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Abstract
Thi s docunent describes a collection of M3CP (Media Gateway Control

Protocol ) packages that can be used to take advantage of the feature
keys and displays on digital business phones and | P-Phones.

| ESG Not e
Thi s docunent is being published for the information of the
conmunity. |t describes a non-I1ETF protocol that is currently being
depl oyed in a nunber of products. |Inplenmenters should be aware that

the | ETF Megaco working group and the I TUT Study Goup 16 have
produced a standards track RFC "Megaco Protocol Version 1.0" (RFC
3015, al so published as | TU recommendati on H. 248) which addresses the
same probl em space and are devel opi ng extensions to that protocol for
functions of this type.
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1. Introduction

The Media Gateway Control Protocol (M3CP) Version 1.0 defines a
protocol for controlling Voice over |IP Tel ephony Gateways from
external call control elenents. As defined, it supports externa
call control elenents called Media Gateway Controllers and assunes
that these Gateways can support coll ections of endpoints. The
endpoi nt type known as an "analog line" can be used as a client
interface to provide service to a basic anal og tel ephone unit. The
packages that are currently defined to handle events and signals
allow for only a basic |evel of audio connection and signaling to
such endpoints. To handl e nore advanced capabilities conmonly found
on busi ness phones such as feature keys, speaker phones and di spl ays,
it is necessary to define additional packages as extensions to the
MZCP pr ot ocol

These packages, when used in conjunction with the packages currently
defined in RFC 2705 (Media Gateway Control Protocol Version 1.0) [1],
all ow an MaCP Call Agent to control business phone endpoints.

The MGECP extension packages defined here are as foll ows:
- Feature Key Package

0 Goups events and signals associated with the additiona
keys avail abl e on busi ness phones that are non-DTMF and not
| ocal ly-inpl emented. These i ncl ude:

- Feature Key event to allow mappi ng of key numbers to
f eat ur es.

- Key State signhal to indicate the state of feature keys.

- Set Label signal to display a | abel on the LCD next to a
feature key.

- Busi ness Phone Package

0 Goups signals that are not related to feature keys,
i ncl udi ng:

- Force Of-hook and Force On-hook signals to allow
application integration with speaker phone capabilities.
- Beep signal to play a beep on the phone.
- Display XM. Package
0 Used to convey XML [2] script data to and fromthe phone to

control the display and assign functions to the display
soft-keys for event reporting. These include:
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- XM event to report user input or selection.
- XM signal to render text to the LCD display.

An MGCP experinmental parameter is also defined here:
- User Agent Paraneter
0 Used to determ ne the nake and nodel of a phone
1.1 General Information

A generic business phone typically includes a nunber of features that
provi de access to additional functionality useful in a business
environnent. Beyond the basic handset and dial pad, a business phone
may optionally include a nunber of fixed buttons, |ine keys and
progranmabl e feature keys, along with an LCD display and soft-keys.

Specific exanples of items that may be included on a busi ness phone
are:

- Speaker phone nicrophone and speaker
- Speaker phone button and Iight

- Messages button and |ight

- Redial button

- Vol unme up and down buttons

- Hold button and |ight

- Transfer button and |ight

- Forward button and |ight

- Conference button and |ight

- M crophone nute button and |ight

- Miltiple feature keys with lights

- Milti-line LCD Display

- Miltiple soft-keys next to the LCD display
- Navi gation keys

Exanpl es of fixed buttons functionality are "hold, 'transfer’,
"redial’, 'conference', 'call-logs’, "directories’, and ’'nessages’.
Fi xed buttons may vary from phone to phone. Wile the packages
descri bed here would allow these to be reported to a Call Agent, the
Call Agent would al so need to determ ne which feature key nunber
corresponds to a particular pre-assigned function

Since MCP assumes a call control architecture where the call contro
"intelligence" is outside the Gateways and handl ed by external cal
control elenments, the programr ng of the feature keys woul d be
resident in the Call Agent. |If the user were to press the 'hold’
button, the phone would sinply report the key nunber, and the burden
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of recognizing that this feature key is assigned to the ’hold
function, and providing such functionality, is left to the Cal
Agent .

