsorshi p changes, and <update> to
change informati on associated with an object.

3.2.1. EPP <create> Command

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

The EPP <create> conmand provides a transformoperation that allows a
client to create a domain object. In addition to the EPP comrand

el enents described in the EPP domai n mapping [1], the command MJST
contain an <extension> elenment. The <extension> el enent MJST contain
a child <el64:create> el enment that identifies the extension namespace
and the | ocation of the extension schema. The <el64:create> el enent
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contains one or nore <el64:naptr> elements that contain the foll ow ng
child el enments:

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

OPTI ONAL <el64:fl ags> el enent that contains a NAPTR fl ags
| ue.

5% 3

z

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

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

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

Exanpl e <creat e> conmand

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

: xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi :schemalLocati on="urn:ietf:parans: xnl:ns:epp-1.0
epp-1. 0. xsd">

<command>
<creat e>
<domai n: creat e
xm ns: domai n="urn:ietf:parans: xm : ns: domai n- 1. 0"
Xsi :schemaLocati 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</ domai n: nane>
<dommi n: peri od unit="y">2</donmai n: peri od>
<domai n: ns>
<domai n: host Gbj >ns1. exanpl e. conx/ domai n: host Cbj >
<domai n: host Gbj >ns2. exanpl e. conx/ domai n: host Cbj >
</ domai n: ns>
<domai n: regi strant >j d1234</ donai n: r egi strant >
<domai n: contact type="adm n">sh8013</ donuai n: cont act >
<domai n: contact type="tech">sh8013</donmi n: cont act >
<domai n: aut hl nf o>
<domai n: pw>2f 00BAR</ domai n: pw>
</ domai n: aut hl nf 0>
</ dommi n: cr eat e>
</ create>
<ext ensi on>
<el64:create
xm ns: el64="urn:ietf:parans: xm : ns: el64epp-1. 0"

0000000000000 0O000O0O0O0OOOOO0
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xsi :schemalLocation="urn:ietf:parans: xn : ns: el64epp-1.0
el64epp- 1. 0. xsd" >
<el64: naptr>
<el64: order >10</ el64: order >
<el64: pref >100</ el64: pref>
<el64: fl ags>u</ el64: fl ags>
<el64: svc>E2U+si p</ el64: svc>
<el64:regex>"11. *$!sip:info@xanpl e.com "</ el64:regex>
</ el64: naptr>
<el64: naptr>
<el64: order >10</ el64: order >
<el64: pref>102</el64: pref>
<el64: fl ags>u</ el64: fl ags>
<el64: svc>E2U+nsg</ €164: svc>
<el64:regex>"!" *$l mailto:info@xanple.com"</el64:regex>
</ el64: naptr>
</ el64: create>
</ ext ensi on>
<cl TRI D>ABC- 12345</ ¢l TRI D>
C. </ conmmand>
C. </ epp>

0000000000000 O000O0O0

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

3.2.2. EPP <del ete> Command

Thi s extension does not add any elenents to the EPP <del et e> command
or <del ete> response described in the EPP domain mapping [1].

3.2.3. EPP <renew> Conmand

Thi s extension does not add any elenents to the EPP <renew> comrand
or <renew> response described in the EPP domai n mapping [1].

3.2.4. EPP <transfer> Conmand

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

[1].
3.2.5. EPP <updat e> Conmand
Thi s extension defines additional elenents for the EPP <update>

conmand described in the EPP domain mapping [1]. No additional
el ements are defined for the EPP <update> response.
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The EPP <update> comand provi des a transform operation that allows a
client to change the state of a domain object. 1In addition to the
EPP command el enents described in the EPP domain napping [1], the
<updat e> command MJST contain an <extension> el enent. The
<extension> el ement MJUST contain a child <el64: update> el emrent that
identifies the extension nanespace and the | ocation of the extension
schema. The <el64: update> el ement contai ns one or nore <el64:add> or
<el64:renr el enents. Each <el64:add> and <el64:ren> el ement contains
an <el64:naptr> elenent that contains the followi ng child el enents:

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

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

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

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

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

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

Exanpl e <updat e> conmand:

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

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi :schemalLocati on="urn:ietf:parans: xn:ns:epp-1.0
epp-1. 0. xsd">
<command>
<updat e>

