Net wor k Wor ki ng G oup J. Rosenberg
Request for Comments: 4826 Ci sco
Cat egory: Standards Track May 2007

Ext ensi bl e Mar kup Language (XM.)
Formats for Representing Resource Lists

Status of This Meno

Thi s document specifies an Internet standards track protocol for the
Internet community, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
Oficial Protocol Standards" (STD 1) for the standardi zation state
and status of this protocol. Distribution of this neno is unlimted.

Copyri ght Notice
Copyright (C) The IETF Trust (2007).
Abst ract

I'n mul ti nedi a conmuni cations, presence, and instant nessagi ng
systens, there is a need to define Uniform Resource ldentifiers
(URI's) that represent services that are associated with a group of
users. One exanple is a resource list service. |If a user sends a
Session Initiation Protocol (SIP) SUBSCRI BE nessage to the UR
representing the resource list service, the server will obtain the
state of the users in the associated group, and provide it to the
sender. To facilitate definition of these services, this
specification defines two Extensible Markup Language (XM.) docunents.
One docunent contains service URIs, along with their service
definition and a reference to the associated group of users. The
second document contains the user lists that are referenced fromthe
first. This list of users can be utilized by other applications and
services. Both docunments can be created and managed with the XM
Configuration Access Protocol (XCAP).
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I nt roducti on

The Session Initiation Protocol (SIP) [4] defines the SIP Uniform
Resource ldentifier (URI) as any resource to which a SIP request ca
be generated for the purposes of establishing sone form of
communi cati ons operation. These URIs can represent users (for
exampl e, sip:joe@xanple.com. The SIP URI can al so represent a

service, such as voicenmail, conferencing, or a presence list. A
comon pattern across such SIP services is that the service is
defined, and associated with a URI. In order to operate, that

service needs to nake use of a list of users (or, nore generally, a
list of resources). Wien a SIP request is sent to the service URI
the server providing the service reads that list, and then perforns
some kind of operation agai nst each resource on the list. This is
shown in Figure 1.

/---\
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| | |
| \---/
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--------------- > | Service | -------->
service | |
URI | | -------- >
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Figure 1
One inmportant exanple of such a service is a presence [11] list

service. A presence list service allows a client to generate a SIP
SUBSCRI BE request to ask for presence information for a list of
users. The presence list server obtains the presence for the users
on the list and provides themback to the client. A presence |ist
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3.

3.

server is a specific case of a resource list server (RLS) [14], which
allows a client to generate a SIP SUBSCRI BE request to ask for
notifications of SIP events for a |list of resources.

Anot her exanpl e of such a service is an instant conference service.
If aclient sends a SIP INVITE request to the URI representing the
i nstance conference service, the conference server will create a
conference call containing the client and the associ ated group of
users.

It is very useful for a user of these systens to define the groups of
users or resources (generally called a resource list) separately from
the services that access those resource lists. |Indeed, there are
usages for resource lists even in the absence of any associ ated

net wor k- based service. As an exanple, rather than use a presence
list service, a client mght generate individual SUBSCRIBE requests
to obtain the presence of each user in a locally stored presence

list. In such a case, there is a need for a format for storing the
list locally on disk. Furthernore, the user might wish to share the
list with friends, and desire to email it to those friends. This

al so requires a standardi zed format for the resource |ist.

As such, this docunent defines two Extensible Markup Language (XM.)
docunent formats. The first is used to represent resource lists,

i ndependent of any particular service. The second is used to define
service URIs for an RLS, and to associate a resource list with the
service URI. This document al so defines an XML Configuration Access
Prot ocol (XCAP) [10] application usage for managi ng each of these two
docunent s.

Ter mi nol ogy

In this docunment, the key words "MJST", "MJST NOT", "REQUI RED',
"SHALL", "SHALL NOT", "SHOULD', "SHOULD NOT", "RECOMVENDED', " MAY",
and "OPTIONAL" are to be interpreted as described in RFC 2119 [1] and
i ndi cate requirenment |evels for conpliant inplenentations.

Resource Lists Docunents
1. Structure

A resource lists docunent is an XM. [2] docunent that MJST be well -
formed and MJUST be valid according to schemas, including extension
schemas, available to the validater and applicable to the XM
docunent. Resource |lists docunents MJST be based on XM. 1.0 and MJST
be encoded using UTF-8. This specification nakes use of XM
nanespaces for identifying resource |ists docunents and docunent
fragments. The nanmespace URI for elenents defined by this
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specification is a URN [3] that uses the nanespace identifier "ietf’
defined by RFC 2648 [6] and extended by RFC 3688 [8]. This URN is:

urn:ietf:parans: xm :ns:resource-lists

A resource |lists docunent has the <resource-lists> elenent as the
root elenment of the docunent. This elenment has no attributes. Its
content is a sequence of zero or nmore <list> el enents, each of which
defines a single resource list.

Each <list> elenent can contain an optional "nane" attribute. This
attribute is a handle for the list. Wen present, it MJST be unique
amongst all other <list> elenments within the same parent el enent.

The <list> elenent may al so contain attributes from ot her namespaces,
for the purposes of extensibility.

Each <list> elenent is conposed of an optional display nane, a
sequence of zero or nore elenents, each of which nmay be an <entry>
element, a <list> elenment, an <entry-ref> elenent, or an <external >
el ement, followed by any nunber of el enents from ot her namespaces,
for the purposes of extensibility. The ability of a <list> el enent
to contain other <list> elenents neans that a resource |list can be
hi erarchically structured. The <display-nanme> then allows for a
human-friendly name to be associated with each level in the

hi erarchy. An <entry> el enment describes a single resource, defined
by a URI, that is part of the list. An <entry-ref> elenment allows an
entry in a document within the same XCAP root to be included by
reference, rather than by value. An <external > elenent contains a
reference to a list stored on this or another server

The <entry> el ement describes a single resource. The <entry> el enent
has a single nmandatory attribute, "uri". This attribute is equal to
the URI that is used to access the resource. The resource |ist
format itself does not constrain the type of URI that can be used.
However, the service naking use of the resource list may require
specific URI schenes. For exanple, RLS services will require URIs
that represent subscribeable resources. This includes the SIP and
pres [15] URIs. The "uri" attribute MJST be uni que anongst all other
"uri" attributes in <entry> elenents within the sane parent.

