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Abstract
Thi s docunent defines the Call Processing Language (CPL), a |anguage
to describe and control Internet tel ephony services. It is designed
to be inplenentabl e on either network servers or user agents. It is
meant to be sinple, extensible, easily edited by graphical clients,
and i ndependent of operating systemor signalling protocol. It is

suitable for running on a server where users may not be allowed to
execute arbitrary prograns, as it has no variables, |oops, or ability
to run external prograns.
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1. Introduction

The Call Processing Language (CPL) is a | anguage that can be used to

describe and control Internet tel ephony services. It is not tied to

any particular signalling architecture or protocol; it is anticipated
that it will be used with both the Session Initiation Protocol (SIP)

[1] and H. 323 [16].

CPL is powerful enough to describe a |large nunmber of services and
features, but it is limted in power so that it can run safely in
Internet tel ephony servers. The intention is to nake it inpossible
for users to do anything nore conpl ex (and dangerous) than describe
I nternet tel ephony services. The language is not Turing-conplete,
and provides no way to wite | oops or recursion

CPL is also designed to be easily created and edited by graphica

tools. It is based on the Extensible Markup Language (XM.) [2], soO
parsing it is easy and nmany parsers for it are publicly avail able.
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1.

2

2

The structure of the |anguage naps closely to its behavior, so an
editor can understand any valid script, even ones witten by hand.
The | anguage is al so designed so that a server can easily confirmthe
validity of a script when the server receives it, rather than

di scovering problens while a call is being processed.

I mpl enent ati ons of CPL are expected to take place both in Internet

tel ephony servers and in advanced clients; both can usefully process
and direct users’ calls. This docunent primarily addresses the usage
in servers. A nechanismw |l be needed to transport scripts between
clients and servers; this docunent does not describe such a
mechani sm but rel ated docunents will.

The framework and requirenments for the CPL architecture are described
in RFC 2824, "Call Processing Language Framework and Requirenents”
[17].

1. Conventions of This Docunent

In this docurment, 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 BCP 14, RFC 2119
[3] and indicate requirenment |evels for conmpliant CPL

i mpl ement ati ons.

Sone paragraphs are indented, like this; they give notivations of
desi gn choi ces, advice to inplementors, or thoughts on future
devel opment of or extensions to CPL. They are not essential to
the specification of the |anguage, and are non-nornative.

Structure of CPL Scripts
1. High-level Structure

A CPL script consists of two types of information: ancillary
i nformati on about the script, and call processing actions.

A call processing action is a structured tree that describes the
operations and decisions a tel ephony signalling server perforns on a
call set-up event. There are two types of call processing actions:
top-1evel actions and subactions. Top-level actions are actions that
are triggered by signalling events that arrive at the server. Two
top-1evel actions are defined: "incomng", the action performed when
a call arrives whose destination is the owner of the script, and
"outgoing", the action performed when a call arrives whose origi nator
is the owner of the script.
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Subactions are actions which can be called fromother actions. CPL
forbi ds subactions frombeing called recursively: see Section 8.

Ancillary information is informati on which is necessary for a server
to correctly process a script, but which does not directly describe
any operations or decisions. Currently, no ancillary information is
defined, but the section is reserved for use by extensions.

2.2. Abstract Structure of a Call Processing Action

Abstractly, a call processing action is described by a collection of
nodes that describe operations that can be perfornmed or decisions
that can be made. A node may have several paraneters, which specify
the preci se behavi or of the node; they usually al so have outputs,

whi ch depend on the result of the decision or action

For a graphical representation of a CPL action, see Figure 1. Nodes
and outputs can be thought of infornmally as boxes and arrows; CPL is
designed so that actions can be conveniently edited graphically using
this representation. Nodes are arranged in a tree, starting at a
singl e root node; outputs of nodes are connected to additional nodes.
When an action is run, the action or decision described by the
action’s top-level node is perforned; based on the result of that
node, the server follows one of the node’'s outputs, and the
subsequent node it points to is perforned; this process continues
until a node with no specified outputs is reached. Because the graph
is acyclic, this will occur after a bounded and predictabl e nunber of
nodes are visited.

If an output to a node does not point to another node, it indicates
that the CPL server should performa node- or protocol-specific
action. Some nodes have specific default behavior associated with
them for others, the default behavior is inplicit in the underlying
signalling protocol, or can be configured by the adm nistrator of the
server. For further details on this, see Section 10.
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busy
| Address-switch | | location | | proxy |-------- \
Call--> field: origin | -3 url: sip:jones@|->|tinmeout:| timeout|
| subfield: host | / | example.com | | 10s |-------- |
R |/ | | | failure|
| subdomai n- of : | I |-------- |
| exanpl e.com | |
|- I /

ot herw se |

|
| |\]. Voicemnail
| \.

->| location |
url: sip:jones@ | | redirect |
| ->] I

|
|
| voi cemai | .
| example.com| |___ |
|

Figure 1: Sanple CPL Action: G aphical Version

2.3. Locati on Nbdel

For flexibility, one piece of information necessary for CPL is not

gi ven as node paraneters: the set of locations to which a call is to
be directed. Instead, this set of locations is stored as an inplicit
gl obal variabl e throughout the execution of a processing action (and
its subactions). This allows |locations to be retrieved from externa
sources, filtered, and so forth, w thout requiring general |anguage
support for such operations (which could harmthe sinplicity and
tractability of understanding the | anguage). The specific operations
whi ch add, retrieve, or filter location sets are given in Section 5.

For the incomng top-level call processing action, the |ocation set
is initialized to the enpty set. For the outgoing action, it is
initialized to the destination address of the call

2. 4. XM. Structure

Syntactically, CPL scripts are represented by XM. docunents. XM is
thoroughly specified by the XM. specification [2], and inplenentors
of this specification should be familiar with that docunent.

However, as a brief overview, XM consists of a hierarchica

structure of tags; each tag can have a number of attributes. It is
visually and structurally very simlar to HTM. [18], as both

| anguages are sinplifications of the earlier and | arger standard SGW
[19].

Lennox, et al. St andards Track [ Page 6]



RFC 3880 CPL Cct ober 2004

See Figure 2 for the XML document corresponding to the graphica
representation of the CPL script in Figure 1. Both nodes and outputs
in CPL are represented by XM. tags; paraneters are represented by XM
tag attributes. Typically, node tags contain output tags, and vice-
versa (with a few exceptions: see Sections 5.1, 5.3, 7.1, and 7.2).

The connection between the output of a node and another node is
represented by enclosing the tag representing the pointed-to node
inside the tag for the outer node’s output. Convergence (severa
outputs pointing to a single node) is represented by subacti ons,
di scussed further in Section 8.

The higher-level structure of a CPL script is represented by tags
correspondi ng to each piece of ancillary information, subactions, and
top-1evel actions, in order. This higher-level information is al

enclosed in a special tag "cpl", the outernpst tag of the XM
docunent .

A conplete XM. Scherma for CPL is provided in Appendix C. The

remai nder of the main sections of this document describe the
semantics of CPL, while giving its syntax informally. For the fornmal
syntax, please see the appendi x.

3. Script Structure: Overview

As nentioned, a CPL script consists of ancillary information,
subactions, and top-level actions. The full syntax of the "cpl" node
is given in Figure 3.

<?xm version="1.0" encodi ng="UTF-8"?>
<cpl xm ns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schemra- i nst ance"
xsi:schemalLocation="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<subaction id="voi cemail ">
<l ocation url="sip:jones@oi cemuil .exanpl e.coni>
<redirect />
</l ocation>
</ subacti on>
<i ncom ng>
<address-switch field="origin" subfield="host">
<addr ess subdomai n- of =" exanpl e. coni' >
<l ocation url="sip:jones@xanpl e. com' >
<proxy timeout="10">

<busy> <sub ref="voicenmail" /> </busy>

<noanswer > <sub ref="voicemai|l" /> </ noanswer >

<failure> <sub ref="voicemai|l" /> </failure>
</ pr oxy>

</| ocati on>
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</ addr ess>
<ot her wi se>
<sub ref="voicemail" />
</ ot her wi se>
</ addr ess-swi t ch>
</incom ng>
</ cpl >

Figure 2: Sanple CPL Script: XM Version

Tag: "cpl"

Par anet ers: None
Sub-tags: "ancillary" See Section 9
"subaction" See Section 8

"out goi ng" Top-l evel actions to take on this user’s
outgoing calls
"incom ng" Top-l evel actions to take on this user’s

incomng calls

Figure 3: Syntax of the top-level "cpl" tag

Call processing actions, both top-level actions and subactions,
consist of a tree of nodes and outputs. Nodes and outputs are both
described by XM. tags. There are four categories of CPL nodes:

swi tches, which represent choices a CPL script can nake, |ocation
modi fi ers, which add or remove | ocations fromthe |ocation set,
signal ling operations, which cause signalling events in the
underlying protocol, and non-signalling operations, which trigger
behavi or whi ch does not effect the underlying protocol

4. Switches

Swi tches represent choices a CPL script can make, based on either
attributes of the original call request or itens independent of the
call.

Al switches are arranged as a list of conditions that can match a
vari able. Each condition corresponds to a node output; the output

points to the next node that should be executed if the condition is
true. The conditions are tried in the order they are presented in

the script; the output corresponding to the first node to match is

t aken.

There are two special switch outputs that apply to every switch type.
The output "not-present”, which MAY occur anywhere in the list of
outputs, is true if the variable the switch was to natch was not
present in the original call setup request. (In this docunent, this
is sonmetines described by saying that the information is "absent".)
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The output "otherw se", which MJUST be the last output specified if it
is present, matches if no other condition matched.

If no condition matches and no "ot herw se" output was present in the
script, the default script behavior is taken. See Section 10 for
nmore i nformation on this.

Swi t ches MAY contain no outputs. They MAY only contain an
"ot herw se" output.

Such switches are not particularly useful, but might be created by
tools which automatically generate CPL scripts.

4.1. Address Switches
Address switches allow a CPL script to nake deci sions based on one of

the addresses present in the original call request. They are
summari zed in Figure 4.

Node: "address-swtch"
Qut puts: "address” Speci fic addresses to match
Paraneters: “"field" "origin", "destination",
or "original-destination”
"subfiel d" "address-type", "user", "host",
"port", "tel", or "display"
(al so: "password" and "alias-type")
Qut put: "address"
Paraneters: "is" Exact match
"cont ai ns" Substring match (for "display" only)
"subdonai n- of " Sub-domai n match (for "host", "tel")

Figure 4: Syntax of the "address-sw tch" node

Address switches have two node paranmeters: "field" and "subfield".
The mandatory "field" paraneter allows the script to specify which
address is to be considered for the switch: either the call’s origin
address (field "origin"), its current destination address (field
"destination"), or its original destination (field "original-
destination"), the destination the call had before any earlier
forwardi ng was invoked. Servers MAY define additional field val ues.

The optional "subfield" specifies which part of the address is to be
consi dered. The possible subfield values are: "address-type",
"user", "host", "port", "tel", and "display”". Additional subfield
val ues MAY be defined for protocol-specific values. (The subfield
"password" is defined for SIPin Section 4.1.1; the subfield "alias-
type" is defined for H 323 in Appendix B.1.) |If no subfieldis
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specified, the "entire" address is nmatched; the precise neani ng of
this is defined for each underlying signalling protocol. Servers MAY
define additional subfield val ues.

The subfields are defined as foll ows:

address-type: This indicates the type of the underlying address,

user:

host :

port:

t el

Lennox, et

i.e., the URI scheme, if the address can be represented by a
URI. The types specifically discussed by this docunent are
"sip", "tel", and "h323". The address type is not case-
sensitive. It has a value for all defined address types.

This subfield of the address indicates, for e-mail style
addresses, the user part of the address. For a tel ephone
nunber style address, it includes the subscriber nunber.
This subfield is case-sensitive; it nmay be absent.

This subfield of the address indicates the Internet host
nane or | P address corresponding to the address, in host
nanme, |Pv4, or I1Pv6 [4] textual representation format. Host
nanes are conpared as strings. |P addresses are conpared
nunerically. (In particular, the presence or |ocation of an
IPv6 :: omitted-zero-bits block is not significant for

mat chi ng purposes.) Host nanes are never equal to IP
addresses -- no DNS resolution is perforned. |Pv4 addresses
are never equal to |IPv6 addresses, even if the |Pv6 address
is a vd-in-v6 enbedding. This subfield is not case
sensitive, and nmay be absent.

For host nanmes only, subdomain matching is supported with
the "subdomai n-of " match operator. The "subdomnai n-of"
operator ignores |leading dots in the hostnane or match
pattern, if any.

This subfield indicates the TCP or UDP port nunber of the
address, nunerically, in decimal format. It is not case
sensitive, as it MJST only contain decimal digits. Leading
zeros are ignored.

This subfield indicates a tel ephone subscriber nunber, if

the address contains such a nunber. It is not case
sensitive (tel ephone nunbers may contain the synbols 'A',
"B, 'C, or 'D), and nay be absent. It may be natched

usi ng the "subdomai n-of " match operator. Punctuation and
separator characters in tel ephone nunbers are di scarded.

al . St andards Track [ Page 10]
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di splay: This subfield indicates a "display nane" or user-visible
nane corresponding to an address. It is a Unicode string,
and is matched using the case-insensitive algorithm
described in Section 4.2. The "contains" operator may be
applied toit. It may be absent.