1.2 njectives

The high | evel objectives that were considered in generating the
packages described here are:

- Provide a mninmmset of extension packages to the M3CP Version
1.0 protocol to allow applications to take advantage of generic
busi ness phone capabilities.

- Provide event and control extensions at a sufficiently |low |evel
for an application to inplenent generic business phone functions
wi t hout generating excessive or redundant data traffic. (e.g.,
sending feature key information on both press and rel ease woul d be
a "don't care" for a Call Agent. Al it cares about is that the
key was pressed.)

- Provide a nmechanismto interface with LCD displays and allow the
flexibility to accommbdate a variety of application needs and the
di fferent types of displays avail able.

2. MCP Packages for Business Phones
The foll owi ng packages shoul d be inplenented for business phones.

The G D, L, and H packages are defined in RFC 2705 [1]. Packages KY,
BP and XML are defined in this specification.

| Package | Nanme | Defined |
I I I I
| Ceneric Media Package | G |in RFC 2705 |
| DTMF package | D |in RFC 2705 |
| Line Package | L | in RFC 2705

| Handset Package | H |in RFC 2705 |
| Feature Key Package | KY |[in this spec

| Busi ness Phone Package | BP |[in this spec

| Display XM. Package | XML |[in this spec |
I I I I

In the tables of events for each package, there are five colums:

Synbol : the uni que synbol used for the event
Definition: a short description of the event
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R an x appears in this colum if the event can be requested by the
Cal | Agent.
S: if nothing appears in this colum for an event, then the event
cannot be signalled on conmand by the Call Agent. Oherwi se, the

follow ng synbols identify the type of signal

OO On/Of signal. The signal is turned on until requested by the
Call Agent to turn it off, and vice versa.

TO Tineout signal. The signal lasts for a given duration unless
it is superseded by a new signal

BR Brief signal. The event has a short, known duration.
Duration: specifies the duration of TO signals.
2.1 Feature Key Package
Package Nane: KY

The Feature Key Package groups events and signals that are associ ated
with the additional keys that are avail abl e on busi ness phones.

| Synbol | Definition | R | S Dur ation |
I I I I I
| Tk1-fk99 | Feature Key | X | |
| ks | Key State | | 00) |
| Is | Set Label | | 00) |
I I I I I

Feature Key (fk1-fk99)

These events map to all the keys on the phone that are not DTM-
keys or locally inplenented functions (such as volune). The
mappi ng of fk nunber to key is expected to vary between phones.

Not e: Some have suggested paraneterizing the fk event, i.e.

sending an RONT with "R KY/fk" and an NTFY with "O KY/fk(l)"

but this is problematic; It is desirable to request only the keys
that can be pressed in a given state, to elimnate the chance that
a ms-pressed button will cancel a tineout signal, as well as to
reduce nmessage traffic. This is not possible within the confines
of M3CP, as requested events cannot be paraneteri zed.
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Key State (ks)

This signal is used to indicate the state of a feature key. It
shoul d be ignored by phones without this capability.

This signal has two paraneters: key nunber and state. The key
nunber maps directly to the feature key nunber. The state is a
hi gh | evel description of the state of the key. This allows

di fferent phones to inplenent different indications of state. For
exanpl e, Phone A may have a nulti-color LED associated with
feature keys that can blink at different cadences. Phone B m ght

have an LCD beside the keys that can display text or icons. It is
up to each phone vendor to deternine howto present the state
i ndi cati on.

The followi ng states are used:

| State | Definition |
I I I
| en | enabl ed |
| db | disabl ed |
| id | idle |
| dt | dial tone |
| c¢n | connected |
| dc | disconnected |
| rg | ringing I
| rb | ringback |
| ho | hol di ng |
| he | held |
I I I

For exanple: an RONT with "S: KY/ks(5,en)" will cause an indicator
corresponding to fkb to indicate that it is enabled. An RONT with
"S: KY/ks(2,rg)" will cause an indicator corresponding to fk2 to
indicate that it is ringing.

en” state

The associated feature is enabled. Used for keys that turn a
feature on or off, such as "Do Not Disturb."