Uni queness is determ ned by case-sensitive string conparisons. As
such, it is possible that two "uri" attributes will have the sanme UR
when conpared using the functional equality rules defined for that
URI schene, but different ones when conpared using case sensitive
string conparison. The <entry> elenent can also contain attributes
from ot her nanespaces for the purposes of extensibility.

The <entry> el enment contains a sequence of elenments that provide
i nformati on about the entry. Only one such elenment is defined at
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this tinme, which is <display-nane>. This el enent provides a UTF-8-
encoded string, meant for consunption by a human user, that describes
the resource. Unlike the "nane" attribute of the <entry> el enent,

t he <di spl ay-nanme> has no uni queness requirenents. The <displ ay-
nane> el enent can contain the "xm:lang" attribute, which provides
the | anguage of the display name. The <entry> el enent can contain

ot her elenments from other nanmespaces. This is meant to support the

i nclusion of other information about the entry, such as a phone
nunber or postal address.

The <entry-ref> elenent allows an entry to be included in the list by
reference, rather than by value. This elenent is only neaningfu

when the docunent was obtained through XCAP. |n such a case, the
referenced entry has to exist within the sane XCAP root. The <entry>
el ement has a single mandatory attribute, "ref". The "ref" attribute

MUST be uni que anongst all other "ref" attributes in <entry-ref>

el ements within the sane parent. Uniqueness is determ ned by case
sensitive string conparisons. The <entry-ref> elenent also allows
attributes from ot her nanespaces, for the purposes of extensibility.
The content of an <entry-ref> elenent is an optional display nane,
foll owed by any nunber of elenents from other namespaces, for the
pur poses of extensibility. The display nane is useful for providing
a localized nicknane as an alternative to the nanme defined in the
<entry> to which the <entry-ref> refers

The content of the "ref" attribute is a relative HITP URI [7].
Specifically, it MIST be a relative path reference, where the base
URI is equal to the XCAP root URI of the docunment in which the
<entry-ref> appears. This relative URI, if resolved into an absol ute
URI according to the procedures in RFC 3986, MJUST resolve to an
<entry> elenent within a resource-lists docunment. For exanple,
suppose that an <entry> elenent within a specific XCAP root was
identified by the following HITP URI:

http://xcap. exanpl e. comi resource-1|ists/users/sip:bill @xanple.com
i ndex/ ~~/resource-lists/list%b@anme=%2|i st 19%22%d/
entry%b@iri =%22si p: pet ri @xanpl e. conl22%d

If http://xcap.exanple.comis the XCAP root URI, then an <entry-ref>
el ement pointing to this entry would have the foll ow ng form

<entry-ref ref="resource-|ists/users/sip:bill @xanple.con
i ndex/ ~~/resource-lists/list%b@anme=%2|i st 19%22%d/
entry%b@iri =%22si p: pet ri @xanpl e. conlR22%d"/ >

Note that line folding within the HTTP URI and XM. attri bute above

are for the purposes of readability only. Also note that, as
described in RFC 3986, the relative path URI does not begin with the
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"I". Since the relative URI used within the "ref" attribute nust be
a relative path URI, the "/" will never be present as the first
character within the content of a "ref" attribute. Since the content
of the "ref" attribute is a valid HTTP URI, it nust be percent-
encoded within the XM. docunent.

The <external > elenent is sinmilar to the <entry-ref> elenent. Like
<entry-ref> it is only meaningful in documents obtained from an XCAP
server. It toois a reference to content stored el sewhere. However,
it refers to an entire list, and furthernore, it allows that list to
be present on another server. The <external > el enent has a single
mandatory attribute, "anchor", which specifies the external list by
means of an absolute HTTP URI. The "anchor" attribute MJST be uni que
anongst all other "anchor" attributes in <external> elenents within
the sane parent. Uniqueness is determ ned by case-sensitive string
conparisons. The <external > el enent can also contain attributes from
ot her nanespaces, for the purposes of extensibility. The content of
an <external > el ement is an optional <display-nanme> foll owed by any
nunber of elements from anot her namespace, for the purposes of
extensibility. The value of the "anchor" attribute MJST be an
absolute HITP URI. This URI MJST identify an XCAP resource, and in
particular, it MJST represent a <list> elenent within a resource
lists docunent. The URI MJUST be percent-encoded.

For both the <entry-ref> and <external > el ements, the responsibility
of resolving their references falls upon the entity that is making
use of the docunent. \When the docunent is used in conjunction with
XCAP, this means that the burden falls on the XCAP client. [If the
XCAP client is a PC-based application using the resource-lists
docunent as a presence list, the references would Iikely be resol ved
upon explicit request by the user. They can, of course, be resol ved
at any tine. |If the XCAP client is an RLS itself, the references
woul d be resol ved when the RLS receives a SUBSCRI BE request for an
RLS service associated with a resource |list that contains one of
these references (see below). An XCAP server defined by this
specification will not attenpt to resolve the references before
returning the docunment to the client. Sinmilarly, if, due to network
errors or sone other problem the references cannot be resolved, the
handling is specific to the usage of the document. For resource
lists being used by RLS services, the handling is discussed bel ow.
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3.2. Schemn