For any conpl etely unknown subfield, the server MAY reject the script
at the tine it is submtted with an indication of the problem if a
script with an unknown subfield is executed, the server MJST consi der
the "not-present” output to be the valid one.

The "address" output tag nmay take exactly one of three possible
paraneters, indicating the kind of matching all owed.

is: An output with this match operator is followed if the
subfield being matched in the "address-switch" exactly
mat ches the argunent of the operator. It may be used for
any subfield, or for the entire address if no subfield was
speci fi ed.

subdomai n-of : This match operator applies only for the subfields
"host" and "tel". In the former case, it matches if the
host nanme bei ng matched is a subdomain of the donmain given in
the argunent of the match operator; thus, subdonain-
of =" exanpl e. cont’ woul d match the hostnanmes "exanpl e. cont,
"research. exanpl e. cont, and

"zaphod. sal es. i nternal . exanpl e.conf. |P addresses may be
given as argunents to this operator; however, they only
mat ch exactly. |In the case of the "tel" subfield, the

output matches if the tel ephone nunber being matched has a
prefix that matches the argunent of the match operator;
subdomai n- of =" 1212555" woul d match the tel ephone nunber "1
212 555 1212."

contains: This match operator applies only for the subfield
"di splay". The output matches if the display nane being
mat ched contains the argunent of the match as a substring.

4.1.1. Usage of "address-switch” with SIP
For SIP, the "origin" address corresponds to the address in the
"Fronml header, "destination" corresponds to the "Request-UR", and
"original -destination" corresponds to the "To" header
The "display" subfield of an address is the display-nane part of the

address, if it is present. Because of SIP s syntax, the
"destination" address field will never have a "display" subfield.
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The "address-type" subfield of an address is the URI schene of that
address. O her address fields depend on that "address-type".

For SIP URIs, the "user", "host", and "port" subfields correspond to
the "user," "host," and "port" elenents of the URI syntax. (Note
that, following the definitions of RFC 3261 [1], a SIP URl which does
not specify a port is not the same as an explicit port 5060; the
fornmer is indicated by an absent port subfield.) The "tel" subfield
is defined to be the "user” part of the URI, with visual separators
stripped, if the "user=phone" paraneter is given to the URI, or if
the server is otherwi se configured to recognize the user part as a

t el ephone nunber. An additional subfield, "password", is defined to
correspond to the "password" elenent of the SIP URI, and is case-
sensitive. However, use of this field is NOI RECOWENDED for genera
security reasons

For tel URLs, the "tel" and "user" subfields are the subscriber nane;
in the fornmer case, visual separators are stripped. The "host" and
"port" subfields are both not present.

For h323 URLs, subfields MAY be set according to the schene descri bed
i n Appendi x B.

For other URI schenes, only the "address-type" subfield is defined by
this specification; servers MAY set other pre-defined subfields, or
MAY support additional subfields.

If no subfield is specified for addresses in SIP nessages, the string
mat ched is the URI part of the address. For "is" matches, standard
SIP URI matching rules are used; for "contains" matches, the URl is
used verbatim

4.2. String Swi tches

String switches allow a CPL script to nake decisions based on free-
formstrings present in a call request. They are summarized in
Fi gure 5.

Node: "string-swtch"
Qut puts: "string" Specific string to match
Paraneters: “"field" "subject", "organization",
"user-agent", or "display"

Qutput: "string"
Paranmeters: "is" Exact match
"cont ai ns" Substring match

Figure 5: Syntax of the "string-sw tch" node
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String switches have one node parameter: "field". The mandatory
"field" paraneter specifies which string is to be matched.

String switches are dependent on the call signalling protocol being
used.

Four fields are defined and listed bel ow The value of each of these
fields is a free-form Unicode string with no other structure defined.

subj ect: The subject of the call
organi zation: The organi zation of the originator of the call

user-agent: The name of the program or device with which the cal
request was nade.

di splay: Free-formtext associated with the call, intended to be
di spl ayed to the recipient, with no other semantics defined
by the signalling protocol

Strings are matched as case-insensitive Unicode strings, in the
following manner. First, strings are canonicalized to the
"Conpatibility Conposition" (KC) form as specified in Unicode
Standard Annex #15 [5]. Then, strings are conpared using |ocal e-

i nsensitive casel ess mapping, as specified in Unicode Standard Annex
#21 [ 6].

Code to performthe first step, in Java and Perl, is avail abl e;
see the links fromAnnex 5 of UAX 15 [5]. The case-insensitive
string conparison in the Java standard class l|ibraries already
performs the second step; other Unicode-aware |ibraries should be
simlar.
The output tag of string matching is naned "string", and has a
mandat ory argunment, one of "is" or "contains", indicating whole-
string match or substring match, respectively.
4.2.1. Usage of "string-switch" with SIP
For SIP, the fields "subject", "organi zation", and "user-agent"
correspond to the SIP header fields with the same nane. These are
used verbatimas they appear in the nessage.

The field "display" is not used, and is never present.
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4.3. Language Swi tches

Language switches allow a CPL script to make decisions based on the
| anguages in which the originator of the call wi shes to comunicate.
They are summarized in Figure 6

Node: "l anguage-swi tch"
Qut puts: "l anguage" Specific string to match
Parameters: None
Qut put: "l anguage"
Paraneters: "nmatches" Match if the given | anguage
mat ches a | anguage-range of the
call.

Figure 6: Syntax of the "language-sw tch" node
Language sw tches take no paraneters.

The "l anguage" output takes one paraneter, "matches". The val ue of
the paraneter is a | anguage-tag, as defined in RFC 3066 [7]. The
caller may have specified a set of |anguage-ranges, also as defined
in RFC 3066. The CPL server checks each | anguage-tag specified by
the script against the | anguage-ranges specified in the request.

See RFC 3066 for the details of how | anguage-ranges match | anguage-
tags. Briefly, a language-range matches a | anguage-tag if it exactly
equals the tag, or if it exactly equals a prefix of the tag such that
the first character following the prefix is "-"

If the caller specified the special |anguage-range "*", it is ignored
for the purpose of matching. Languages with a "q" value of 0 are
al so i gnored

This switch MAY be not-present.
4.3.1. Usage of "language-switch" with SIP

The | anguage-ranges for the "l anguage-switch” switch are obtained
fromthe SIP "Accept-Language" header field. The switch is not-
present if the initial SIP request did not contain this header field.

Note that because of CPL's first-match semantics in swtches,
val ues other than 0 of the "Accept-Language" header fields are
i gnor ed.

q
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4.4. Time Swtches
Time switches allow a CPL script to make deci sions based on the tine
and/ or date the script is being executed. They are summarized in
Figure 7.

Time switches are independent of the underlying signalling protocol.

Node: "tine-swtch"
Qut puts: "tine" Specific tinme to match

Paraneters: "tzid" RFC 2445 Tine Zone ldentifier
"tzurl" RFC 2445 Time Zone URL

Qutput: "tinme"

Paraneters: “"dtstart" Start of interval (RFC 2445 DATE- Tl ME)
"dt end"” End of interval (RFC 2445 DATE-TI ME)
"duration" Length of interval (RFC 2445 DURATI ON)
"freq" Frequency of recurrence ("secondly",

"mnutely", "hourly", "daily",
"weekly", "nonthly", or "yearly")
"interval" How often the recurrence repeats
"until” Bound of recurrence (RFC 2445 DATE- Tl ME)
"count " Nunber of occurrences of recurrence
"bysecond" Li st of seconds within a minute
"bym nut e" Li st of minutes within an hour
"byhour " Li st of hours of the day
"byday” Li st of days of the week
"bynmont hday" Li st of days of the nonth
"byyear day" Li st of days of the year
"byweekno" Li st of weeks of the year
"bynont h" Li st of nmonths of the year
"wkst" First day of the work week
"byset pos" Li st of values within

set of events specified
Figure 7: Syntax of the "time-switch" node

Time switches are based closely on the specification of recurring
intervals of tine in the Internet Cal endaring and Scheduling Core
oj ect Specification (iCalendar COS), RFC 2445 [8].

This allows CPL scripts to be generated automatically from
cal endar books. It also allows us to re-use the extensive
exi sting work specifying tine intervals.

If future standards-track docunents are published that update or

obsol ete RFC 2445, any changes or clarifications those docunents nake
to recurrence handling apply to CPL tinme-switches as well.
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An algorithmto determ ne whether an instant falls within a given
recurrence is given in Appendi x A

The "time-switch" tag takes two optional paraneters, "tzid" and
"tzurl", both of which are defined in RFC 2445 (Sections 4.8.3.1 and
4.8.3.5 respectively). The "tzid" is the identifying |abel by which
a tine zone definition is referenced. |If it begins with a forward
slash (solidus), it references a to-be-defined global tine zone
registry; otherwise it is locally-defined at the server. The "tzurl"
gives a network location fromwhich an up-to-date VTI MEZONE
definition for the tinezone can be retrieved.

While "tzid" labels that do not begin with a forward slash are
locally defined, it is RECOWENDED that servers support at |east the
nam ng schenme used by the O son Time Zone database [9]. Examples of
ti mezone dat abases that use the O son scheme are the zoneinfo files
on nost Uni x-1like systens, and the standard Java Ti neZone cl ass.

Servers SHOULD resolve "tzid" and "tzurl" references to tine zone
definitions at the time the script is uploaded. They MAY
periodically refresh these resolutions to obtain the nost up-to-date
definition of a tine zone. |If a "tzurl" becones invalid, servers
SHOULD renenber the nost recent valid data retrieved fromthe URL.

If a script is uploaded with a "tzid" and "tzurl" which the CPL
server does not recognize or cannot resolve, it SHOULD di agnose and

reject this at script upload time. |If neither "tzid" nor "tzurl" are
present, all non-UTC tines within this tinme switch should be
interpreted as being "floating" tines, i.e., that they are specified

in the local tinmezone of the CPL server

Because of daylight-savings-tinme changes over the course of a
year, it is necessary to specify time switches in a given
timezone. UIC offsets are not sufficient, or a tine-of-day
routing rule which held between 9 amand 5 pmin the eastern
United States would start hol ding between 8 amand 4 pmat the end
of Cctober.

Aut hors of CPL servers should be careful to handle correctly the
intervals when local tinme is discontinuous, at the beginning or end
of daylight-savings tine. Note especially that sonme tinmes nay occur
nmore than once when cl ocks are set back. The algorithmin Appendix A
is believed to handle this correctly.

Ti me nodes specify a list of periods during which their output should
be taken. They have two required paraneters: "dtstart", which
specifies the beginning of the first period of the Iist, and exactly
one of "dtend" or "duration", which specify the ending tinme or the
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duration of the period, respectively. The "dtstart" and "dtend"
paraneters are formatted as i Cal endar COS DATE- Tl ME val ues, as
specified in Section 4.3.5 of RFC 2445 [8]. Because tinme zones are
specified in the top-level "tine-switch" tag, only fornms 1 or 2
(floating or UTC tinmes) can be used. The "duration" paranmeter is
given as an i Cal endar COS DURATI ON paraneter, as specified in section
4.3.6 of RFC 2445. Both the DATE-TI ME and t he DURATI ON synt axes are
subsets of the correspondi ng syntaxes from| SO 8601 [20].

For a recurring interval, the "duration" paranmeter MJST be snall
enough such that subsequent intervals do not overlap. For non-
recurring intervals, durations of any positive length are permitted.
Zero-length and negative-length durations are not all owed.

If no other paranmeters are specified, a tine node indicates only a
single period of tine. Mre conplicated sets of period intervals are
constructed as recurrences. A recurrence is specified by including
the "freq" paraneter, which indicates the type of recurrence rule.
Paraneters other than "dtstart", "dtend", and "duration" SHOULD NOT
be specified unless "freq" is present, though CPL servers SHOULD
accept scripts with such paraneters present, and ignore the other
paraneters

The "freq" parameter takes one of the follow ng val ues: "secondly",
to specify repeating periods based on an interval of a second or

more, "mnutely", to specify repeating periods based on an interva

of a mnute or more, "hourly", to specify repeating periods based on
an interval of an hour or nore, "daily", to specify repeating periods
based on an interval of a day or nore, "weekly", to specify repeating
peri ods based on an interval of a week or nore, "nonthly", to specify
repeating periods based on an interval of a nonth or nore, and
"yearly", to specify repeating periods based on an interval of a year
or nmore. These values are not case-sensitive.

The "interval" paraneter contains a positive integer representing how
often the recurrence rule repeats. The default value is "1", neaning
every second for a "secondly" rule, every mnute for a "minutely"
rule, every hour for an "hourly" rule, every day for a "daily" rule,
every week for a "weekly"” rule, every nonth for a "nonthly" rule, and
every year for a "yearly" rule.

The "until" paraneter defines an i Cal endar COS DATE or DATE-TI ME
val ue whi ch bounds the recurrence rule in an inclusive manner. |If
the val ue specified by "until" is synchronized with the specified
recurrence, this date or date-tinme becomes the |last instance of the
recurrence. |If specified as a date-tine value, then it MJST be
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specified in UTCtine format. |f not present, and the "count”
paraneter is not also present, the recurrence is considered to repeat
forever.