"db" state

The associated feature is disabled. Used for keys that turn a
feature on or off, such as "Do Not Disturb."
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"id

" dt

cn

"dc

||rg

"rb

"ho

"he

Set

Sri nat

state

The specified Iine appearance is in the idle state, available for
a call.

state

The specified Iine appearance is providing dial-tone.

state

The specified |ine appearance is actively in a call, in the
connected state.

state

The specified |ine appearance is disconnected, but the

corresponding line is still active (the user is still offhook).
" state
The specified |ine appearance is terminating an inconing call, in

the ringing state.

state

The specified |line appearance is originating an outgoing call, in
the ringi ng-back state.

state

The specified Iine appearance is in the holding state, with the
far end hel d.

state

The specified Iine appearance is in the held state, with the far
end hol di ng.

Label (I5s)
This signal is used to set the Iabel on a key. This is used for
phones that have an LCD next to the feature keys. It should be
i gnored by phones without this capability.
This signal has 2 paraneters: key nunber and | abel. The key

nunber maps directly to the feature key nunber. The label is free
formtext, restricted to the capabilities of the phone.
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For exanple, an RONT with "S: KY/Is(1,2200)" sets the |abel next
to the fkl feature key to the string "2200" (a phone extension).

2.2 Busi ness Phone Package

Package Nane: BP

The Busi ness Phone Package groups signals other than those related to
feature keys and displ ays.

| Synbol | Definition | R | S Dur ation |
I I I I I
| hd | Force O fhook | | 00) |
| hu | Force Onhook | | 00) |
| beep | Beep | | BR |
I I I I I
Force O fhook (hd)
This signal is used to force the phone offhook. |f the phone has

a speaker phone, it should be activated. This signal can be
negat ed by the user by hangi ng up.

This can be used if a feature key causes a call to be initiated.
See the sanple call flowin Appendix C

This can al so be used for application integration. For exanple, a
user coul d select a nunber in an application on their PC, and the
phone woul d be forced of fhook and a call initiated.

Force Onhook (hu)
This signal forces the phone onhook. This can be used when the
far-end disconnects, or if a feature key causes a call to be
term nat ed.

Beep (beep)
Pl ay a beep on the phone.

2.3 Display XML Package
Package Name: XM

The XM. Package contains one event/signal that is used to convey XM
data to and fromthe phone.
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Py

Definition Dur ati on

S
00)

x

|
xn | XM Data
I

XM. Data (xm)

As an event, if this event is requested in an RONT with "R
XM/ xml ", any posts of data froman XM. script are returned in an
NTFY with "O XM/ xm (post data here)".

As a signal, the paraneterized data indicates a URL to an XM
script (possibly local), as well as substitution val ues that
depend on the XML script selected. See section 5 for nore

i nformati on.

Endpoi nt Nami ng and Phone Type Determ nation
Because the display state can be asynchronous fromthe signaling

state of the phone, it is desirable to address the display as a
separate MGCP endpoi nt.

For exampl e, suppose a call is presented to the phone, and a displ ay
is presented that gives the user the option of redirecting the caller
i medi ately to voice-nail. Selecting the option via the display

woul d cause an XM. post to occur, cancelling any tineout signals (the
ringing).

In order to sinplify the handling of such scenarios, it is expected
that the related display have a different M3CP endpoi nt nane, created
by inserting a prefix before the phone endpoint name. The prefix
used shall be "disp/".

For exanmple, if the phone endpoint has the name
"epl@oo. what ever. net", the display endpoint would be naned
"di sp/ epl@ oo. what ever. net".

The Call Agent nust be able to determ ne which feature key nunber
corresponds to a particular pre-assigned function. For exanple, one
phone may have the pre-assigned functions of 'redial’ and ’hold’
mapped to feature keys nunbered fkl and fk23, respectively. Another
phone nay not report fk23 at all, and have the pre-assigned function
of "transfer’ napped to fkl. Also, since the progranm ng of feature
keys would be resident in the Call Agent, a user-interface that
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all ows the programing of these keys nust know the keys supported on
the phone, in order for the Call Agent to request the appropriate
feature keys.