<?xm version="1. 0" encodi ng="UTF-8"?>
<xs:schemm target Nanespace="urn:ietf:parans: xm :ns:resource-|ists"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns="urn:ietf:parans: xm:ns:resource-1lists"
el ement For mDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified">
<xs:inport namespace="http://ww. w3. or g/ XM_/ 1998/ nanespace"
schemaLocati on="http://ww. w3. org/ 2001/ xm . xsd"/ >
<xs: conpl exType name="1li st Type">
<XS:sequence>
<xs: el enent nanme="di spl ay- nane" type="di spl ay- naneType"
m nCccurs="0"/>
<xs:sequence m nCccurs="0" maxCccur s="unbounded" >
<xs: choi ce>
<xs: el enment name="list">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="li st Type"/>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="external" type="external Type"/>
<xs: el enent nanme="entry" type="entryType"/>
<xs: el enent name="entry-ref" type="entry-refType"/>
</ xs: choi ce>
</ xs: sequence>
<XS:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="name" type="xs:string" use="optional"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="entryType" >
<XS:sequence>
<xs: el enent name="di spl ay- nane" m nCccurs="0">
<xs: conpl exType>
<xs: si npl eCont ent >
<xs: extensi on base="di spl ay- naneType"/ >
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el ement >
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="uri" type="xs:anyURlI" use="required"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
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<xs: conpl exType name="entry-ref Type">
<Xs:sequence>
<xs: el enent nanme="di spl ay- nane" type="di spl ay- naneType"
m nCccurs="0"/>
<Xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="ref" type="xs:anyURl" use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType name="ext er nal Type" >
<XS:sequence>
<xs: el enent name="di spl ay- nane" type="di spl ay- naneType"
m nCccur s="0"/ >
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="anchor" type="xs:anyURl"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
<xs: el enent nanme="resource-lists">
<xs: conpl exType>
<xs: sequence m nCccurs="0" maxQCccur s="unbounded" >
<xs: el enent nanme="list" type="listType"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: conpl exType nanme="di spl ay- naneType" >
<xs: si npl eCont ent >
<xs: extensi on base="xs:string">
<xs:attribute ref="xm:lang"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: schema>

3.3. Exanpl e Docunent

The following is an exanple of a docunent conpliant to the schema
Al line feeds within elenment content are for display purposes only.

<?xm version="1.0" encodi ng="UTF-8"?>
<resource-lists xm ns="urn:ietf:parans: xm :ns:resource-|ists"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schera- i nst ance" >
<list name="friends">
<entry uri="sip:bill @xanple.coni>
<di spl ay- nane>Bi | | Doe</ di spl ay- nane>
</entry>
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<entry-ref ref="resource-lists/users/sip:bill @xanple.comindex/~~/
resource-lists/list%b@ane=%22|ist1%22%d/ entry%bb@ri =9%22si p: pet
ri @xanpl e. com@2%d"/ >
<list name="cl ose-friends">
<di spl ay- nanme>C ose Fri ends</di spl ay- nane>
<entry uri="sip:joe@xanple.com >
<di spl ay- nane>Joe Smi t h</di spl ay- nane>
</entry>
<entry uri="sip: nancy@xanpl e. con' >
<di spl ay- nane>Nancy G oss</di spl ay- nane>
</entry>
<ext ernal anchor="http://xcap. exanpl e. org/resource-|ists/users/
si p: a@xanpl e. org/ i ndex/ ~~/resource-1ists/list%b@anme=%22nkt i
ng¥22%od" >
<di spl ay- name>Mar ket i ng</ di spl ay- name>
</ ext er nal >
</list>
</list>
</resource-lists>

3.4. Usage with XCAP

Resource lists docunents can be mani pulated with XCAP. This section
provi des the details necessary for such a usage.

3.4.1. Application Unique ID
XCAP requires application usages to define an application unique ID
(AUD) in either the IETF tree or a vendor tree. This specification
defines the "resource-lists" AUDwthin the |ETF tree, via the | ANA
registration in Section 8.

3.4.2. M ME Type
The M ME type for this docunent is "application/resource-lists+xm".

3.4.3. XM Schema

The XML Schema for this docunent is defined as the sol e content of
Section 3.2.

3.4.4. Default Nanmespace

The default nanespace used in expanding URIs is
urn:ietf:paranms: xm:ns:resource-lists.

Rosenberg St andards Track [ Page 10]



RFC 4826 XM. Resource Lists May 2007

3.4.5. Additional Constraints

3.

4.

In addition to the schena, there are constraints on the val ues
present in the "name" attribute of the <list> elenent, the "uri"
attribute of the <external > elenent, the "ref" attribute of the
<entry-ref> el enent, and the "anchor" attribute of the <external >

el ement. These constraints are defined in Section 3.1. Sone of
these constraints are enforced by the XCAP server. Those constraints
are:

0 The "nanme" attribute in a <list> elenment MJST be uni que anongst
all other "nanme" attributes of <list> elenments within the sane
parent el enment. Uniqueness is deternined by case-sensitive string
compari son.

0o The "uri" attribute in a <entry> el enent MJST be uni que anongst
all other "uri" attributes of <entry> elenents within the sane
parent el enment. Uniqueness is deternined by case-sensitive string
compari son.

o The URI in the "ref" attribute of the <entry-ref> el enent MJST be
uni que anongst all other "ref" attributes of <entry-ref> elenents
within the sane parent elenent. Uniqueness is determ ned by case-
sensitive string conparison. The value of the attribute MJST be a
relative path reference. Note that the server is not responsible
for verifying that the reference resolves to an <entry> element in
a docunent within the same XCAP root.

o0 The URI in the "anchor" attribute of the <external > el enent MJST
be uni que anongst all other "anchor" attributes of <external >
el ements within the sane parent elenent. Uniqueness is determ ned
by case-sensitive string conparison. The value of the attribute
MJUST be an absolute HTTP URI. Note that the server is not
responsible for verifying that the URI resolves to a <list>
el ement in a docunent. |Indeed, since the URI may reference a
server in another dommin, referential integrity cannot be
guarant eed wi t hout addi ng substantial conplexity to the system

6. Data Semantics

Semantics for the docunent content are provided in Section 3.1

3.4.7. Nam ng Conventions

Resource lists docunments are usually identified as references from
ot her application usages. For exanple, an RLS services docunent
contains a reference to the resource list it uses.
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Frequently, an XCAP client will wish to insert or renpve an <entry>,
<entry-ref>, or <external> elenent froma docunent without having a
cached copy of that docunent. |In such a case, the "uri" attribute of
the <entry> elenent, the "ref" attribute of the <entry-ref> el enent,
or the "anchor" attribute of the <external > elenent is used as an
index to select the el enent to operate upon. The XCAP server will
det er mi ne uni queness by case-sensitive string conparison. However,
each of these attributes contain URIs, and the URI equality rules for
their schemes may allow two URIs to be the sane, even if they are
different by case sensitive string conparison. As such, it is
possible that a client will attenpt a PUT or DELETE in an attenpt to

modi fy or renpbve an existing elenment. Instead, the PUT ends up
inserting a new el ement, or the DELETE ends up returning an error
response.