The "count" paraneter defines the nunber of occurrences at which to
range-bound the recurrence. The "dtstart" parameter counts as the
first occurrence. The "until" and "count" paraneters MJST NOT occur
in the sane "tinme" output.

The "bysecond" paraneter specifies a comma-separated |ist of seconds
within a mnute. Valid values are 0 to 59. The "bym nute" paraneter
specifies a comm-separated list of mnutes within an hour. Valid
values are 0 to 59. The "byhour" parameter specifies a comma-
separated list of hours of the day. Valid values are 0 to 23.

The "byday" paraneter specifies a comma-separated |ist of days of the
week. "MJ' indicates Monday, "TU' indicates Tuesday, "WE' indicates
Wednesday, "TH' indicates Thursday, "FR' indicates Friday, "SA"

i ndi cates Saturday, and "SU' indicates Sunday. These val ues are not
case-sensitive

Each "byday" value can al so be preceded by a positive (+n) or
negative (-n) integer. |If present, this indicates the nth occurrence
of the specific day within the "nonthly" or "yearly" recurrence. For
example, within a "nmonthly" rule, +1MO (or sinply 1MO represents the
first Monday within the nonth, whereas -1MO represents the | ast
Monday of the nmonth. |If an integer nodifier is not present, it nmeans
all days of this type within the specified frequency. For exanple,
within a "monthly" rule, MO represents all Mndays within the nonth

The "bynont hday" paraneter specifies a comm-separated |ist of days
of the month. Valid values are 1 to 31 or -31 to -1. For exanple,
-10 represents the tenth to the | ast day of the nonth.

The "byyearday" paranmeter specifies a comm-separated |ist of days of
the year. Valid values are 1 to 366 or -366 to -1. For exanple, -1
represents the last day of the year (Decenber 31st) and -306
represents the 306th to the | ast day of the year (March 1st).

The "byweekno" paraneter specifies a commma-separated |ist of ordinals
speci fying weeks of the year. Valid values are 1 to 53 or -53 to -1.
Thi s corresponds to weeks according to week nunbering as defined in

1 SO 8601 [20]. A week is defined as a seven day period, starting on
the day of the week defined to be the week start (see "wkst"). Week
nunber one of the cal endar year is the first week which contains at

| east four (4) days in that cal endar year. This paraneter is only
valid for "yearly" rules. For exanple, 3 represents the third week
of the year.
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Not e: Assum ng a Monday week start, week 53 can only occur when
January 1 is a Thursday or, for leap years, if January 1 is a
Wednesday.

The "bynonth" paraneter specifies a conma-separated |ist of nonths of
the year. Valid values are 1 to 12

The "wkst" parameter specifies the day on which the work week starts.
Valid values are "MO', "TU', "WE', "TH', "FR', "SA" and "SU'. This
is significant when a "weekly" recurrence has an interval greater
than 1, and a "byday" paraneter is specified. This is also
significant in a "yearly" recurrence when a "byweekno" parameter is
specified. The default value is "MJ', follow ng | SO 8601 [20].

The "byset pos" paraneter specifies a comma-separated |ist of val ues
whi ch corresponds to the nth occurrence within the set of events
specified by the rule. Valid values are 1 to 366 or -366 to -1. It
MUST only be used in conjunction with another byxxx paraneter. For
exanple, "the last work day of the nonth" could be represented as:

<time -tinmerange- freg="nonthly" byday="MO TU, VI, TH, FR"
byset pos="-1">

Each "byset pos" value can include a positive (+n) or negative (-n)
integer. |If present, this indicates the nth occurrence of the
specific occurrence within the set of events specified by the rule.

I f byxxx paraneter values are found which are beyond the avail able
scope (i.e., bynmonthday="30" in February), they are sinply ignored.

Byxxx paraneters nodify the recurrence in sone manner. Byxxx rule
parts for a period of time which is the same or greater than the
frequency generally reduce or Iimt the nunber of occurrences of the
recurrence generated. For exanple, freg="daily" bynonth="1" reduces
the nunber of recurrence instances fromall days (if the "bynonth"
paraneter is not present) to all days in January. Byxxx paraneters
for a period of tinme |ess than the frequency generally increase or
expand the nunber of occurrences of the recurrence. For exanple,
freq="yearly" bynonth="1,2" increases the nunber of days within the
yearly recurrence set from1l (if "bynonth" paraneter is not present)
to 2.

If multiple Byxxx paraneters are specified, then after evaluating the
specified "freq" and "interval" parameters, the Byxxx paraneters are
applied to the current set of evaluated occurrences in the follow ng
order: "bynonth", "byweekno", "byyearday", "bynonthday", "byday",
"byhour", "bym nute", "bysecond", and "bysetpos"; then "count" and
"until" are eval uat ed.
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Here is an exanple of evaluating multiple Byxxx paraneters.

<tinme dtstart="19970105T083000" durati on="10M
freq="yearly" interval ="2" bynont h="1" byday="SU"
byhour ="8, 9" bym nut e="30">

First, the interval ="2" would be applied to freq="yearly" to arrive
at "every other year." Then, bynonth="1" would be applied to arrive
at "every January, every other year." Then, byday="SU' woul d be
applied to arrive at "every Sunday in January, every other year."
Then, byhour="8, 9" would be applied to arrive at "every Sunday in

January at 8 AMand 9 AM every other year." Then, bym nute="30"
woul d be applied to arrive at "every Sunday in January at 8:30 AM and
9:30 AM every other year." Then the second is derived from

"dtstart” to end up in "every Sunday in January from 8:30:00 AMto
8:40:00 AM and fromand 9:30:00 AMto 9:40:00 AM every other year."
Simlarly, if the "bym nute", "byhour", "byday", "bynonthday", or
"bymont h" paraneter were nissing, the appropriate mnute, hour, day,
or month woul d have been retrieved fromthe "dtstart" paraneter.

The i Cal endar COS RDATE, EXRULE, and EXDATE recurrence rul es are not
specifically mapped to conponents of the tine-sw tch node.

Equi val ent functionality to the exception rules can be attained by
using the ordering of switch rules to exclude tinmes using earlier

rul es; equivalent functionality to the additional -date RDATE rules
can be attained by using "sub" nodes (see Section 8) to link nultiple
outputs to the sane subsequent node.

The "not-present” output is never true for a tinme switch. However,
it MAY be included to allow switch processing to be nore regul ar

4.4.1. iCalendar Differences and | nplenmentation |ssues
(This sub-sub-section is non-normative.)

The specification of recurring events in this section is identica
(except for syntax and formatting issues) to that of RFC 2445 [8],
with only one additional restriction. That one restriction is that
consecutive instances of recurrence intervals may not overlap

It was a matter of sone debate, during the design of CPL, whether the
entire i Cal endar COS recurrence specification should be included in
CPL, or whether only a subset should be included. It was eventually
deci ded that compatibility between the two protocols was of primary

i mportance. This inmposes sone additional inplementation issues on

i mpl ementors of CPL servers.

Lennox, et al. St andards Track [ Page 20]



RFC 3880 CPL Cct ober 2004

It does not appear to be possible to deternine, in constant tine,

whet her a given instant of tine falls within one of the intervals
defined by a full iCalendar COS recurrence. The primary concerns are
as foll ows:

o The "count" parameter cannot be checked in constant running
time, since it requires that the server enunerate all
recurrences from"dtstart" to the present tine, in order to
determ ne whether the current recurrence satisfies the
paraneter. However, a server can expand a "count" paraneter
once, off-line, to deternine the date of the |ast recurrence.
This date can then be treated as a virtual "until" paraneter
for the server’s internal processing.

o Simlarly, the "bysetpos" parameter requires that the server
enunerate all instances of the occurrence fromthe start of the
current recurrence set until the present tine. This requires
somewhat nore conpl ex pre-processing, but generally, a single
recurrence with a "byset pos" paraneter can be split up into
several recurrences w thout them

o Finally, constant running tinme of tinme switches also requires
that a candidate starting tinme for a recurrence can be
establ i shed quickly and uniquely, to check whether it satisfies
the other restrictions. This requires that a recurrence’s
duration not be longer than its repetition interval, so that a
given instant cannot fall w thin several consecutive potenti al
repetitions of the recurrence. The restriction that
consecutive intervals not overlap partially satisfies this
condition, but does not fully ensure it. Again, to sonme extent
pre-processing can help resolve this.

The al gorithm given in Appendix A runs in constant tine after these
pre-processi ng steps.

Servers ought to check that recurrence rules do not create any absurd
run-time or nenory requirements, and reject those that do, just as
they ought to check that CPL scripts in general are not absurdly

| ar ge.

4.5. Priority Switches
Priority switches allow a CPL script to nake decisions based on the

priority specified for the original call. They are summarized in
Figure 8. They are dependent on the underlying signalling protocol
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Node: "priority-swtch"
Qut puts: "priority" Specific priority to match
Par ameters: None

Qutput: "priority"

Paraneters: "less" Match if priority is |less
than that specified
"greater” Match if priority is greater
than that specified
"equal " Match if priority is equa

to that specified
Figure 8 Syntax of the "priority-switch" node
Priority switches take no paraneters.

The "priority" tag takes one of the three parameters "greater",

"l ess", or "equal". The values of these paraneters are one of the
following priorities: in decreasing order, "energency", "urgent",
"normal ", and "non-urgent". These values are matched in a case-
insensitive manner. Qutputs with the "less" paraneter are taken if
the priority of the call is less than the priority given in the
argunent, and so forth.

If no priority is specified in a nmessage, the priority is considered
to be "normal". If an unknown priority is specified in the call, it
is considered to be equivalent to "normal" for the purposes of
"greater" and "l ess" conparisons, but it is conpared literally for
"equal " conparisons

Since every nessage has a priority, the "not-present” output is never
true for a priority switch. However, it MAY be included, to all ow
swi tch processing to be nore regul ar.

4.5.1. Usage of "priority-switch" with SIP

The priority of a SIP nessage corresponds to the "Priority" header in
the initial "INVITE' nessage

5. Location Mdifiers
The abstract |ocation nodel of CPL is described in Section 2.3. The
behavi or of several of the signalling operations (defined in Section

6) is dependent on the current |ocation set specified. Location
nodes add or renove |ocations fromthe |ocation set.
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There are three types of location nodes defined. Explicit |ocations
add literally-specified |locations to the current |ocation set,

| ocation | ookups obtain |ocations from sone outside source, and
location filters renove |ocations fromthe set, based on sone
specified criteria.

5.1. Explicit Location

Explicit location nodes specify a location literally. Their syntax
is described in Figure 9

Explicit | ocation nodes are dependent on the underlying signalling

pr ot ocol
Node: "l ocation"
Qut puts: None (Next node follows directly)
Next node: Any node
Paranmeters: "url" URL of address to add to | ocation set
"priority" Priority of this location (0.0-1.0)
"clear" Whet her to clear the |ocation set before

addi ng the new val ue
Figure 9: Syntax of the "location" node

Explicit location nodes have three node paraneters. The nandatory
"url" parameter’s value is the URL of the address to add to the

| ocation set. Only one address may be specified per |ocation node;
mul tiple locations may be specified by cascadi ng these nodes.

The optional "priority" paranmeter specifies a priority for the
location. |Its value is a floating-point nunber between 0.0 and 1.0.
If it is not specified, the server SHOULD assunme a default priority
of 1.0. The optional "clear" paraneter specifies whether the

| ocation set should be cleared before adding the new location to it.
Its value can be "yes" or "no", with "no" as the default.

Basi ¢ | ocati on nodes have only one possible result, since there is no
way that they can fail. (If a basic |ocation node specifies a

| ocation which isn’'t supported by the underlying signalling protocol,
the script server SHOULD detect this and report it to the user at the
time the script is submtted.) Therefore, their XM representations
do not have explicit output tags; the <location> tag directly
cont ai ns anot her node.

5.1.1. Usage of "location" with SIP

All SIP |ocations are represented as URLs, so the |ocations specified
in "location" tags are interpreted directly.
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5.2. Location Lookup
Locations can al so be specified up through external neans, through
the use of location | ookups. The syntax of these tags is given in
Fi gure 10.

Location | ookup is dependent on the underlying signalling protocol

Node: "I ookup"
Qut puts: "success" Next node if | ookup was successfu
"not found" Next node if |ookup found no addresses
"failure" Next node if |ookup failed
Paranmeters: "source" Source of the | ookup
"tinmeout” Time to try before giving up on the | ookup
"clear” VWhet her to clear the |ocation set before
addi ng the new val ues
Qut put: "success"

Paraneters: none

Qut put: "notfound"
Par anet ers: none

Qutput: "failure"
Parameters: none

Figure 10: Syntax of the "l ookup" node

Location | ookup nodes have one nandatory paranmeter and two optiona
paraneters. The nmandatory parameter is "source", the source of the

| ookup. This can either be a URI, or a non-URl value. |If the value
of "source" is a URI, it indicates a location which the CPL server
can query to obtain an object with the text/uri-list nedia type (see

the 1ANA registration of this type, which also appears in RFC 2483
[10]). The query is perforned verbatim with no additiona
informati on (such as URI paraneters) added. The server adds the

| ocations contained in this object to the | ocation set.