Determinati on of such basic capabilities nmust occur at the nonent
when the phone sends its first RSIP nessage to a Call Agent. Wile
it mght be possible to define packages with events and signal s that
all ow for an exhaustive discovery of the layout of a particular
phone, a sinpler and nore reasonabl e approach would be for the Cal
Agent to discover the make and nodel of the phone, and thus determ ne
the capabilities of the phone. To this end, an experinental
paraneter, "X-UA" has been introduced for use in the Requested-Info
field (F:) of the AUEP nethod. The response to the "X-UA" is
expected to be a string that uniquely identifies the make and nodel
of the phone. Note that per RFC 2705, a Gateway mnust ignore
experinmental parameters prefixed as "X-" that it cannot support,
versus respond with an error code such as 511 (Unrecogni zed
extension). See the sanple call flow in Appendix C

4. Functions that should be Locally Inplenented

Sonme functions should be inplemented locally on the Gateway. These
are listed in the foll owi ng sections.

4.1 Volunme Contro

Vol urre for ringing, handset, and speaker phone shoul d be inpl enented
locally on the Gateway.

4.2 Audi o Path

I f the phone includes a speaker phone, activating the speaker phone
fromthe idle state should generate an offhook (L/hd) event. The
user should then be able to switch to handset node by lifting the
handset, and be able to switch back to speaker phone npbde without any
interaction with the Call Agent. De-activating the speaker phone
with the handset on-hook shoul d generate an onhook (L/hu) event.

4.3 M crophone nute button and |ight
I f the phone includes a nicrophone nmute button and (optionally) an

associ ated indicator (e.g., light), the functionality of these itens
shoul d be inplenented locally on the Gateway.
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5. XM. Package Support

Not all business phones have the sane display and keypad
capabilities. To support these varying devices in a consistent
manner, this section outlines an XML franework that is used to drive
the phone. In this framework, the Call Agent pushes XM. requests to
the Gateway using MCP signals. These XM requests indicate the XM
docunent that is to be rendered on the phone.

When a user inputs data or nakes a selection froma display, the
Gat eway "posts" an XM request to the Call Agent using M3CP events.

5.1 XM. Docunents

When an XM. signal request is sent to an endpoint, it indicates the
XM. docunents that the endpoint nust process. These docunents
contain tags that are a subset of the Wrel ess Markup Language (WW)
[3] plus sonme non-WWML additions. These tags specify itens to be

di spl ayed as well as XM. events that nmay be reported as the result of
user input.

Each XML docunent, known as a card, defines a user interaction. A
group of cards is called a deck. One or nore decks define an
application. The cards define soft key behavior as well as display
behavi or, and are mapped to conponents that inplenment the behavior of
a basic graphical user interface on the display phone. Based on the
avail abl e requirenments, the conponents needed are:

I nput box:

al l ows user input, including editing capabilities, via the
keypad.

- Enunerated |ist box:
allows the user to select one of a list of itemns.
- Item zed |ist box:
allows the user to select an itemusing a soft key.
- Text box:
di spl ays read-only text to the user
- Echo box:

di spl ays but does not process user input.

Srinath, et al. | nf or mat i onal [ Page 12]



RFC 3149 MECP Busi ness Phone Packages Sept ember 2001

A card may have the follow ng properties.

1. Timed content (e.g., card expiration)
2. Static content (e.g., text)
3. Dynamic content (e.g., call tiners/tine)

Additionally, cards may al so contain variables to be substituted for
val ues that are specified in an XM. request. See section 5.2 for
details on variable substitution.

There are cases where the XML scripts handling the display need to
use keys that are also used by the phone. For exanple, the display
coul d present an enunerated list, where a particular itemis selected
by pressing the associated nunber on the dial pad. Al user key
presses nust be routed through the XML conmponent |ayer. The display
| ayer either consunes the key presses or passes themon to the phone
| ayer for consunption

The code handli ng key presses should thus present a key press to the
di splay code first. |If the display code does not "use" the key
press, then the key press should be presented to the phone code.
This gives precedence to the XM. scripts for key presses.