If the XCAP client cannot determi ne whether the user intent is to
create or replace, the client SHOULD canonicalize the URI before
performng the operation. For a SIP URI (often present in the "uri"
attribute of the <entry> elenment), this canonicalization procedure is
defined in Section 5. W expect that the SIP URIs that will be

pl aced into resource lists docunents will usually be of the form

si p: user @onmai n, and possibly include a user parameter. The

canoni calization rules work perfectly for these URIs.

For HTTP URI's, a basic canonicalization algorithmis as follows. |If
the port in the URI is equal to the default port (80 for http URIS),
then the port is renoved. The hostnane is converted to al

| onercase. Any percent-encoding in the URI for characters which do
not need to be percent-encoded is renoved. A character needs to be
percent -encoded when it is not permitted in that part of the UR
based on the grammar for that part of the URI.

3.4.8. Resource Interdependencies

There are no resource interdependencies identified by this
appl i cation usage.

3.4.9. Authorization Policies

Thi s application usage does not nodify the default XCAP authorization
policy, which is that only a user can read, wite, or nodify their
own docunents. A server can allow privileged users to nodify
docunents that they don’t own, but the establishnent and indication
of such policies is outside the scope of this document. It is
anticipated that a future application usage will define which users
are allowed to nodify a list resource
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4. RLS Services Docunents
4. 1. Structure

An RLS services docunent is used to define URIs that represent

servi ces provided by a Resource List Server (RLS) as defined in [14].
An RLS services docunment is an XM [2] document that MJST be well -
formed and MJUST be valid according to schenmas, including extension
schemas, available to the validater and applicable to the XM
docunment. RLS services docunents MJUST be based on XML 1.0 and MJST
be encoded using UTF-8. This specification nakes use of XM
nanespaces for identifying RLS services docunents and docunent
fragments. The namespace URI for elenents defined by this
specification is a URN [3] that uses the nanespace identifier "ietf’
defined by RFC 2648 [6] and extended by RFC 3688 [8]. This URN is:

urn:ietf:parans: xm:ns:rls-services

The root elenent of an rls-services docunent is <rls-services> It
contains a sequence of <service> elenments, each of which defines a
service available at an RLS

Each <service> el enent has a single nandatory attribute, "uri". This
URI defines the resource associated with the service. That is, if a
client subscribes to that URI, they will obtain the service defined
by the correspondi ng <service> element. The <service> el enment can

al so contain attributes from ot her nanmespaces, for the purposes of
extensibility. The <service> elenent contains child el enents that
define the service. For an RLS service, very little service
definition is needed: just the resource list to which the server wll
performvirtual subscriptions [14] and the set of event packages that
the service supports. The former can be conveyed in one of two ways.
There can be a <resource-list> elenment, which points to a <list>
element in a resource-lists docunent, or there can be a <list>

el ement, which includes the resource list directly. The supported
packages are contained in the <packages> el enment. The <service>

el ement can al so contain elenments from other namespaces, for the

pur poses of extensibility.

By including the contents of the resource list directly, a user can
create lists and add nenbers to themwith a single XCAP operation
However, the resulting |list becones "hidden" within the RLS service
definition, and is not usable by other application usages. For this
reason, the <resource-list> elenment exists as an alternative. It can
reference a <list> elenent in a resource-lists docunent. Since the
list is separated fromthe service definition, it can be easily
reused by other application usages.
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The <list> elenent is of the list type defined by the schema for

resource lists. It is discussed in Section 3.1

The <resource-list> elenent contains a URI. This elenent is only
meani ngf ul when the docunent was obtai ned through XCAP. The URI MJST
be an absolute HTTP URI representing an XCAP el ement resource. |Its

XCAP root MUST be the sane as the XCAP root of the RLS services
docunent. \When the RLS services docunent is present in a user’s home
directory, the HITP URI MJUST exist underneath that user’s hone
directory in the resource-lists application usage. Wen the RLS
services docunent is in the global directory, the HTTP URI MJST exi st
underneath any user’s home directory in the resource-lists
application usage. 1In either case, the el enent referenced by the UR
MJUST be a <list> element within a resource-lists document. All of
these constraints except for the latter one (which is a referential
integrity constraint) will be enforced by the XCAP server

The <packages> el ement contai ns a sequence of <package> el enents.
The content of each <package> elenent is the name of a SIP event

package [13]. The <packages> el enent nmay al so contain el ements from
addi ti onal namespaces, for the purposes of extensibility. The
<packages> el enent is optional. Wwen it is not present, it neans

that the RLS service will accept subscriptions for any event package.
4.2. Schema

<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schemm target Nanmespace="urn:ietf:parans: xm :ns:rls-services"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns="urn:ietf:paranms: xm:ns:rls-services"
xmns:rl="urn:ietf:paranms: xm : ns: resource-1|ists"
el ement For mDef aul t =" qual i fi ed" attri but eFornDef aul t ="unqualified">
<xs: el enent name="rl|s-services">
<xs: conpl exType>
<xs: sequence m nCccurs="0" maxQCccur s="unbounded" >
<xs: el enent nanme="service" type="serviceType"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: conpl exType name="servi ceType" >
<XS:sequence>
<xs: choi ce>
<xs: el enent name="resource-list" type="xs:anyURl "/>
<xs: el enent name="list" type="rl:I|istType"/>
</ xs: choi ce>
<xs: el enent nane="packages" type="packagesType" m nCccurs="0"/>
<Xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxQccur s="unbounded"/ >