CPL servers MAY refuse to allow URI-based sources for |ocation
queries for sone or all URI schenes. 1In this case, they SHOULD
reject the script at script upload tine.

There has been di scussion of having CPL servers add URI paraneters
to the location request, so that (for instance) CA scripts could
be used to resolve them However, the consensus was that this
shoul d be a CPL extension, not a part of the base specification
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Non- URL sources indicate a source not specified by a URL which the
server can query for addresses to add to the location set. The only
non- URL source currently defined is "registration", which specifies
all the locations currently registered with the server

The "1 ookup" node al so has two optional paraneters. The "tinmeout"
paraneter specifies the time, as a positive integer nunber of
seconds, the script is willing to wait for the | ookup to be
performed. |If this is not specified, its default value is 30. The
"clear" parameter specifies whether the |ocation set should be

cl eared before the new | ocations are added.

Lookup has three outputs: "success", "notfound", and "failure".
Notfound is taken if the | ookup process succeeded but did not find
any locations; failure is taken if the | ookup failed for some reason,
including that the specified ti meout was exceeded. |If a given output
is not present, script execution term nates and the default behavi or
i s perforned.

5.2.1. Usage of "l ookup" with SIP

For SIP, the "registration" |ookup source corresponds to the
| ocations registered with the server using "REQ STER' nessages

5.3. Location Renoval
A CPL script can also renove |ocations fromthe | ocation set, through
the use of the "renpve-location" node. The syntax of this node is
defined in Figure 11.

The nmeaning of this node is dependent on the underlying signalling

Pr ot ocol
Node: "renove-| ocation”
Qut puts: None (Next node follows directly)
Next node: Any node
Paranmeters: "location" Location to renove

Figure 11: Syntax of the "renove-location” node

A "renpve-| ocation" node renpves |ocations fromthe |location set. It
is primarily useful following a "lookup" node. An exanple of this is
given in Section 12. 8.

The "renove-location" node has one optional paraneter. The paraneter
"l ocation" gives the URI of a location to be renoved fromthe set, in
a signalling-protocol -dependent manner. |f this paraneter is not
given, all locations are renoved fromthe set.
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The "renmove-| ocation" node has no explicit output tags. In the XM
syntax, the XML "renove-location" tag directly encl oses the next
node’ s tag.

5.3.1. Usage of "renpve-location" with SIP

The | ocation specified in the "location" paranmeter of the "renove-

| ocati on" node is matched agai nst the |ocation set using the standard
rules for SIP URI matching (as are used, e.g., to match Contact

addr esses when refreshing regi strations).

6. Signalling Operations

Signal ling operation nodes cause signalling events in the underlying
signalling protocol. Three signalling operations are defined:
"proxy," "redirect," and "reject."

6.1. Proxy

Proxy causes the triggering call to be forwarded on to the currently
specified set of locations. The syntax of the proxy node is given in
Figure 12.

The specific signalling events invoked by the "proxy" node are

si gnal | i ng- protocol -dependent, though the general concept shoul d
apply to any signalling protocol
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Node: " proxy"
Qut puts:  "busy" Next node if call attenpt returned "busy"
"noanswer " Next node if call attenpt was not
answered before tineout
"redirection” Next node if call attenpt was redirected

"failure" Next node if call attenpt failed
"defaul t" Def ault next node for unspecified outputs
Paraneters: "tinmeout" Time to try before giving up on the
call attenpt
"recurse" Whet her to recursively | ook up
redirections
"ordering" What order to try the location set in.

Qut put: "busy"
Par anet ers: none

Qut put: "noanswer”
Par anet ers: none

Qutput: "redirection"
Par anet ers: none

Qutput: "failure"
Par anet ers: none

Qutput: “"default”
Par anet ers: none

Figure 12: Syntax of the "proxy" node

After a proxy operation has conpleted, the CPL server chooses the
"best" response to the call attenpt, as defined by the signalling
protocol or the server’s adm nistrative configuration rules.

If the call attenpt was successful, CPL execution termninates and the
server proceeds to its default behavior (nornmally, to allow the cal
to be set up). Oherw se, the next node corresponding to one of the
"proxy" node’s outputs is taken. The "busy" output is followed if
the call was busy, "noanswer"” is followed if the call was not
answered before the "tinmeout" paraneter expired, "redirection" is
followed if the call was redirected, and "failure" is followed if the
call setup failed for any other reason

If one of the conditions above is true, but the correspondi ng out put
was not specified, the "default” output of the "proxy" node is
followed instead. |If there is also no "default" node specified, CPL
execution terminates and the server returns to its default behavior
(normally, to forward the best response upstreamto the originator).
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Note: CPL extensions to allow in-call or end-of-call operations
will require an additional output, such as "success", to be added.

If no |l ocations were present in the set, or if the only locations in
the set were locations to which the server cannot proxy a call (for
exanple, "http" URLs), the "failure" output is taken

Proxy has three optional paranmeters. The "timeout" paraneter
specifies the tinme, as a positive integer nunber of seconds, to wait
for the call to be conpleted or rejected; after this tine has

el apsed, the call attenpt is term nated and the "noanswer" branch is
taken. If this parameter is not specified, the default value is 20
seconds if the "proxy" node has a "noanswer" or "default" output
speci fied; otherw se the server SHOULD allow the call to ring for a
reasonably long period of tine (to the maxi num extent that server
policy allows).

The second optional paraneter is "recurse", which can take two

val ues, "yes" or "no". This specifies whether the server should
automatically attenpt to place further call attenpts to tel ephony
addresses in redirection responses that were returned fromthe
initial server. Note that if the value of "recurse" is "yes", the

"redirection" output to the script is never taken. |In this case this
out put SHOULD NOT be present. The default value of this paraneter is
n yesll i

The third optional parameter is "ordering”. This can have three
possi bl e values: "parallel", "sequential", and "first-only". This

paraneter specifies in what order the |ocations of the |ocation set
should be tried. Parallel asks that they all be tried

si mul t aneousl y; sequential asks that the one with the highest
priority be tried first, the one with the next-highest priority
second, and so forth, until one succeeds or the set is exhausted.
First-only instructs the server to try only the highest-priority
address in the set, and then follow one of the outputs. The priority
of locations in a set is determ ned by server policy, though CPL
servers SHOULD honor the "priority" paraneter of the "location" tag.
The default value of this paraneter is "parallel”

Once a proxy operation conpletes, if control is passed on to other
nodes, all |ocations which have been used are cleared fromthe
location set. That is, the location set is enptied of proxyable

|l ocations if the "ordering" was "parallel" or "sequential"; the

hi ghest-priority itemin the set is renoved fromthe set if
"ordering"” was "first-only". (lIn all cases, non-proxyable |ocations
such as "http" URIs remain.) In the case of a "redirection" output,
the new addresses to which the call was redirected are then added to
the | ocation set.
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6.1.1. Usage of "proxy" with SIP

For SIP, the best response to a "proxy" node is determ ned by the
algorithmof the SIP specification. The node’'s outputs correspond to
the follow ng events:

busy: A 486 or 600 response was the best response received for the
call request.

redirection: A 3xx response was the best response received for the
call request.

failure: Any other 4xx, 5xx, or 6xx response was the best response
received for the call request.

no-answer: No final response was received for the call request
before the tinmeout expired.

SIP servers SHOULD honor the "q" paraneter of SIP registrations when
determning location priority.

6.2. Redirect
Redi rect causes the server to direct the calling party to attenpt to
place its call to the currently specified set of locations. The

syntax of this node is specified in Figure 13.

The specific behavior the redirect node invokes is dependent on the
underlying signalling protocol involved, though its senmantics are
general ly applicabl e.

Node: "redirect"”

Qut puts: None (No node may foll ow)
Next node: None
Paraneters: "permanent" \Whether the redirection should be

consi dered pernanent
Figure 13: Syntax of the "redirect" node

Redi rect immediately term nates execution of the CPL script, so this
node has no outputs and no next node. |t has one paraneter,
"permanent"”, which specifies whether the result returned should
indicate that this is a permanent redirection. The value of this
paraneter is either "yes" or "no" and its default value is "no."
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6.2.1. Usage of "redirect" with SIP

The SI P server SHOULD send a 3xx class response to a call request
upon executing a "redirect"” tag. |If "pernmanent"” was "yes", the
server SHOULD send the response "301" (Moved pernmanently), otherw se
it SHOULD send "302" (Mved tenporarily).

6.3. Reject
Rej ect nodes cause the server to reject the call attenpt. Their
syntax is given in Figure 14. The specific behavior they invoke is
dependent on the underlying signalling protocol involved, though
their semantics are generally applicable.

Node: "reject"”

Qut puts: None (No node may follow)
Next node: None
Parameters: "status" Status code to return

"reason" Reason phrase to return
Figure 14: Syntax of the "reject" node

A reject node i mMmediately term nates the execution of a CPL script,
so this node has no outputs and no next node.

Thi s node has two argunents: "status" and "reason". The "status"
argunent is required, and can take one of the values "busy",

"not found", "reject", "error", or a signalling-protocol-defined
stat us.

The "reason" argunent optionally allows the script to specify a
reason for the rejection.

6.3.1. Usage of "reject" with SIP
Servers which inplenent SIP SHOULD al so allow the "status" field to
be a nuneric argunent corresponding to a SIP status in the 4xx, 5xx,
or 6xx range.
They SHOULD send the "reason" paraneter in the SIP reason phrase.
A suggested mapping of the naned statuses is as follows. Servers MAY
use a different mapping, though simlar semantics SHOULD be
pr eserved.

"busy": 486 Busy Here

"not f ound": 404 Not Found
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"reject": 603 Decline
"error": 500 Internal Server Error
7. Non-signalling Operations
In addition to the signalling operations, CPL defines severa

operations which do not affect and are not dependent on the tel ephony
signal li ng protocol

7.1. Ml
The mail node causes the server to notify a user of the status of the
CPL script through electronic mail. |Its syntax is given in Figure
15.
Node: "pail"
Qut puts: None (Next node follows directly)

Next node: Any node

Parameters: "url" Mailto url to which the mail should be sent
Figure 15: Syntax of the "mail" node
The "mai | " node takes one argunent: a "mailto" URL giving the

address, and any additional desired paraneters, of the mail to be
sent. The server sends the message containing the content to the
given url; it SHOULD al so include other status information about the
original call request and the CPL script at the tinme of the
notification.

Using a full "mailto" URL rather than just an e-nmail address
all ows additional e-mail headers to be specified, such as
<mai | url="mailto:jones@xanpl e. con’subj ect =Lookup%20f ai | ed" />.

A mail node has only one possible result, since failure of e-nail
delivery cannot reliably be known in real time. Therefore, its XM
representati on does not have output tags: the <mmil> tag directly
cont ai ns anot her node tag.

Note that the syntax of XM requires that anpersand characters, "&",
whi ch are used as paranmeter separators in "mailto" URLs, be quoted as
"&anp;" inside paraneter values (see Section C 12 of the XM
specification [2]).
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7.1.1. Suggested Content of Mailed Information

This section presents suggested guidelines for the mail sent as a
result of the "mail" node, for requests triggered by SIP. The
message nmiled (triggered by any protocol) SHOULD contain all this
i nformati on, but servers MAY elect to use a different format.

1. If the "mailto" URI did not specify a subject header, the

subject of the e-mail is "[CPL]", followed by the subject
header of the SIP request. |If the URI specified a subject
header, it is used instead.

2. The "Front field of the e-mail is set to a CPL server
configured address, overriding any "From' field in the "mailto"
URI .

3. Any "Reply-To" header in the URI is honored. |If none is given,
then an e-mail-ized version of the origin field of the request
is used, if possible (e.g., a SIP "Fronm' header with a sip: URI
woul d be converted to an e-mail address by stripping the URI
schene) .

4. If the "mailto" URI specifies a body, it is used. If none was
specified, the body SHOULD contain at |east the identity of the
caller (both the caller’s display name and address), the date
and tinme of day, the call subject, and if avail able, the cal
priority.

The server SHOULD honor the user’s requested | anguages, and send the
mai | notification using an appropriate | anguage and character set.

7.2. Log
The Log node causes the server to log information about the call to
non-vol atile storage. Its syntax is specified in Figure 16
Node: "l og"
Qut puts: None (Next node follows directly)
Next node: Any node
Paraneters: "nane" Nanme of the log file to use

"coment" Comment to be placed in log file
Fi gure 16: Syntax of the "log" node
Log takes two argunents, both optional: "nanme", which specifies the
nane of the log, and "comment"”, which gives a coment about the

i nformati on being | ogged. Servers SHOULD al so include ot her
information in the log, such as the tine of the | ogged event,
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information that triggered the call to be | ogged, and so forth. Logs
are specific to the owner of the script which | ogged the event. |If
the "nanme" paraneter is not given, the event is logged to a standard,
server-defined log file for the script owner. This specification
does not define how users may retrieve their logs fromthe server

The nane of a log is a |l ogical nane only, and does not necessarily
correspond to any physical file on the server. The interpretation of
the log file name is server defined, as is a nechanismto access
these logs. The CPL server SHOULD NOT directly map | og nanes
uninterpreted onto local file nanmes, for security reasons, lest a
security-critical file be overwitten.