5.2 XML Requests

The XML franmework uses M3CP as its transport for making requests to
t he di splay phone. MGCP is also used to receive asynchronous events
fromthe display phone (e.g., an item has been selected, or the user
has entered text).

An XML request is made to an endpoint using the XM./xml signal. The
signal has the follow ng format:

S: XM/ xml (<url >?<car d>?$<vari abl el>=<val uel>?$<vari abl e2>=<val ue2>)

The first conmponent of the signal paranmeter is a URL to the deck. |If
no schene is indicated, the deck is assuned to be |local to the phone.
Here are sonme exanpl es:

ftp://server.conpany. com deckl?cardl?$var 1=val 1
http://ww. conpany. conf deckl?card1?$var 1=val 1
file://deckl?cardl?$var l=val 1
deckl?cardl?$var 1=val 1

A card identifier and a |list of variable/value pairs follow the URL.
The card identifier indicates the card within the deck to display.

Srinath, et al. I nf or mat i onal [ Page 13]



RFC 3149 MECP Busi ness Phone Packages Sept ember 2001

The variabl e/value pairs are substituted into the deck before it is
rendered to the display. This neans that the variables are deck-
scoped, and variables not defined in the requested card nust be
popul ated in other cards in the same deck if defined therein.

For exampl e, a deck may contain the follow ng cards:

<card i d="one">
<p>$l i nel</ p>
<timer val ue="2"/>
<do type="ontiner">
<go href="#two"/>
</ do>

</ card>

<card id="two">

<p>$l i ne2</ p>

</ card>

And an XML request may | ook I|ike:

S: XM/ xm (deck?one?$l i nel=abc$l i ne2=xyz)

After variable substitution, the deck will |ook Iike:
<card id="one">

<p>abc</ p>

</ card>

<card id="two">
<p>$l i ne2</ p>

</ card>
Once variable substitution is conplete, the card is rendered. If a
paraneter variable does not exist anywhere in the deck it should be
i gnor ed.

When card two is invoked fromcardl in response to the tinmeout
action, card two’'s variables are substituted with the variabl es
val ues passed as a request to card one. Card two will look I|ike:

<card id="two">

<p>xyz</ p>
</ card>
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5.3 XM. Request History

In order to support navigation through a request history such as when
a user cancels a card, the XM. |ayer nust nmamintain a last-in-first-
out history of requests nmade for the endpoint. (See the <prev> tag
definition in section 5.5.13.)

5.4 XML Events

Whenever the XML | ayer determ nes that an event has occurred, it
reports the event using the M3CP observed event field:

O
XM/ xm ( post ?<deck>?<car d>?<vari abl el>=<val uel>?<vari abl e2>=<val ue2>)

Here, the event parameter contains the deck and card that generated
the event, as well as data that is to be processed by the Call Agent.
The data being posted is in the formof a list of variabl e/val ue
pairs.

In order for the Gateway to properly generate the XM. event, it is

necessary for the Call Agent to request the event using the requested
events field:

R XM/ xmi

This requested event should be conmbined with the signal request in an

RONT.

5.5 XM. Tags
Any XM inplenentation nmust at a mini num support the XM. tags listed
inthe table that follows. Al tags have a ternminator tag of the

form</tag> to indicate the end of the tag. See the XM. grammar in
Appendi x A.
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Nanme Usage

<xm > Mar ks the begi nning of a deck.

<car d> Mar ks the begi nning of a card.

<p> Mar ks the begi nning of a paragraph.

<sel ect > Defines a list of itenms that may be selected (an
enunmerated or item zed |ist box).

<opti on> Used in conjunction with the <select> tag to
specify an individual itemthat may be sel ect ed.

<i nput > Mar ks the begi nning of user input (an input box).

<echo> Mar ks the begi nning of an echo box.

<cal I timer> Call Timer. An incrermental tinmer usually used to

mai ntain the duration of a call

<tinmer> Card tinmer. Allows an event to be generated when
the timer expires.

<time> A tag indicating the current tinme.

<do> Event consuner

<go> Used in conjunction with the <do> tag to indicate
a new page to be displ ayed.