Rosenberg St andards Track [ Page 14]



RFC 4826 XM. Resource Lists May 2007

</ xs: sequence>
<xs:attribute name="uri" type="xs:anyURl" use="required"/>
<xs:anyAttribute namespace="##ot her" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType name="packagesType" >
<xs:sequence mi nCccurs="0" nmaxCccurs="unbounded" >
<xs: el enent name="package" type="packageType"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0"
maxCQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: si npl eType nane="packageType" >
<xs:restriction base="xs:string"/>
</ xs:si npl eType>
</ xs: schema>

4.3. Exanpl e Docunent

Thi s docunent shows two services. One is sip:nybuddi es@xanpl e. com
and the other is sip:marketi ng@xanple.com The former service
references a resource list in a resource-lists docunent, and the
|atter one includes a list locally. Both services are for the
presence event package only.

<?xm version="1.0" encodi ng="UTF-8""?>
<rls-services xm ns="urn:ietf:params:xm:ns:rls-services"”
xmns:rl="urn:ietf:paranms: xnm : ns: resource-1|ists”
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" >
<servi ce uri="sip: nybuddi es@xanpl e. cont' >
<resource-list>http://xcap. exanpl e. coniresource-1|ists/user
s/ si p:j oe@xanpl e. conl i ndex/ ~~/resource-lists/list%b@am
e=0R2| 1922%d</ resource-|ist>
<packages>
<package>pr esence</ package>
</ packages>
</ service>
<service uri="sip: marketi ng@xanpl e. com' >
<list name="marketing">
<rl:entry uri="sip:joe@xanple.conl/>
<rl:entry uri="sip:sudhir@xanpl e.coni/>
</list>
<packages>
<package>pr esence</ package>
</ packages>
</ service>
</rls-services>
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4.4. Usage with XCAP

RLS services docunments can be mani pul ated with XCAP. This section
provi des the details necessary for such a usage.

4.4.1. Application Unique ID

XCAP requires application usages to define an application unique ID
ID (AUID) in either the IETF tree or a vendor tree. This
specification defines the "rls-services" AU D within the |ETF tree,
via the I ANA registration in Section 8.

4.4.2. M ME Type
The M ME type for this docunent is "application/rls-services+xm".
4.4.3. XM Schema

The XM. Schema for this docunent is defined as the sole content of
Section 4. 2.

4.4.4. Default Nanespace

The default nanespace used in expanding URIS is
urn:ietf:paranms: xm:ns:rls-services.

4.4.5. Additional Constraints

In addition to the schema, there are constraints on the URIs present
in the <service> and <resource-list> elenments. These constraints are
defined in Section 3.1. Sone of these constraints are enforced by
the XCAP server. Those constraints are:

o The URI in the "uri" attribute of the <service> el enent MJUST be
uni que anongst all other URIs in "uri" elenents in any <service>
el ement in any docunent on a particular server. This uniqueness
constraint spans across XCAP roots. Furthermore, the URI MJST NOT
correspond to an existing resource within the domain of the URI.

If a server is asked to set the URI to sonething that already
exists, the server MJST reject the request with a 409, and use the
mechani sns defined in [10] to suggest alternate URIs that have not
yet been all ocat ed.

0o The URI in a <resource-list> elenent MJST be an absolute URI. The
server MJST verify that the URI path contains "resource-lists” in
the path segnent corresponding to the AUD. If the RLS services
docunent is within the XCAP user tree (as opposed to the gl oba
tree), the server MJST verify that the XU in the path is the sane
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as the XU in the URI of to the RLS services docunent. These
checks are made by exam ning the URl val ue, as opposed to
dereferencing the URI. The server is not responsible for
verifying that the URI actually points to a <list> elenent within
a valid resource lists document.

o In addition, an RLS services docunent can contain a <list>
el ement, which in turn can contain <entry> <entry-ref> <list>,
and <external > el ements. The constraints defined for these
el enments in Section 3.4.7 MJST be enforced.

0 In sonme cases, an XCAP client will wish to create a new RLS
service, and wish to assign it a "vanity URI", such as
sip:friends@xanmpl e.com However, the client does not know
whet her this URI meets the uni queness constraints defined above.
In that case, it can sinply attenpt the creation operation, and if
the result is a 409 that contains a detailed conflict report with
the <uni queness-failure> elenent, the client knows that the UR

could not be assigned. It can then retry with a different vanity
URI, or use one of the suggestions in the detailed conflict
report.

o If the client wishes to create a new RLS service, and it doesn’t
care what the URI is, the client creates a random one, and
attenpts the creation operation. As discussed in [10], if this
should fail with a uniqueness conflict, the client can retry with
different URIs with increasing randomess.

4.4.6. Data Semantics
Semantics for the docunent content are provided in Section 4.1
4.4.7. Nam ng Conventions

Typically, there are two distinct XCAP clients that access RLS
servi ces docunents. The first is a client acting on behalf of the
end user in the system This client edits and wites both resource
lists and RLS services docunents as they are created or nodified by
the end user. The other XCAP client is the RLS itself, which reads
the RLS services docunents in order to process SUBSCRI BE requests.

To make it easier for an RLS to find the <service> elenent for a
particular URI, the XCAP server maintains, within the global tree, a
singl e RLS services docunent representing the union of all the
<service> el ements across all documents created by all users within
the same XCAP root. There is a single instance of this docunent, and
its name is "index". Thus, if the root services URl is
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http://xcap. exanple.com the following is the URI that an RLS woul d
use to fetch this index:
http://xcap. exanpl e. confrl s-servi ces/ gl obal /i ndex

As di scussed below, this index is created fromall the docunents in

the user tree that have the name "index" as well. An inplication of
this is that a client operating on behalf of a user SHOULD define its
RLS services within the docunent nanmed "index". |If the root services

URI is http://xcap.exanple.com for user "sip:joe@xanple.cont the
URI for this document woul d be:

http://xcap. exanpl e. conirl s-servi ces/ users/sip:joe@xanpl e. conl i ndex
If aclient elects to define RLS services in a different docunent,
this docunment will not be "picked up" in the global index, and
therefore, will not be used as an RLS service.