A correctly operating CPL server SHOULD NOT ever allow the "l og"
event to fail. As such, |og nodes can have only one possible result,
and their XM representation does not have explicit output tags. A
CPL <log> tag directly contains anot her node tag.

8. Subactions

XML syntax defines a tree. To allow nore general call flow diagrans,
and to allow script re-use and nodul arity, we define subacti ons.

Two tags are defined for subactions: subaction definitions and
subaction references. Their syntax is given in Figure 17

Tag: "subaction”
Subt ags: Any node
Paranmeters: "id" Narme of this subaction
Pseudo- node: "sub"
Qut puts: None in XM tree
Parameters: "ref" Nane of subaction to execute

Figure 17: Syntax of subactions and "sub" pseudo-nodes

Subactions are defined through "subaction" tags. These tags are
placed in the CPL script after any ancillary information (see Section
9), but before any top-level tags. They take one argunent: "id", a
token indicating a script-chosen name for the subaction. The "id"
val ue for every "subaction" tag in a script MJST be unique within
that script.

Subactions are called from"sub" tags. The "sub" tag is a "pseudo-
node", and can be used anyplace in a CPL action that a true node
could be used. It takes one parameter, "ref", the nane of the
subaction to be called. The "sub" tag contains no outputs of its
own, instead control passes to the subaction
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Ref erences to subactions MJUST refer to subactions defined before the
current action. A "sub" tag MJST NOT refer to the action it appears
in, or to any action defined later in the CPL script. Top-Ieve
actions cannot be called from"sub" tags, or through any other neans.
Script servers MUST verify at the tine the script is submtted that
no "sub" node refers to any subaction that is not its proper

pr edecessor.

Al'l ow ng only back-references of subs forbids any sort of
recursion. Recursion would introduce the possibility of non-
term nating or non-decidable CPL scripts, a possibility our
requi renents specifically excluded.

Every sub MUST refer to a subaction ID defined within the sane CPL
script. No external links are permtted.

Subaction I Ds are case sensitive.

I f any subsequent version or extension defines external I|inkages,
it should probably use a different tag, perhaps XLink [21].
Ensuring termination in the presence of external links is a

difficult problem
9. Ancillary Information

No ancillary information is defined in the base CPL specification.
If ancillary information, not part of any operation, is found to be
necessary for a CPL extension, it SHOULD be placed within this tag.

The (trivial) definition of the ancillary information tag is given in
Fi gure 18.

It may be useful to include timezone definitions inside CPL
scripts directly, rather than referencing themexternally with
"tzid" and "tzurl" paraneters. |If it is, an extension could be
defined to include them here.

Tag: "ancillary”
Parameters: None
Subt ags: None

Figure 18: Syntax of the "ancillary" tag
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10. Def aul t Behavi or

VWhen a CPL node reaches an unspecified output, either because the
output tag is not present, or because the tag is present but does not
contain a node, the CPL server’'s behavior is dependent on the current
state of script execution. This section gives the operations that
shoul d be taken in each case.

no | ocation nodifications or signalling operations performned,
| ocation set enpty: Look up the user’s |ocation through
what ever mechani smthe server would use if no CPL script were
in effect. Proxy, redirect, or send a rejection nessage,
usi ng whatever policy the server woul d use in the absence of
a CPL script.

no |l ocation nodifications or signalling operations perforned,
| ocati on set non-enpty: (This can only happen for outgoing
calls.) Proxy the call to the addresses in the |ocation set.

| ocation nodifications performed, no signalling operations: Proxy
or redirect the call, whichever is the server’s standard
policy, to the addresses in the current location set. |If the
| ocation set is enpty, return a "notfound" rejection

noanswer output of proxy, no tinmeout given: (This is a specia
case.) |If the "noanswer" output of a proxy node is
unspecified, and no tineout paraneter was given to the proxy
node, the call should be allowed to ring for the naximm
length of tine allowed by the server (or the request, if the
request specified a tinmeout).

proxy operation previously taken: Return whatever the "best"
response is of all accunul ated responses to the call to this
poi nt, according to the rules of the underlying signalling
pr ot ocol

11. CPL Extensions

Servers MAY support additional CPL features beyond those listed in
this docunment. Sone of the extensions which have been suggested are
a nmeans of querying how a call has been authenticated, richer contro
over H. 323 addressing, end-system or admnistrator-specific features,
regul ar-expression matching for strings and addresses, and m d-cal

or end-of-call controls.

CPL extensions are indicated by XM. nanespaces [11]. Every extension

MUST have an appropriate XM. nanespace assigned to it. The XM
namespace of the extension MJST be different fromthe XM. namespace
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defined in Section 14. The extension MJUST NOT change the syntax or
semantics of the CPL schema 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 namespace.

Tags or attributes in a CPL script which are in the gl obal nanespace
(i.e., not associated with any nanespace) are equivalent to tags and
attributes in the CPL nanmespace "urn:ietf:parans:xm:ns:cpl"

A CPL script SHOULD NOT specify any nanmespaces it does not use. For
conpatibility with non-nanespace-aware parsers, a CPL script MAY omt
the base CPL nanespace for a script which does not use any

ext ensi ons.

A CPL server MJST reject any script containing a reference to a
nanespace it does not understand. It MJST reject any script
containing an extension tag or attribute that is not qualified to be
in an appropriate nanmespace.

A syntax such as

<ext ensi on-swi t ch>
<ext ensi on has="http://ww. exanpl e. com f 00" >
[ ext ended t hi ngs]
</ ext ensi on>
<ot her wi se>
[ non- ext ended t hi ngs]
</ ot her wi se>
</ ext ensi on-swi t ch>

was suggested as an alternate way of handling extensions. This
woul d all ow scripts to be uploaded to a server without requiring a
script author to sonehow determ ne which extensions a server
supports. However, experience devel opi ng ot her | anguages, notably
Sieve [22], was that this added excessive conplexity to | anguages.
The "extension-switch" tag could, of course, itself be defined in
a CPL extension

In the XML schema of CPL, we introduce three abstract el enents,
nanely ’toplevelaction’, "switch', and "action’, which accordingly
have the abstract type ' TopLevel Acti onType’', 'SwitchType', and
"ActionType’. Any top-level action in a CPL extension MJUST be
defined as the substituti onG oup of the abstract ’'toplevel action

el ement, and have the type extended fromthe ’TopLevel Acti onType’

Any switch in a CPL extension MJST be defined as the
substitutionGoup of the abstract 'switch’ elenment, and have the type
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extended fromthe 'SwitchType’. Any action in a CPL extensi on MJST
be defined as the substitutionG oup of the abstract 'action’ elenent,
and have the type extended fromthe ' ActionType’

12. Exanpl es
12.1. Exanple: Call Redirect Unconditiona

The script in Figure 19 is a sinple script that redirects all calls
to a single fixed |ocation.

<?xm version="1.0" encodi ng="UTF-8"?>
<cpl xm ns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schera- i nst ance”
xsi:schemalLocation="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<i ncom ng>
<l ocation url="sip:smth@hone. exanpl e. coni >
<redirect/>
</l ocation>
</i ncom ng>
</ cpl >

Figure 19: Exanple Script: Call Redirect Unconditiona
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12.2. Exanple: Call Forward Busy/No Answer

The script in Figure 20 illustrates sone nore conpl ex behavior. W
see an initial proxy attenpt to one address, with further operations
if that fails. W also see how several outputs take the sane action
subtree, through the use of subactions.

<?xm version="1.0" encodi ng="UTF-8"?>
<cpl xmns="urn:ietf:parans: xm :ns:cpl"”
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schemaLocati on="urn:ietf:parans: xm:ns:cpl cpl.xsd ">
<subaction id="voicenmail">
<l ocation url="sip:jones@oi cemail .exanple.cont >
<proxy/ >
</l ocation>
</ subacti on>
<i ncom ng>
<l ocation url="sip:jones@onespc. exanpl e. com' >
<proxy timeout="8">
<busy>
<sub ref="voicemil"/>
</ busy>
<noanswer >
<sub ref="voicemil"/>
</ noanswer >
</ pr oxy>
</l ocation>
</i ncom ng>
</cpl >

Fi gure 20: Exanple Script: Call Forward Busy/ No Answer
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12. 3. Exanple: Call Forward: Redirect and Default

The script in Figure 21 illustrates further proxy behavior. The
server initially tries to proxy to a single address. |If this attenpt
is redirected, a newredirection is generated using the |ocations
returned. In all other failure cases for the proxy node, a default
operation -- forwarding to voicemil -- is perforned.

<?xm version="1. 0" encodi ng="UTF-8"?>
<cpl xm ns="urn:ietf:parans: xnm :ns:cpl"”
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
XsSi : schemaLocati on="urn:ietf:paranms: xm:ns:cpl cpl.xsd ">
<i nconi ng>
<l ocation url ="sip:jones@onespc. exanpl e. com' >
<pr oxy>
<redirection>
<redirect/>
</redirection>
<def aul t >
<l ocation url ="sip:jones@oi cemail . exanpl e. con' >
<proxy/ >
</l ocation>
</ defaul t>
</ pr oxy>
</l ocation>
</i ncom ng>
</ cpl >

Figure 21: Exanple Script: Call Forward: Redirect and Default
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12. 4. Exanple: Call Screening

The script in Figure 22 illustrates address swi tches and cal
rejection, in the formof a call screening script. Note also that
because the address-switch | acks an "ot herw se" clause, if the
initial pattern does not match, the script does not define any
operations. The server therefore proceeds with its default behavior,
whi ch woul d presumably be to contact the user.

<?xm version="1.0" encodi ng="UTF-8""?>
<cpl xm ns="urn:ietf:parans:xn :ns:cpl"”
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="urn:ietf:paramnms: xm:ns:cpl cpl.xsd ">
<i ncomi ng>
<address-switch field="origin" subfield="user">
<addr ess i s="anonynous">
<reject status="reject" reason="I| reject anonynous calls"/>
</ addr ess>
</ addr ess-swi t ch>
</i ncom ng>
</ cpl >

Figure 22: Exanple Script: Call Screening
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12.5. Exanple: Priority and Language Routing

The script in Figure 23 illustrates service selection based on a
call’s priority value and | anguage settings. |If the call request had
a priority of "urgent" or higher, the default script behavior is
performed. Oherwi se, the language field is checked for the | anguage

"es" (Spanish). If it is present, the call is proxied to a Spanish-
speaki ng operator; other calls are proxied to an Engli sh-speaki ng
operator.

<?xm version="1.0" encodi ng="UTF-8""?>
<cpl xmns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocati on="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<i ncom ng>
<priority-swtch>
<priority greater="urgent"/>
<ot her wi se>
<l anguage- swi t ch>
<l anguage mat ches="es">
<l ocation url ="sip: spani sh@per at or. exanpl e. coni >
<proxy/ >
</l ocation>
</ | anguage>
<ot her wi se>
<l ocation url ="sip:english@perator.exanpl e.coni>
<proxy/ >
</l ocation>
</ ot herwi se>
</l anguage-swi t ch>
</ ot herwi se>
</priority-swtch>
</i ncom ng>
</cpl >

Figure 23: Exanple Script: Priority and Language Routi ng
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12. 6. Exanple: Qutgoing Call Screening

The script in Figure 24 illustrates a script filtering outgoing
calls, in the formof a script which prevent 1-900 (premiun) calls
frombeing placed. This script also illustrates subdonmai n mat chi ng.

<?xm version="1. 0" encodi ng="UTF-8"?>
<cpl xmns="urn:ietf:parans: xm :ns:cpl"”
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance”
Xsi : schemaLocati on="urn:ietf: parans: xm:ns:cpl cpl.xsd ">
<out goi ng>
<address-switch field="original-destination" subfield="tel">
<addr ess subdomai n- of =" 1900" >
<reject status="reject”
reason="Not allowed to make 1-900 calls."/>
</ addr ess>
</ addr ess-swi t ch>
</ out goi ng>
</ cpl >

Fi gure 24: Exanple Script: Qutgoing Call Screening
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12.7. Exanple: Tinme-of-day Routing
Figure 25 illustrates time-based conditions and timezones.

<?xm version="1.0" encodi ng="UTF-8"?>
<cpl xmns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocati on="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<i ncom ng>
<tinme-switch tzid="Anerica/ New _York"
tzurl ="http://zones. exanpl e. conit z/ Areri ca/ New_Yor k" >
<time dtstart="20000703T090000" duration="PT8H"' freq="weekly"
byday="MO, TU, V¢, TH, FR' >
<l ookup source="regi stration">
<success>
<proxy/ >
</ success>
</ | ookup>
</time>
<ot her wi se>
<l ocation url="sip:jones@oi cemail . exanpl e. cont' >
<proxy/ >
</l ocation>
</ ot herwi se>
</time-swtch>
</i ncom ng>
</ cpl >

Fi gure 25: Exanple Script: Time-of-day Routing
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12.8. Exanple: Location Filtering

Figure 26 illustrates filtering operations on the location set. In
this exanple, we assune that version 0.9beta2 of the "lInadequate
Software SIP User Agent" ms-inplenments sone features, and so we nust
work around its problems. W know that it cannot tal k successfully
to one particular nobile device we may have regi stered, so we renove
that location fromthe location set. Once this operation has been
compl eted, call setup is allowed to proceed normally.