<prev> Used in conjunction with the <do> tag to indicate

that the previous card in the history should be
di spl ayed.
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Most of these tags have attributes. Each attribute has one of the
following types: String, Time, Enum Align, Action or URL

Type For mat

String Any string. May not contain any white spaces

(tab, space or newine).

Ti me A string of the format hh: mm ss where hh indicates
the hour (24-hour format), mmindicates the

m nutes and ss indicates the seconds.

Enum Enuneration. A list of acceptable string val ues.

Al'ign I ndi cates text alignnment (left justified, centered
or right justified). Valid values are: left,

center, right. The default value is: left.

I

I

I

I

I

I

I

I

I

I

I

I

I

|
Action | Defines a string to be sent to the Call Agent.
| This string has the format:
| post ?%var 1[ =%val 1[ ?%var 2[ =%val 2]]]
| where variables that should be substituted before
| sending the string to the Call Agent begin
| witha'%.
| The tags that nake up the card deterni ne what
| wvariables are available to this string. See the
| followi ng sections for variables that are defined
I
I
I
I
I
I
I
I
I

for each tag.

URL The URL may have take several forns:
1. #<card> to indicate another card within
t he sanme deck
2. A string of type Action
3. #<prev> to indicate the previous card in

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| the history
I

5.5.1 XM. Tag

The <xm > tag nmust be the first tag specified in the deck. It
i ndi cates the begi nning of the deck.

This tag has no attributes.
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5.5.2 Card Tag
The <card> tag marks the begi nning of a new card.

This tag has the following attributes:

Attribute Nane Val ues Usage

This identifier is referenced

I I I I
| | : — S |
| 1d | String | Defines the card identifier. |
I I I I
| | | in XM. requests. |
I I I I

5.5.3 P Tag
The <p> tag marks the begi nning of a new paragraph.

This tag has the following attri butes:

| Attribute Nanme
I

Val ues (default) Usage

par agr aph.

| Mode Enum w ap/ nowr ap Speci fi es whet her the

| (wrap) paragraph wraps or is

| truncated when it extends past
I

— . __ .

| Align Al'ign Speci fies alignment of the

I

I

I
I
I
|
| the display width.
I
I
I
I

5.5.4 Sel ect Tag
The <select> tag marks the beginning of a list of items that may be

selected. Each itemis defined using an <option> tag described in
section 5.5.5.
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This tag has the following attri butes:

Attribute Name Val ues (default) Usage

type Enum itenfenum Specifies the type of list:
(enum item zed or enunerated. An

item zed list maps options to
soft keys.

nane String Specifies nane of the |ist.
This attribute is available to
any Action string in the card
by using the %ane vari abl e.

i name String Defi nes an index variable with

variable is used in the
<option> tag to specify the
index of an itemthat is
selected. The value of this
attribute is available to any
Action string in the card by
usi ng the % nane variable. The
val ue of the index variable is
avai |l abl e by using the
%<string val ue> vari abl e.

See exanpl es bel ow.

I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
| | | the specified nane. This |
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I

5.5.5 Option Tag

When used in conjunction with the <select> tag, the <option> tag
specifies an individual itemthat may be selected froma Ilist.
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This tag has the following attri butes:

to the Call Agent when the
itemis sel ected.

| Attribute Name | Val ues | Usage |
I I I I
| val ue | String | Defines the value of the item|
| | | This is used when reporting an
| | | event to the Call Agent. The

| | | value of this attribute is |
| | | available to any Action string|
| | | in the card by using the |
| | | %val ue vari abl e. |
I I I I
| onpick | Action | Defines the string to be sent |
I I I I
I I I I
I I I I

5.5.6 I nput Tag
The <input> tag specifies that user input is required.

This tag has the following attributes:

(text) box is in password node
(password) or normal node
(text). Wen in password node,

user input shoul d be nasked.

| Attribute Nane | Val ues | Usage |
I I I I
| name | String | Specifies the nanme of the |
| | | input tag. The value of this

| | | attribute is available to any |
| | | Action string in the card by

| | | using the %ane vari abl e. |
I I I I
| type | Enum password/text | Specifies whether the input |
I I I I
I I I I
I I I I
I I I I
I I I I

5.5.7 Echo Tag
The <echo> tag indicates that user input is required. Any keypad

activity is reported to the XM. |l ayer but not consumed when this tag
i s used.
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This tag has the following attri butes:

Attribute Name Val ues (default) Usage

| |
node Enum on/off (on) | Specifies whether the echo box|
| is in password node (off) or |
| normal node (on). Wen in |
| password node, user input |
| should be masked. |
I I
I I
I I
I I

align Align Specifies the alignnent of the

echo tag.