4.4.8. Resource |Interdependencies
As with other application usages, the XM. schema and t he XCAP
resource nam ng conventions describe nost of the resource
i nt erdependenci es applicable to this application usage.

Thi s application usage defines an additional resource interdependence
between a single docunment in the global tree and all docunents in the

user tree with the name "index". This global docunent is formed as
the union of all of the index documents for all users within the sane
XCAP root. In this case, the union operation inplies that each
<service> elenment in a user docunent will also be present as a
<service> element in the gl obal docunent. The inverse is true as
well. Every <service> elenent in the global document exists within a

user docunent within the same XCAP root.

As an exanpl e, consider the RLS services docunent for user
si p:j oe@xanpl e. com

<?xm version="1.0" encodi ng="UTF-8"?>
<rls-services>
<servi ce uri="si p: nybuddi es@xanpl e. cont' >
<resource-list>http://xcap. exanpl e. confresource-|ists/users/si
p: j oe@xanpl e. con' i ndex/ ~~/resource-lists/list%b@ame=%22| 1%
22%bd</resource-list>
<packages>
<package>pr esence</ package>
</ packages>
</ service>
</rls-services>
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And consider the RLS services docunment for user bob

<?xm version="1. 0" encodi ng="UTF-8"?>
<rl s-services>
<service uri="sip: marketi ng@xanpl e. cont' >
<list name="marketing">
<rl:entry uri="sip:joe@xanple.conl/>
<rl:entry uri="sip:sudhir@xanpl e.coni/>
</[list>
<packages>
<package>pr esence</ package>
</ packages>
</ service>
</rls-services>

The gl obal docunent at
http://xcap. exanpl e. confrl s-services/ gl obal /i ndex woul d | ook |ike
this:

<?xm version="1.0" encodi ng="UTF-8"?>
<rls-services xm ns="urn:ietf:params:xm:ns:rls-services”
xmns:rl="urn:ietf:parans: xm :ns:resource-1lists"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >
<servi ce uri="sip: nybuddi es@xanpl e. con' >
<resource-list>http://xcap. exanpl e. com resource-1ists/user
s/ si p:j oe@xanpl e. con i ndex/ ~~/resource-lists/list%%b@am
e=%R22| 1922%bd</r esource-1list>
<packages>
<package>pr esence</ package>
</ packages>
</ service>
<service uri="sip: marketi ng@xanpl e. com' >
<li st name="nmarketing">
<rl:entry uri="sip:joe@xanple.coni/>
<rl:entry uri="sip:sudhir@xanpl e.conl/>
</list>
<packages>
<package>pr esence</ package>
</ packages>
</ service>
</rls-services>

Requests made agai nst the gl obal document MJST generate responses
that reflect the npost recent state of all the rel evant user
docunents. This requirenment does not inply that the server nust
actually store this global docunent. It is anticipated that nost
systens will dynanically construct the responses to any particul ar
request agai nst the docunment resource.
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The uni queness constraint on the "uri" attribute of <service> wll
ensure that no two <service> elenents in the gl obal docunent have the
same value of that attribute

4.4.9. Authorization Policies

Thi s application usage does not nodify the default XCAP authorization
policy, which is that only a user can read, wite, or nodify their
own docunents. A server can allow privileged users to nodify
docunents that they don’'t own, but the establishnent and indication
of such policies are outside the scope of this docunent. It is
anticipated that a future application usage will define which users
are allowed to nmodify an RLS services docunent.

The i ndex docunent nmaintained in the global tree represents sensitive
information, as it contains the union of all the information for al
users on the server. As such, its access MJST be restricted to
trusted elements within domain of the server. Typically, this would
be limted to the RLSs that need access to this docunent.

4.5. Usage of an RLS Services Docunent by an RLS

Thi s section discusses how an RLS, on recei pt of a SUBSCRI BE request,
uses XCAP and the RLS services docunent to guide its operation

When an RLS receives a SUBSCRI BE request for a URI (present in the
Request URI), it obtains the <service> el ement whose uri attribute
mat ches (based on URI equality) the URI in the SUBSCRI BE request.
Thi s docunent nakes no nornative statenents on how this night be
acconpl i shed. The follow ng paragraph provides one possible

appr oach.

The RLS canonicalizes the Request URI as described in Section 5. It
then perforns an XCAP GET operation against the URI forned by

conbi ning the XCAP root with the docunent sel ector of the globa
index with a node selector of the form"rls-services/

servi ce[ @i =<canoni cal -uri>]", where <canonical-uri>is the
canoni cal i zed version of the Request URI. |If the response is a 200
K, it will contain the service definition for that UR .

Once the <service> el ement has been obtained, it is examned. |If the
<packages> el enment is present, and the event package in the SUBSCRI BE
request is not anongst those listed in the <package> el enents within
<packages>, the request MJST be rejected with a 489 (Bad Event)
response code, as described in [13]. GQherwi se, it SHOULD be
processed. The next step is to authorize that the client is allowed
to subscribe to the resource. This can be done using the data
defined in [12], for exanple. Assum ng the subscriber is authorized
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to subscribe to that resource, the subscription is processed
according to the procedures defined in [14]. This processing
requires the RLS to conpute a flat list of URIs that are to be
subscribed to. |If the <service> elenent had a <list> elenent, it is
extracted. |f the <service> elenent had a <resource-list> el enent,
its URI content is dereferenced. The result should be a <list>
element. If it is not, the request SHOULD be rejected with a 502
(Bad Gateway). Oherwi se, that <list> elenment is extracted