<?xm version="1.0" encodi ng="UTF-8""?>
<cpl xmns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocati on="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<i ncom ng>
<string-switch fiel d="user-agent">
<string is="Inadequate Software SIP User Agent/O0.9beta2">
<l ookup source="regi stration">

<success>
<renove-| ocation | ocation="si p: ne@rmobi |l e. provi der. net">
<proxy/ >

</renove-| ocati on>
</ success>
</ | ookup>
</string>
</ string-swtch>
</i ncom ng>
</cpl >

Figure 26: Exanple Script: Location Filtering
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12.

9. Exanple: Non-signalling Operations

Figure 27 illustrates non-signalling operations; in particular,
alerting a user by electronic nmail if the | ookup server failed. The
primary notivation for having the "mail" node is to allow this sort

of out-of-band notification of error conditions, as the user m ght
ot herwi se be unaware of any probl em

<?xm version="1. 0" encodi ng="UTF-8"?>
<cpl xm ns="urn:ietf:parans: xnm :ns:cpl"”
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
XsSi : schemaLocati on="urn:ietf:paranms: xm:ns:cpl cpl.xsd ">
<i nconi ng>
<l ookup
source="http://ww. exanpl e. com cgi - bi n/| ocat e. cgi ?user =mary"
ti meout ="8">
<success>
<proxy/ >
</ success>
<failure>
<mai | url="mailto: mary@xanpl e. con?subj ect =Lookup%20f ai | ed"/ >
</failure>
</ | ookup>
</incom ng>
</ cpl >

Figure 27: Exanple Script: Non-signalling Operations
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12.10. Exanpl e: Hypothetical Extensions

The example in Figure 28 shows a hypothetical extension that

i mpl ements distinctive ringing. The XM. nanespace
"http://ww. exanpl e. coni di stinctive-ring" specifies a new node naned
"ring".

<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema tar get Namespace="http://ww. exanpl e. conf di sti nctive-ring"
xm ns="http://ww. exanpl e. conf di stinctive-ring"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schera"
xm ns: CPL="urn:ietf:parans: xm :ns:cpl"
el ement For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t =" unqual i fi ed" >
<xs:inport namespace="urn:ietf:parans: xn:ns:cpl"”
schenmaLocati on="cpl . xsd"/>
<xs: conpl exType nane="DRi ngAction">
<xs: conpl exCont ent >
<xs: extensi on base="CPL: Acti onType" >
<xs:attribute name="ringstyle" type="xs:string"
use="optional "/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="ring" type="DRi ngAction"
substitutionG oup="CPL: action"/>
</ xs: schema>

<?xm version="1.0" encodi ng="UTF-8"?>
<cpl xm ns="urn:ietf:parans:xm:ns:cpl"
xm ns: dr="http://ww. exanpl e. com di stinctive-ring"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance”
Xsi : schemalLocati on="urn:ietf: parans: xm:ns:cpl cpl.xsd
http://ww. exanpl e. coni di stinctive-ring distinctive-ring.xsd">
<i ncom ng>
<address-switch field="origin">
<address is="si p: boss@xanpl e. com' >
<dr:ring ringstyle="warble"/>
</ addr ess>
</ addr ess-swi t ch>
</incom ng>
</ cpl >

Fi gure 28: Exanple Schema and Script: Hypothetica
Di stinctive-Ri ngi ng Extension
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The exanple in Figure 29 inplenents a hypothetical new attribute for
address switches, to allow regul ar-expression matches. It defines a
new attribute "regex" for the standard "address" node.

<?xm version="1.0" encodi ng="UTF-8"?>
<cpl xmns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocati on="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<i ncom ng>
<address-switch field="origin" subfield="user"
xm ns:re="http://ww. exanpl e. coni r egex" >
<address re:regex="(.*.snmith|.*.jones)">
<reject status="reject”
reason="1 don't want to talk to Smths or Joneses"/>
</ addr ess>
</ addr ess-swi tch>
</i ncom ng>
</ cpl >

Figure 29: Exanple Script: Hypothetical Regul ar-Expression Extension
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12.11. Example: A Conpl ex Exanpl e

Finally, Figure 30 is a conplex exanple which shows the sort of
sophi sti cated behavior that can be achi eved by conbi ni ng CPL nodes.
In this case, the user attenpts to have his calls reach his desk; if
he does not answer within a small amount of tinme, calls fromhis boss
are forwarded to his nobile phone, and all other calls are directed
to voicemail. |If the call setup failed, no operation is specified,
so the server’s default behavior is perforned.

<?xm version="1.0" encodi ng="UTF-8""?>
<cpl xmns="urn:ietf:parans:xm:ns:cpl"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocati on="urn:ietf:params:xm:ns:cpl cpl.xsd ">
<subaction id="voi cemail ">
<l ocation url="sip:jones@oi cemuil .exanpl e. cont>
<redirect />
</l ocation>
</ subacti on>
<i ncomi ng>
<l ocation url ="sip:jones@hone. exanpl e. coni >
<proxy tinmeout="8">
<busy>
<sub ref="voi cemil" />
</ busy>
<noanswer >
<address-switch field="origin">
<address i s="si p: boss@xanpl e. cont' >
<l ocation url="tel:+19175551212" >
<proxy />
</l ocation>
</ addr ess>
<ot her wi se>
<sub ref="voicemail" />
</ ot herwi se>
</ addr ess-swi t ch>
</ noanswer >
</ pr oxy>
</l ocation>
</i ncom ng>
</cpl >

Figure 30: Exanple Script: A Conplex Exanple
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13.

14.

14.

Security Considerations

CPL is designed to allow services to be specified in a manner which
prevents potentially hostile or ms-configured scripts froml aunching
security attacks, including denial-of-service attacks. Because
script runtinme is strictly bounded by acyclicity, and because the
nunber of possible script operations are strictly limted, scripts
shoul d not be able to inflict danage upon a CPL server.

Because scripts can direct users’ tel ephone calls, the nmethod by
which scripts are transmtted froma client to a server MIST be

strongly authenticated. Such a nethod is not specified in this

docunent .

Script servers SHOULD al |l ow server administrators to control the
details of what CPL operations are pernitted.

| ANA Consi der ati ons

Thi s docunent registers a new M ME type, application/cpl+xm, and a
new URN per RFC 2141 [12], RFC 2648 [13], and RFC 3688 [ 14].

The XML nanespace urn:ietf:parans:xm:ns:cpl will only refer to the
version of CPL in this docunment and will not change. Any CPL
enhancenents MJUST be rmade by extensions and MJST have different
nanespaces

1. URN Sub- Nanespace Registration for urn:ietf:parans:xn:ns:cp
URI: urn:ietf:paranms:xm:ns:cp

Regi strant Contact: Jonat han Lennox <Iennox@s. col unbi a. edu>
Xi aot ao Wi <xi aot aow@s. col unbi a. edu>
Henni ng Schul zri nne <hgs@s. col unbi a. edu>

XML:

BEG N
<?xm version="1.0"?>
<! DOCTYPE htm PUBLIC "-//WBC//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/htm ; charset=i so-8859-1"/>
<title>Call Processing Language Nanespace</title>
</ head>
<body>
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14. 2.

<hl>Nanespace for Call Processing Language</ hl>
<h2>urn:ietf:parans: xm : ns: cpl </ h2>
<p><a href="ftp://ftp.rfc-editor.org/in-notes/rfc3880.txt">
RFC3880</ a>. </ p>
</ body>
</htm >
END

Schema registration

This specification registers XML Schema for CPL, as per the
guidelines in [14].

14. 3.

URI: urn:ietf:parans: xm:schema: cp

Regi strant contact:
Jonat han Lennox <l ennox@s. col unbi a. edu>
Xi aot ao Wi <xi aot aow@s. col unbi a. edu>
Henni ng Schul zri nne <hgs@s. col unbi a. edu>

XM.: The XML can be found in Appendix C

M ME Regi stration

As an XML type, CPL'’s M ME registration conforms with "XM. Medi a
Types," RFC 3023 [15].

M ME nedia type nane: application
M ME subtype nane: cpl +xm
Mandat ory paraneters: none

Optional paraneters: charset
As for application/xm in RFC 3023.

Encodi ng considerations: As for application/xm in RFC 3023.

Security considerations: See Section 13, and Section 10 of RFC
3023.

Interoperability considerations: Different CPL servers may use
i nconpati bl e address types. However, all potentia
interoperability issues should be resolvable at the tine a
script is uploaded; there should be no interoperability
i ssues which cannot be detected until runtime.

Publ i shed specification: This docunent.
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15.

Applications which use this nmedia type: SIP proxy servers and
ot her tel ephony servers, and client software to contro
thei r behavi or.

Addi tional information:

Magi ¢ nunber: None
File extension: .cpl or .xnl
Maci ntosh file type code: "TEXT"
Person and e-nail address for further information:
Jonat han Lennox <l ennox@s. col unbi a. edu>
Xi aot ao Wi <xi aot aow@s. col unbi a. edu>
Henni ng Schul zri nne <hgs@s. col unbi a. edu>
I nt ended usage: COVMON
Aut hor/ Change Controller: The | ETF.
Acknowl edgnent s
Thi s docunent was reviewed and conment ed upon by the IETF IP
Tel ephony Working Group. W specifically acknow edge the foll ow ng
peopl e for their help:
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RFC 2445 [8], by Frank Dawson and Deri k Stenerson

We drew a good deal of inspiration, notably the | anguage’'s | ack of
Turi ng-conpl eteness and the syntax of string matching, fromthe
specification of Sieve [22], a |language for user filtering of

el ectronic mail messages.

Thomas F. La Porta and Jonat han Rosenberg had many usefu
di scussi ons, contributions, and suggestions.

Ri chard Gunpertz perforned a very useful last-minute technical and
editorial review of the specification
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A, An Algorithmfor Resolving Tine Swtches

The foll owi ng al gorithm determ nes whether a given instant falls
within a repetition of a "time-switch" recurrence. |If the pre-
processing described in Section 4.4.1 has been done, it operates in
constant time. Open-source Java code inplementing this algorithmis
avai |l abl e at http://ww. cs. col unbi a. edu/ ~l ennox/ Cal - Code/ on the
worl d wi de web.

This algorithmis believed to be correct, but this section is non-
normative. Section 4.4, and RFC 2445 [8], are the definitive
definitions of recurrences.

1. Conpute the time of the call, in the tinmezone of the time
switch.

2. If the call tinme is earlier than "dtstart”, fail NOVATCH

3. If the call tine is less than "duration" after dtstart, succeed
MATCH

4. Determine the snmallest unit specified in a "byxxx" rule or by
the "freq." Call this the MnimumUnit. Determ ne the
previous instant (before or equal to the call tine) when al
the tine units snmaller than the minimumunit are the sane as
those of "dtstart."” |If the minimumunit is a second, this tine
is the sane as the instant. |If the mnimumunit is a mnute or
an hour, the mnutes or the mnutes and hours, respectively,
must be the sanme as "dtstart". For all other mininumunits,
the tine-of-day nust be the same as "dtstart." [If the m ninmm
unit is a week, the day-of-the-week nust be the same as
"dtstart.” If the mnimumunit is a nonth, the day-of-the-
month nmust be the sane as "dtstart.” |[If the mninumunit is a
year, the nmonth and day-of-nonth nust both be the sane as
"dtstart." (Note that this nmeans it may be necessary to rol
back nmore than one minimumunit -- if the mninumunit is a
nmont h, then some nonths do not have a 31st (or 30th or 29th)
day; if the mnimumunit is a year, then sone years do not have
a February 29th. In the Gegorian calendar, it is never
necessary to roll back nore than two nonths if the m nimumunit
is a nmonth, or eight years if the mninumunit is a year
Bet ween 1904 and 2096, it is never necessary to roll back nore
than four years -- the eight-year rollback can only occur when
the Gregorian cal endar "skips" a | eap year.

Call this instant the Candi date Start Ti ne.
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B

B. 1.

5. If the tinme between the candidate start tinme and the call tinme
is nore than the duration, fail NOVATCH

6. If the candidate start tine is later than the "until" paraneter
of the recurrence (or the virtual "until" conputed off-1line
from"count"), fail NOVATCH.

7. Call the unit of the "freq" paraneter of the recurrence the
Frequency Unit. Determne the frequency unit enclosing the

Candidate Start Time, and that enclosing "dtstart". Calculate
the nunber of frequency units that have passed between these
two times. If thisis not a nultiple of the "interval"

paraneter, fail NOVATCH

8. For every "byxxx" rule, confirmthat the candidate start time
mat ches one of the options specified by that "byxxx" rule. |If
so, succeed MATCH

9. Calculate a previous candidate start tine. Repeat until the
di fference between the candidate start tine and the call tine
is nore than the duration. |f no candidate start tine has been
val i dated, fail NOVATCH

Suggested Usage of CPL with H. 323

Thi s appendi x gi ves a suggested usage of CPL with H. 323 [16]. St udy
G oup 16 of the ITU, which devel oped H 323, is proposing to work on
official CPL mappings for that protocol. This section is therefore
not nornative.