<domai n: updat e
xm ns: domai n="urn:ietf:parans: xm : ns: domai n-1. 0"
Xsi :schemaLocati on="urn:ietf: parans: xm : ns: domai n-1. 0
domai n- 1. 0. xsd" >
<domai n: nanme>3.8.0.0.6.9.2.3.6.1.4.4.el64. ar pa</ donai n: nane>
</ domai n: updat e>
</ updat e>
<ext ensi on>
<el64: update xm ns:el64="urn:ietf:parans: xnl:ns: el64epp-1.0"
xsi:schemalLocati on="urn:ietf:parans: xnm : ns: el64epp-1.0
el64epp- 1. 0. xsd" >
<el64:renp
<el64: naptr>
<el64: order >10</ el64: order >

0000000000000 O000O0O0
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<el64: pref>102</el64: pref>
<el64: fl ags>u</el64: fl ags>
<el64: svc>E2U+nsg</ €164: svc>
<el64:regex>"!" *$l mailto:info@xanple.com"</el64:regex>
</ el64: naptr>
</el64:renp
</ el164: updat e>
</ ext ensi on>
<cl TRI D>ABC- 12345</ cl TRI D>
C. </conmmand>
C. </ epp>

000000000

When an extended <updat e> conmand has been processed successful ly,
the EPP response is as described in the EPP domain mapping [1].

4. Formal Syntax

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

i nstances. The BEA N and END tags are not part of the schenm; they
are used to note the begi nning and endi ng of the schema for UR

regi stration purposes.

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

<schema t ar get Nanespace="urn:ietf: parans: xnl: ns: el64epp-1. 0"
xm ns: el64="urn:ietf:parans: xm : ns: el64epp-1. 0"
xm ns="http://ww. w3. org/ 2001/ XM_Schema"
el enent For nDef aul t ="qual i fi ed">

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

<l--

Child elements found in EPP commuands.

-->
<el enent nanme="create" type="el64:createType"/>
<el enent nanme="updat e" type="el64: updat eType"/>
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<l--
G obal el enents.
-->
<el enent name="naptr" type="el64: naptrType"/>

<l--
Child elenments of the <create> conmand.
-->
<conpl exType name="cr eat eType" >
<sequence>
<el enent ref="el64: naptr" maxCccurs="unbounded"/ >
</ sequence>
</ conpl exType>

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

<si npl eType nane="fl agsType" >
<restriction base="token">
<pattern value="[A-Z]|[a-2]|[0-9]"/>
<l ength val ue="1"/>
</restriction>
</ si npl eType>

<si npl eType nane="svcType">
<restriction base="token">
<m nLengt h val ue="1"/>
</restriction>
</ si npl eType>

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

<l--
Child elenments of the <update> conmand.
-->
<conpl exType name="updat eType" >
<sequence>
<el enent nanme="add" type="el64: addRenilype"
m nCccurs="0"/>
<el enent name="rent' type="el64: addRenilype"
m nCccurs="0"/>
</ sequence>
</ conpl exType>

<l--
Dat a el enents that can be added or renoved
>

<conpl exType name="addRemlype" >

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

<l--
Child response el enents.
-->
<el enent nane="i nfData" type="el64:infDataType"/>

<l--
<i nfo> response el enents.
-->
<conpl exType name="i nf Dat aType" >

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

<I--

End of schemm
>

</ schenma>
END
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5.

I nternationalizati on Consi derations

EPP is represented in XM., which provides native support for encoding
i nformati on using the Uni code 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 ncludes provisions
to identify and use other character encodings through use of an
"encodi ng" attribute in an <?xm ?> decl aration, use of UTF-8 is
RECOVMENDED i n environments where parser encodi ng support
inconpatibility exists.

As an extension of the EPP domain mapping [1], the elenents, el enent
content, attributes, and attribute val ues described in this docunment
MJST i nherit the internationalization conventions used to represent
hi gher-1ayer 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. nanmespaces and XM. schemas
confornming to a registry mechani smdescribed in RFC 3688 [9]. Two
URI assignnents have been conpl eted by the | ANA
Regi stration for the extensi on namespace:

URI: urn:ietf:paranms: xm:ns:el6depp-1.0

Regi strant Contact: |ESG

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

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

Regi strant Contact: |ESG

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

considerations related to the Dynamic Del egati on Di 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 transforns, the EPP transform operations
described in this docunent MJUST be restricted to the sponsoring
client as authenticated using the mechani sns described in sections
2.9.1.1 and 7 of RFC 3730 [5]. Any attenpt to performa transform
operation on a dormain object by any client other than the sponsoring
client MUST be rejected with an appropriate EPP authorization error.
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copyrights, patents or patent applications, or other proprietary
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