At this point, the RLS has a <list> elenent in its possession. The
next step is to obtain a flat list of URIs fromthis elenent. To do
that, it traverses the tree of elenents rooted in the <list> elenent.
Bef ore traversal begins, the RLS initializes two lists: the "flat
list", which will contain the flat list of the URI after traversal,
and the "traversed list", which contains a list of HITP URIs in
<external > el enents that have already been visited. Both lists are
initially enpty. Next, tree traversal begins. A server can use any
tree-traversal ordering it likes, such as depth-first search or
breadth-first search. The processing at each elenent in the tree
depends on the nane of the el enent:

o If the elenent is <entry>, the URl in the "uri" attribute of the
elenment is added to the flat list if it is not already present
(based on case-sensitive string equality) in that list, and the
URI schene represents one that can be used to service
subscriptions, such as SIP [4] and pres [15].

o If the elenment is an <entry-ref>, the relative path reference
maki ng up the value of the "ref" attribute is resolved into an

absolute URI. This is done using the procedures defined in
Section 5.2 of RFC 3986 [7], using the XCAP root of the RLS
servi ces docunment as the base URI. This absolute URI is resolved.

If the result is not a 200 OK containing a <entry> elenent, the
SUBSCRI BE request SHOULD be rejected with a 502 (Bad Gat eway).

O herwi se, the <entry> elenment returned is processed as descri bed
in the previous step

o If the element is an <external > el enent, the absolute URI naking
up the value of the "anchor” attribute of the el enent is exam ned.
If the URI is on the traversed list, the server MJST cease
traversing the tree, and SHOULD reject the SUBSCRI BE request with

a 502 (Bad Gateway). |If the URI is not on the traversed list, the
server adds the URI to the traversed list, and dereferences the
URI. If the result is not a 200 OK containing a <list> el ement,

the SUBSCRI BE request SHOULD be rejected with a 502 (Bad Gat eway).
O herwi se, the RLS replaces the <external > elenent in its |oca
copy of the tree with the <list> elenent that was returned, and
tree traversal continues.
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Because the <external > elenment is used to dynanically construct the
tree, there is a possibility of recursive evaluation of references.
The traversed list is used to prevent this from happening.

Once the tree has been traversed, the RLS can create virtua
subscriptions to each URIl in the flat list, as defined in [14]. In
the processing steps outlined above, when an <entry-ref> or
<external > el enent contains a reference that cannot be resol ved,
failing the request is at SHOULD strength. In sonme cases, an RLS may
provi de better service by creating virtual subscriptions to the URIs
inthe flat list that could be obtained, onitting those that could
not. Only in those cases should the SHOULD reconmendati on be

i gnor ed.

5. SIP URl Canonicalization

This section provides a technique for URl canonicalization. This
canoni cal i zation produces a URI that, in nost cases, is equal to the
original URI (where equality is based on the URI conparison rules in
RFC 3261). Furthermore, the canonicalized URI will usually be

| exically equivalent to the canonicalized version of any other UR
equal to the original

To canonicalize the URI, the followi ng steps are foll owed:

1. First, the domain part of the URI is converted into al
| ower case, and any tokens (such as "user" or "transport" or
"udp") are converted to all | owercase

2. Secondly, any percent-encoding in the URI for characters which do
not need to be percent-encoded is renoved. A character needs to
be percent-encoded when it is not permtted in that part of the
URI based on the grammar for that part of the URI. For exanple,
if a SIP URl is sip:%aoe%0smnm th@xanple.com it is changed to
sip:joe¥R0sm th@xanple.com 1In the original UR, the character
"j' was percent-encoded. This is allowed, but not required,
since the grammar allows a 'j' to appear in the user part. As a
result, it appears as 'j’ after this step of canonicalization

3. Thirdly, any URI paranmeters are reordered so that they appear in
| exi cal order based on paraneter nane. The ordering of a
character is determined by the US-ASCI | nurerical value of that
character, with snmaller nunbers conming first. Paraneters are
ordered with the | eftnost character as nost significant. For
paraneters that contain only letters, this is equivalent to an
al phabetical ordering.
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4. Finally, any header paraneters are discarded. This canonicalized
URI is used instead of the original URI.

If two URIs, A and B, are functionally equal (nmeaning that they are
equal according to the URI conparison rules in RFC 3261), their
canoni calized URI's are equal under case-sensitive string conparison
if the following are true

o0 Neither URI contains header paraneters.

o |If one of the URI contains a URI paraneter not defined in RFC
3261, the other does as well.

6. Extensibility

Resource-lists and RLS services docunents are neant to be extended

An extension takes place by defining a new set of elenments in a new
nanespace, governed by a new schena. Every extension MJST have an
appropri ate XML namespace assigned to it. The XM. nanespace of the
ext ensi on MJUST be different fromthe namespaces defined in this
specification. The extension MJST NOT change the syntax or semantics
of the schemas defined in this docunent. Al XM tags and attributes
that are part of the extension MJST be appropriately qualified so as
to place themw thin that nanespace.

This specification defines explicit places where new el enents or
attributes froman extension can be placed. These are explicitly
indicated in the schemas by the <any> and <anyAttri bute> el enents.
Extensions to this specification MJST specify where their elenents
can be placed within the docunent.

As a result, a docunent that contains extensions will require

mul tiple schemas in order to determne its validity: a schema defined
in this docunent, along with those defined by extensions present in
the docunent. Because extensions occur by addi ng new el enments and
attributes governed by new schemas, the schemas defined in this
docunent are fixed and would only be changed by a revision to this
specification. Such a revision, should it take place, would endeavor
to all ow docunents conpliant to the previous schema to remnain
conpliant to the new one. As a result, the schenas defined here
don’t provide explicit schenma versions, as this is not expected to be
needed.
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7. Security Considerations

The information contained in rls-services and resource-lists
docunents are particularly sensitive. It represents the principle
set of people with whoma user would like to comunicate. As a
result, clients SHOULD use TLS when contacting servers in order to
fetch this information. Note that this does not represent a change
in requirenent strength from XCAP.