Usage of "address-switch" with H 323

Address switches are specified in Section 4.1. This section
speci fies the mappi ng bet ween H. 323 nessages and the fields and
subfiel ds of address-switches.

For H. 323, the "origin" address corresponds to the alias addresses in
the "sourceAddress” field of the "Setup-UU E' user-user information
el ement, and to the Q931 [23] information elenent "Calling party
nunber." If both fields are present, or if nultiple alias addresses
for "sourceAddress" are present, which one has priority is a matter
of local server policy; the server SHOULD use the sanme resol ution as
it would use for routing decisions in this case. Simlarly, the
"destination" address corresponds to the alias addresses of the
"destinati onAddress” field, and to the Q931 information el enent
"Cal | ed party nunber."
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The "ori ginal -destination" address corresponds to the "Redirecting
nunber” Q931 information element, if it is present; otherwise it is
the sane as the "destination" address.

The mappi ng of H 323 addresses into subfields depends on the type of
the alias address. An additional subfield type, "alias-type", is
defined for H 323 servers, corresponding to the type of the address.
Possi bl e values are "dialedDigits", "h323-1D', "url-I1D",
"transportI D', "emil-1D", "partyNunber”, "nobileU M, and "Q 931l E".
If future versions of the H 323 specification define additional types
of alias addresses, those names MAY al so be used.

In versions of H 323 prior to version 4, "dial edDi gits" was known as
"el64". The two nanes SHOULD be treated as synonymns.

The val ue of the "address-type" subfield for H 323 nessages is "h323"
unless the alias type is "url-ID'" and the URL schene is sonething
other than h323; in this case the address-type is the URL schene, as
specified in Section 4.1.1 for SIP

An H. 323-aware CPL server SHOULD map the address subfields fromthe
primary alias used for routing. It MAY also map subfields from other
aliases, if subfields in the primary address are not present.

The foll owi ng mappi ngs are used for H 323 alias types:

dialedDigits, partyNunber, nobileUM and Q931IE the "tel" and
"user" subfields are the string of digits, as is the
"entire-address"” form The "host" and "port" subfields are
not present.

url-1D: the same mappings are used as for SIP, in Section 4.1.1

h323-1D: the "user" field is the string of characters, as is the
"entire-address"” form Al other subfields are not present.

emai | -1 D the "user" and "host" subfields are set to the
correspondi ng parts of the e-mail address. The "port" and
"tel" subfields are not present. The "entire-address” form
corresponds to the entire e-nmil address.

transportID: if the TransportAddress is of type "ipAddress,"
"i pSourceRoute," or "ip6Address," the "host" subfield is set
to the "ip" element of the sequence, translated into the
standard | Pv4 or |1Pv6 textual representation, and the "port™
subfield is set to the "port" el enment of the sequence
represented in decimal. The "tel" and "user" fields are not
present. The "entire-address" formis not defined. The
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representation and mappi ng of transport addresses is not
defined for non-I1P addresses.

H. 323 [16] defines an "h323" URI scheme. This appendi x defines a
mappi ng for these URIs onto the CPL "address-swi tch" subfields, as
given in Section 4.1. This definition is also available as RFC 3508
[24], which is an excerpt fromthe H 323 specification

For h323 URIs, the "user", "host", and "port" subfields are set to
the corresponding parts of the H 323 URL. The "tel" subfield is not
present. The "entire-address" formcorresponds to the entire URI.

Thi s mappi ng MAY be used both for h323 URIs in an h323 "url-ID"
address alias, and for h323 URIs in SIP nessages.

B.2. Usage of "string-switch" with H 323

For H. 323, the "string-switch" node (see Section 4.2) is used as
follows. The field "display" corresponds to the Q 931 information
el ement of the sane nane, copied verbatim The fields "subject”,
"organi zation", and "user-agent" are not used and are never present.

The "display" IE is conventionally used for Caller-1D purposes, so
arguably it should be nmapped to the "display" subfield of an
"address-match" with the field "originator". However, since a) it
is a nmessage-level information element, not an address-|evel one,
and b) the Q 931 specification [23] says only that "[t]he purpose
of the Display information elenent is to supply display

informati on that may be displayed by the user," it seens to be
nmore appropriate to allowit to be matched in a "string-swtch"
i nst ead.

B.3. Usage of "language-swi tch” with H 323
The | anguage-ranges for the "l anguage-swi tch" switch are obtained
fromthe H 323 UU E "l anguage". The switch is not-present if the
initial message did not contain this UU E

B.4. Usage of "priority-switch” with H 323

Al H 323 nessages are considered to have priority "normal" for the
purpose of a priority switch (see Section 4.5).
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B.5. Usage of "location" with H 323

Locations in explicit |ocation nodes (Section 5.1) are specified as
URLs. Therefore, all locations added in this manner are interpreted
as being of alias type "url-1D" in H 323.

Speci fications of other H 323 address alias types will require a CPL
ext ension (see Section 11).

B.6. Usage of "Il ookup" with H 323

For location | ookup nodes (Section 5.2), the "registration" |ookup
source corresponds to the locations registered with the server using
"RAS" nessages.

B.7. Usage of "renove-location" with H 323

Location renmpoval nodes (Section 5.3) renpve addresses with the alias
type "url-1D" using verbatimstring matching on the URLs. If a "tel"
URL is specified as the | ocation, matching addresses (ignoring visual
separators) with the alias types "dialedD gits" ("el64"),
"partyNurmber", "nmobileU M, or "Q931IE"' are also renoved. No
mechani smis provided to renove other alias types.

C. The XML Schema for CPL

This section includes a full XM. Schema describing the XM. synt ax of
CPL. Every script submtted to a CPL server SHOULD conply with this
XM. Schenma. When parsing scripts conply with the CPL DTD in earlier
docunents, the DOCTYPE lines in the scripts should be ignored. Note
that conpliance with this schema is not a sufficient condition for
correctness of a CPL script, as many of the conditions described in
this specification are not expressible in schema syntax. Figure 31
shows the structure of the schema. 'incom ng’ and 'outgoing are
defined as the substitutionGoup of the 'toplevelaction. Al the
switches are defined as the substitutionG oup of the 'switch’

element. Al the actions are defined as the substituti onGoup of the
"action’ el enent.
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L + |
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Figure 31: The structure of the XML schema for CPL
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BEG N
<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema tar get Nanmespace="urn:ietf:parans: xm :ns:cpl"
xm ns="urn:ietf:parans: xm:ns:cpl"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
el ement For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t =" unqual i fi ed" >
<xs: conpl exType name="TopLevel Acti onType" abstract="true">
<xs: group ref="Node"/>
</ xs: conpl exType>
<xs: el enent nanme="topl evel acti on" type="TopLevel Acti onType"/>
<xs: conpl exType nane="Acti onType" abstract="true"/>
<xs: el enent name="action" type="ActionType"/>
<xs: conpl exType name="Sw tchType" abstract="true"/>
<xs: el enent name="switch" type="Sw tchType"/>
<xs: conpl exType name="Mbdi fi er Type" abstract="true"/>
<xs: el enent nanme="nodifier" type="MdifierType"/>
<xs: el enent nanme="I|ocation" type="LocationType"
substituti onG oup="nodifier"/>
<xs: el enent name="I| ookup" type="LookupType"
substituti onG oup="nodifier"/>
<xs: el enent nanme="renove-| ocati on" type="RenpvelLocationType"
substituti onG oup="nodifier"/>
<xs: el enent nanme="sub" type="SubAction"/>
<xs:group name="Node">
<xs: choi ce>
<xs:elenment ref="switch" m nCccurs="0" maxQccurs="1"/>
<xs:elenment ref="nodifier" m nCccurs="0" maxCccurs="1"/>
<xs: el enent ref="sub" m nCccurs="0" maxCccurs="1"/>
<xs:el enment ref="action" nminCccurs="0" nmaxCccurs="1"/>
</ xs: choi ce>
</ xs: group>
<xs: conpl exType name="CQ herw seActi on">
<xs: group ref="Node"/>
</ xs: conpl exType>
<xs: conpl exType nane="Not Present Acti on">
<xs:group ref="Node"/>
</ xs: conpl exType>
<xs: si npl eType nane="YesNoType">
<xs:restriction base="xs: NMTOKEN' >
<xs: enuneration val ue="yes"/>
<xs:enuneration val ue="no"/>
</xs:restriction>
</ xs:si npl eType>
<xs:si npl eType nane="St at usType" >
<XS:uni on>
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
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<XSs:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>

CPL

val ue="busy"/ >

val ue="not f ound"/ >
val ue="reject"/>
val ue="error"/ >

<xs:restriction base="xs:string"/>

</ xs:si npl eType>
</ Xs: uni on>
</ xs: si npl eType>

<xs: si npl eType nanme="Orderi ngType">
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="parallel"/>
<xs:enuneration val ue="sequential "/ >
<xs:enuneration value="first-only"/>

</xs:restriction>
</ xs: si npl eType>

<xs: si npl eType nane="Addr essFi el dType" >

<XS: uni on>
<xs:si nmpl eType>

<xs:restriction base="xs: NMTOKEN' >

<XS:enuneration
<XS:enuneration
<XSs:enuneration
</xs:restriction>
</ xs:si npl eType>
<xs: si npl eType>

val ue="origin"/>
val ue="destination"/>
val ue="ori gi nal - desti nati on"/ >

<xs:restriction base="xs:string"/>

</ xs: si npl eType>
</ xs: uni on>
</ xs:si npl eType>

<xs:si npl eType nane="AddressSubfi el dType">

<XS:uni on>
<xs: si npl eType>

<xs:restriction base="xs: NMTOKEN' >

<XS:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration
<XS:enuneration
<XS: enuneration
<XS: enuneration
<XS:enuneration
</ xs:restriction>
</ xs: si npl eType>

Lennox, et al

val ue="address-type"/>
val ue="user"/ >

val ue="host"/ >

val ue="port"/>

val ue="tel"/>

val ue="di spl ay"/ >

val ue="password"/ >

val ue="al i as-type"/>
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<xs: si npl eType>
<xs:restriction base="xs:string"/>
</ xs:si npl eType>
</ Xs: uni on>
</ xs: si npl eType>
<xs: conpl exType name="Addr essType" >
<xs:annot ati on>
<xs: document ati on>Exactly one of the three attributes nust
appear </ xs: docunent at i on>
</ xs: annot ati on>
<xs: group ref="Node"/>
<xs:attribute nane="is" type="xs:string" use="optional"/>
<xs:attribute name="contains" type="xs:string" use="optional">
<xs:annot ati on>
<xs:document ati on>for "display" only</xs:documentation>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute nanme="subdonai n-of" type="xs:string"
use="optional ">
<xs:annot ati on>
<xs:documentation>for "host", "tel" only</xs:docunentation>
</ xs: annot ati on>
</xs:attribute>
<xs:anyAttribute nanmespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nane="AddressSwi t chType" >
<xs: conpl exCont ent >
<xs: extensi on base="Sw t chType">
<XS:sequence>
<xs: el enent nanme="address" type="AddressType" m nCccurs="0"
maxQccur s="unbounded"/ >
<xs:sequence mi nCccurs="0">
<xs: el enent name="not - present” type="NotPresentAction"/>
<xs: el enent nane="addr ess" type="AddressType"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs: el enent name="ot herw se" type="Q herw seActi on"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute nane="field" type="AddressFiel dType"
use="required"/>
<xs:attribute nanme="subfiel d" type="AddressSubfiel dType"
use="optional "/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent nanme="address-switch" type="AddressSwi tchType"
substituti onG oup="sw tch"/>

Lennox, et al. St andards Track [ Page 60]



RFC 3880 CPL Cct ober 2004

<xs: si npl eType nanme="Stri ngFi el dType" >
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="subject"/>
<xs: enuneration val ue="organi zation"/>
<xs: enuneration val ue="user-agent"/>
<xs: enuneration val ue="di splay"/>
</xs:restriction>
</ xs:si npl eType>
<xs: conpl exType nanme="Stri ngType" >
<xs: group ref="Node"/>
<xs:attribute nane="is" type="xs:string" use="optional"/>
<xs:attribute nanme="contains" type="xs:string" use="optional"/>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="Stri ngSw t chType" >
<xs: conpl exCont ent >
<xs: extensi on base="Sw tchType">
<XS:sequence>
<xs: el enent name="string" type="StringType" ni nCccurs="0"
maxQccur s="unbounded"/ >
<xs:sequence m nCccurs="0">
<xs: el enent nanme="not-present"” type="Not Present Action"/>
<xs: el enent nanme="string" type="StringType" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs: el enent name="ot herw se" type="Q herw seActi on"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute nane="field" type="StringFi el dType"
use="required">
<xs:annot ati on>
<xs:documentation>Strings are matched as case-insensitive
Uni code strings. </ xs:docunent ati on>
</ xs: annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="string-switch" type="StringSw tchType"
substituti onG oup="sw tch"/>
<xs: conpl exType name="LanguageType" >
<xs:group ref="Node"/>
<xs:attribute name="nmatches" type="xs:string" use="required">
<xs:annot ati on>
<xs: document ati on>The val ue of one of these paraneters is a
| anguage-tag, as defined in RFC
3066. </ xs: docunent ati on>
</ xs: annot ati on>
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</ xs:attribute>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType name="LanguageSwi t chType" >
<xs: conpl exCont ent >
<xs: extensi on base="Sw tchType">
<Xs:sequence>
<xs: el enent name="I| anguage" type="LanguageType"
m nCccur s="0" maxCOccur s="unbounded"/ >
<xs: sequence m nCccurs="0">
<xs: el enent nanme="not - present"” type="Not Present Action"/>
<xs: el enent nanme="I| anguage" type="LanguageType"
nm nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs: el enent nanme="ot herw se" type="Q herw seActi on"
m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent nanme="I| anguage-sw tch" type="LanguageSw t chType"
substituti onG oup="sw tch"/>
<xs: si npl eType nane="FreqType" >
<xs:restriction base="xs: NMTOKEN' >

<xs:pattern value="[s|S][e|El[c|C[o]AQ[n|N[dDI[IILI[ylY]"/>
<xs:pattern value="[nm{MI[i|l][n|N[ulUTt|TI[elE[IILI[YlIY]"/>
<xs:pattern value—"[hlFﬂ[olC][ulU][rlR][l|L][y|Y]"/>
<xs:pattern value="[d| D [alA[i|l][I|L]I[ylY]"/>

<xs:pattern value="[WWJ[e|lEl[elEI[KIK[I|L]I[ylY]"/>
<xs:pattern value="[n{M[o|N[n|N[t|TI[h|HI[IILI[ylIY]"/>
<xs:pattern value="[y|Y][e|lEl[alAl[r|R[!I|L][ylY]"/>

</xs:restriction>
</ xs:si npl eType>
<xs: si nmpl eType nane="Year DayType" >
<XSs: uni on>
<xs: si npl eType>
<xs:restriction base="xs:integer">
<xs: m nl ncl usi ve val ue="-366"/>
<xs: maxl| ncl usi ve val ue="-1"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType>
<xs:restriction base="xs:integer">
<xs: m nl ncl usive val ue="1"/>
<xs: maxExcl usi ve val ue="366"/>
</xs:restriction>
</ xs: si npl eType>
</ Xs: uni on>

Lennox, et al. St andards Track [ Page 62]



RFC 3880 CPL Cct ober 2004

</ xs: si npl eType>
<xs: si npl eType nane="DayType" >

<xs:restriction base="xs: NMTOKEN' >
<xs:pattern value="[m M[o]Q"/>
<xs:pattern value="[t|T][ulU"/>

<xs:pattern value="[WWJ[e|E"/>
<xs:pattern value:"[tlT][hlkﬂ"/>
<xs:pattern value="[f|F][r|R"/
<xs:pattern value="[s|S][a] A]"/
<xs:pattern value="[s|S][ulU"/

</xs:restriction>

</ xs: si npl eType>
<xs: conpl exType name="Ti neType" >

Lennox,

<xs:annot ati on>
<xs: document ati on>Exactly one of the two attributes "dtend" and
"duration" nust occur. None of the attributes follow ng
freq are meani ngful unless freq appears.
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:group ref="Node"/>
<xs:attribute name="dtstart" type="xs:string" use="required">
<xs:annot ati on>
<xs: document ati on>RFC 2445 DATE- Tl ME</ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="dtend" type="xs:string" use="optional">
<xs:annot ati on>
<xs: document ati on>RFC 2445 DATE- Tl ME</ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="duration" type="xs:string" use="optional">
<xs:annot ati on>
<xs: document ati on>RFC 2445 DURATI ON</ xs: docunent ati on>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute name="freq" type="FreqType" use="optional"/>
<xs:attribute name="interval" type="xs:positivelnteger"
default="1"/>
<xs:attribute name="until" type="xs:string" use="optional">
<xs:annot ati on>
<xs: document ati on>RFC 2445 DATE- Tl ME</ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="count" type="xs:positivelnteger"
use="optional "/ >
<xs:attribute nane="bysecond" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Conma- separated |ist of seconds within a
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m nute. Valid values are 0 to 59. </xs:docunentation>
</ xs:annot ati on>
</ xs:attribute>
<xs:attribute nane="bym nute" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Conma- separated |list of minutes within an
hour. Valid values are 0 to 59. </xs:docunentation>
</ xs:annot ati on>
</ xs:attribute>
<xs:attribute nanme="byhour" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Conma- separated |ist of hours of the day.
Valid values are 0 to 23.</xs:docunentation>
</ xs:annot ati on>
</ xs:attribute>
<xs:attribute nane="byday" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Conma- separated |ist of days of the week.
Valid values are "MO', "TU', "WE', "TH', "FR', "SA" and
"SU'. These values are not case-sensitive. Each can be
preceded by a positive (+n) or negative (-n)
i nt eger. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="bynont hday" type="xs:string" use="optional">
<xs:annot ati on>
<xs: document ati on>Conma- separated |ist of days of the nonth.
Valid values are 1 to 31 or -31 to
-1. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="byyearday" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Commm- separated |ist of days of the year
Valid values are 1 to 366 or -366 to
-1. </ xs: docunent ati on>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute name="byweekno" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Conma- separated |ist of ordinals specifying
weeks of the year. Valid values are 1 to 53 or -53 to
-1. </ xs:docunent ati on>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute nanme="bynonth" type="xs:string" use="optional">
<xs:annot ati on>
<xs: document ati on>Comra- separated |ist of nonths of the year

Lennox, et al. St andards Track [ Page 64]



RFC 3880 CPL Cct ober 2004

Valid values are 1 to 12.</xs:documentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="wkst" type="DayType" defaul t="MD"/>
<xs:attribute nane="bysetpos" type="YearDayType"/>
<xs:anyAttribute nanmespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: si npl eType nane="TZI DType" >
<xs:restriction base="xs:string"/>
</ xs: si npl eType>
<xs: si npl eType nane="TZURLType" >
<xs:restriction base="xs:anyURl "/ >
</ xs: si npl eType>
<xs: conpl exType nanme="Ti meSwi t chType" >
<xs: conpl exCont ent >
<xs: extensi on base="Sw tchType">
<XS:sequence>
<xs: el enent name="tine" type="Ti neType" m nCccurs="0"
maxQccur s="unbounded"/ >
<xs:sequence mi nCccurs="0">
<xs: el enent name="not - present” type="NotPresent Action"/>
<xs: el enent name="tine" type="Ti neType" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
<xs: el enent name="ot herw se" type="CQ herw seActi on"
m nCccur s="0"/ >
</ xs: sequence>
<xs:attribute nane="tzid" type="TZI DType"/>
<xs:attribute name="tzurl" type="TZURLType"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="tine-switch" type="Ti mreSwi t chType"
substituti onG oup="sw tch"/>
<xs: si npl eType nane="PriorityVal ues">
<xs:restriction base="xs: NMTOKEN' >
<xs:pattern

value="[e| E][m M[elE][r| R [g|G[el El[n|N[c|C[y]Y]"/>
<xs:pattern value="[u|U [r|R[g|G[elEl[n N[t|T]"/>
<xs:pattern value="[n|N[o|Q[r|R[MM[alA[l|L]"/>

<xs:pattern
value="[n| NI [o| Q[n|N-[ulU[r|RI[glG[elEI[n[N[t]T]"/>
</xs:restriction>
</ xs:si npl eType>
<xs: conpl exType name="PriorityType">
<xs:annot ati on>
<xs: docunent ati on>Exactly one of the three attributes nust
appear </xs:docunentation>
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</ xs: annot ati on>
<xs:group ref="Node"/>
<xs:attribute nanme="I|ess" type="PriorityVal ues"/>
<xs:attribute nane="greater" type="PriorityVal ues"/>
<xs:attribute nane="equal " type="xs:string">
<xs: annot ati on>
<xs:document ati on>case-i nsensitive</xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:anyAttribute nanmespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="PrioritySw tchType">
<xs: conpl exCont ent >
<xs: extension base="Sw tchType">
<XS:sequence>
<xs: el enent name="priority" type="PriorityType"
m nCccur s="0" maxCccur s="unbounded"/ >
<xs:sequence mi nCccurs="0">
<xs: el enent name="not - present" type="Not Present Action"/>
<xs: el enent name="priority" type="PriorityType"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
<xs: el enent nanme="ot herw se" type="CQ herw seActi on"
m nCccurs="0"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="priority-switch" type="PrioritySw tchType"
substituti onG oup="sw tch"/>
<xs: si npl eType nane="LocationPriorityType">
<xs:restriction base="xs:float">
<xs: m nl ncl usi ve val ue="0.0"/>
<xs: maxl| ncl usi ve val ue="1.0"/>
</xs:restriction>
</ xs: si npl eType>
<xs: conpl exType name="Locati onType" >
<xs: conpl exCont ent >
<xs: extensi on base="MdifierType">
<xs: group ref="Node"/>
<xs:attribute name="url" type="xs:anyURlI" use="required"/>
<xs:attribute name="priority" type="LocationPriorityType"
use="optional " default="1.0"/>
<xs:attribute name="cl ear" type="YesNoType" default="no"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="LookupType" >
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<xs: conpl exCont ent >
<xs: extensi on base="MdifierType">
<xs:all>
<xs: el enment nanme="success" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="not f ound” m nQccurs="0">
<xs: conpl exType>
<xs: group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent name="failure" mnCccurs="0">
<xs: conpl exType>
<xs: group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
</xs:all>
<xs:attribute name="source" type="xs:string"
use="required"/>
<xs:attribute nanme="tinmeout" type="xs:positivelnteger"
def aul t =" 30"/ >
<xs:attribute name="clear" type="YesNoType" default="no"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType name="RenovelLocationType">
<xs: conpl exCont ent >
<xs: extensi on base="MdifierType">
<xs:group ref="Node"/>
<xs:attribute name="|ocation" type="xs:string"
use="optional "/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="LogAction">
<xs: conpl exCont ent >
<xs: extensi on base="ActionType">
<xs: group ref="Node"/>
<xs:attribute nane="nane" type="xs:string" use="optional"/>
<xs:attribute name="coment" type="xs:string"
use="optional "/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent nanme="I| og" type="LogAction"
substituti onG oup="action"/>
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<xs: conpl exType name="I| ncom ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="TopLevel Acti onType"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent nanme="i ncom ng" type="Incom ngType"
substituti onG oup="topl evel acti on"/>
<xs: conpl exType nanme="Cut goi ngType" >
<xs: conpl exCont ent >
<xs: extensi on base="TopLevel Acti onType"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="out goi ng" type="0Qut goi ngType"
substituti onG oup="topl evel acti on"/>
<xs: conpl exType name="ProxyAction">
<xs: conpl exCont ent >
<xs: extensi on base="ActionType">
<xs:all>
<xs: el enent name="busy" mi nCccurs="0">
<xs: conpl exType>
<xs: group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="noanswer" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enment nanme="failure" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enment name="redirection" m nCccurs="0">
<xs: conpl exType>
<xs:group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="default"” m nCccurs="0">
<xs: conpl exType>
<xs: group ref="Node"/>
</ xs: conpl exType>
</ xs: el ement >
</xs:all>
<xs:attribute name="timeout" type="xs:positivelnteger"
use="optional " default="20"/>
<xs:attribute nanme="recurse" type="YesNoType"
use="optional " default="yes"/>
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<xs:attribute name="ordering" type="OrderingType"
use="optional " default="parallel"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="proxy" type="ProxyAction"
substituti onG oup="action"/>
<xs: conpl exType nanme="Redirect Acti on">
<xs: conpl exCont ent >
<xs: extensi on base="ActionType">
<xs:attribute nanme="pernanent" type="YesNoType"
def aul t ="no"/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent nanme="redirect" type="RedirectAction"
substitutionG oup="action"/>
<xs: conpl exType name="Rej ect Acti on">
<xs: conpl exCont ent >
<xs: extensi on base="ActionType">
<xs:attribute name="status" type="StatusType"
use="required"/>
<xs:attribute nane="reason" type="xs:string"
use="optional "/ >
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent nanme="reject" type="RejectAction"
substituti onG oup="action"/>
<xs: conpl exType nanme="Mui | Acti on">
<xs: conpl exCont ent >
<xs: extensi on base="ActionType">
<xs: group ref="Node"/>
<xs:attribute name="url" type="xs:anyURlI" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: el enent name="mail" type="Mil Action"
substituti onG oup="action"/>
<xs: conpl exType nanme="SubAction">
<xs:attribute nanme="ref" type="xs:string" use="required"/>
</ xs: conpl exType>
<xs: conpl exType nanme="Ancil | aryType"/>
<xs: conpl exType name="Subacti onType" >
<xs: group ref="Node"/>
<xs:attribute nane="id" use="required"/>
</ xs: conpl exType>
<xs: conpl exType nane="CPLType">
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<XS:sequence>
<xs: el enent name="ancillary" type="Ancill aryType'
maxCccur s="1"/ >
<xs: el enent nanme="subaction" type="SubactionType
maxQccur s="unbounded"/ >
<xs: el enent ref="topl evel acti on" m nCccurs="0"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs: document ati on>Any topl evel action MJUST NOT appear nore
t han once. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<xs: el enent name="cpl" type="CPLType"/>
</ xs: schema>
END

m nQccur s="0"

m nCccur s="0"
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