8. | ANA Consi derati ons

There are several | ANA considerations associated with this
speci fication.

8.1. XCAP Application Unique |IDs

This section registers two new XCAP Application Unique | Ds (AU Ds)
according to the I ANA procedures defined in [10].

8.1.1. resource-lists
Nanme of the AU D: resource-lists
Description: A resource lists application is any application that
needs access to a list of resources, identified by a URI, to which
operations, such as subscriptions, can be appli ed.
8.1.2. rls-services
Narme of the AU D: rls-services
Description: A Resource List Server (RLS) services application is a
Session Initiation Protocol (SIP) application whereby a server

recei ves SIP SUBSCRI BE requests for resource, and generates
subscriptions towards a resource |ist.
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8.2. M ME Type Registrations
Thi s specification requests the registration of two new M ME types
according to the procedures of RFC 4288 [9] and guidelines in RFC
3023 [5].

8.2.1. application/resource-lists+xmn
M ME nedia type nane: application
M ME subtype nane: resource-|ists+xm

Mandat ory paraneters: none

Optional parameters: Sanme as charset parameter application/xm as
specified in RFC 3023 [5].

Encodi ng consi derations: Sane as encodi ng consi derations of
application/xm as specified in RFC 3023 [5].

Security considerations: See Section 10 of RFC 3023 [5] and
Section 7 of RFC 4826.

Interoperability considerations: none
Publ i shed specification: RFC 4826
Applications that use this nedia type: This docunent type has been
used to support subscriptions to |ists of users [14] for SIP-based
presence [ 11].
Addi tional |nformation:
Magi ¢ Nunber: none
File Extension: .rl

Maci ntosh file type code: "TEXT"

Personal and emmil address for further information:
Jonat han Rosenberg, jdrosen@ drosen. net

I ntended usage: COMVON

Aut hor/ Change controller: The I ETF.
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8.2.2. application/rls-services+xm
M ME nedia type nane: application
M ME subtype nane: rls-services+xm
Mandat ory paraneters: none

Optional parameters: Sanme as charset parameter application/xm as
specified in RFC 3023 [5].

Encodi ng consi derations: Sane as encodi ng consi derations of
application/xm as specified in RFC 3023 [5].

Security considerations: See Section 10 of RFC 3023 [5] and
Section 7 of RFC 4826.

Interoperability considerations: none
Publ i shed specification: RFC 4826
Applications that use this nedia type: This docunent type has been
used to support subscriptions to |ists of users [14] for SIP-based
presence [ 11].
Addi tional |nformation:
Magi ¢ Nunber: none
File Extension: .rs

Maci ntosh file type code: "TEXT"

Personal and emmil address for further information:
Jonat han Rosenberg, jdrosen@ drosen. net

I ntended usage: COMVON

Aut hor/ Change controller: The I ETF.
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8.3. URN Sub- Narmespace Regi strations

This section registers two new XM. nanespaces, as per the guidelines
in RFC 3688 [8].

8.3.1. wurn:ietf:parans:xnm:ns:resource-lists

URI: The URI for this namespace is
urn:ietf:paranms: xm:ns:resource-lists.

Regi strant Contact: |ETF, SIMPLE working group, (sinple@etf.org),
Jonat han Rosenberg (j drosen@ drosen. net).

XM.:
BEG N
<?xm version="1.0"?>
<! DOCTYPE htm PUBLIC "-//WBC//DITD XHTM. Basic 1.0//EN'
"http://ww. w3. org/ TR/ xht n - basi ¢/ xht m - basi ¢10. dt d" >
<htm xm ns="http://ww. w3. org/ 1999/ xhtm " >
<head>
<meta http-equiv="content-type"
content="text/htmnl ; charset=i so-8859-1"/>
<titl e>Resource Lists Nanespace</title>
</ head>
<body>
<hl>Nanespace for Resource Lists</hl>
<h2>urn:ietf:parans: xm :ns:resource-|ists</h2>
<p>See <a href="http://ww.rfc-editor.org/rfc/rfc4826.txt">
RFCA826</ a>. </ p>
</ body>
</htm >
END
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8.3.2. wurn:ietf:params:xm:ns:rls-services

URI: The URI for this nanmespace is
urn:ietf:parans: xm:ns:rls-services.

Regi strant Contact: |ETF, SIMPLE working group, (sinple@etf.org),
Jonat han Rosenberg (j drosen@ drosen. net).

XML:
BEG N
<?xm version="1.0"?>
<! DOCTYPE htm PUBLIC "-//WC//DTD XHTM. Basic 1.0//EN'
"http://ww. w3. org/ TR/ xht m - basi ¢/ xht m - basi c10. dt d" >
<htm xm ns="http://ww. w3. org/ 1999/ xhtm ">
<head>
<meta http-equiv="content-type"
content="text/htnl;charset=i so-8859-1"/>
<titl e>Resource List Server (RLS) Services Nanmespace</title>
</ head>
<body>
<hl>Nanespace for Resource List Server (RLS) Services</hl>
<h2>urn:ietf:parans: xm :ns:rls-services</h2>
<p>See <a href="http://ww.rfc-editor.org/rfc/rfc4826.txt">
RFC4826</ a>. </ p>
</ body>
</htm >
END

8.4. Schema Regi strations

This section registers two XM. schenas per the procedures in [8].
8.4.1. wurn:ietf:paranms: xn:schema:resource-lists

URI: urn:ietf:parans: xnl:schema:resource-lists

Regi strant Contact: |ETF, SIMPLE working group, (sinple@etf.org),
Jonat han Rosenberg (j drosen@ drosen. net).

The XML for this schema can be found as the sole content of
Section 3. 2.
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8.4.2. wurn:ietf:paranms:xm:schema:rls-services

10.

10.

URI: wurn:ietf:params:xm :schema:rls-services

Regi strant Contact: |ETF, SIMPLE working group, (sinple@etf.org),
Jonat han Rosenberg (j drosen@ drosen. net).

The XML for this schenan can be found as the sole content of
Section 4. 2.
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