5.5.8 Calltiner Tag

The <calltimer> tag is used to indicate that an increnenting tiner is
to be displ ayed.

This tag has the following attri butes:

call tiner.

| Attribute Nanme | Val ues | Usage |
I I I I
| val ue | Tinme | Specifies the initial value of]
| | | the call tiner. |
I I I I
| align | Al'i gn | Specifies the alignnent of the|
I I I I
I I I I

5.5.9 Tine Tag
The <tine> tag is used to display the current tinme on the phone.

This tag has the following attri butes:

Attribute Name Val ues Usage

I I I I
| | | |
| align | Align | SpeC|f|es the alignnent of the|
I I | tinme I
I I I I

5.5.10 Tinmer Tag
The <tinmer> tag is used to define a tineout for the card. Wen the

ti meout occurs, the XM. Layer |ooks for the appropriate <do> tag to
take appropriate action.
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This tag has the following attri butes:

Attribute Nane Val ues Usage

I I
I I
Val ue Ti me | Specifies the initial value of|
| the tinmer. The timer will |
| decrement the tine until it |
| reaches zero at which point |
| the <do> tag is consulted. |
I I

5.5.11 Do Tag

The <do> tag indicates an action to be perfornmed when the specified
event occurs.

Currently, the <do> tag can process three events: prev, ontinmer and
accept. The prev event indicates that the user has requested to
cancel the current card.

The ontimer event indicates that the tiner defined using the <tinmer>
tag has expired.

The accept event indicates that the user has conpleted inputting from
t he keypad.

This tag has the following attributes:

| Attribute Nanme

| Values (default) |
I I

| Type | Enum | I'ndicates the event on which
I I
I I

Usage

| prev/ontimer/accept the tag operates.

I
5.5.12 Go Tag

The <go> tag is used in conjunction with the <do> tag to specify a
URL to be | oaded when the event occurs.

This tag has the following attri butes:

| Attribute Nane | Val ues (default) | Usage |
I I I I
| href | URL | Defines the URL of the next

I I I XM page. I
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5.5.13 Prev Tag

The <prev> tag is used in conjunction with the <do> tag to indicate
that the previous page in the display history should be rendered.

This tag has no attributes.
6. Security Considerations

Thi s extension introduces no new security consi derations beyond those
di scussed in RFC 2705 [1].
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Appendi x A: BNF description of XM granmar

The parser is case sensitive. In this section we will use the
foll ow ng conventions:

1. Small letters nmeans termnals.

2. Capital strings are non-termnals.

3. [A]| B] neans either A or B nmust appear in this place.
4. \t, \n, \r, blank space are separators.

| ACTI ON | : | <go href ="HREFSTRING'/> | <prev/>
I | _|

| ALI GN [:|Aign=["left" | "right" ]

I | _|

| CALLTI MER | ;| <cal I timer CALLTI MERATTRS/ >

I _
| CALLTI MERATTRS]| : | CALLTI MERATTR | CALLTI MERATTR CALLTI MERATTRS

I _
| CALLTI MERATTR | : | val ue=STRING | ALI GN

I | _|
| CARDS | 7| CARD | CARD CARDS

I

I

I

I

I

I

I

I

I

I

I | _| I
| CARD | ;| <card i d=STRING> CLUSTERS </ car d> |
I | I
| CARDREFERENCE | : | #STRI NG |
I | _| I
| CLUSTERS | ;| CLUSTER | CLUSTER CLUSTERS |
I | _| I
| CLUSTER | ;] CONTROL | TIMER | ECHO | PARAGRAPH COVPONENTS </ p> |
I | _| I
| COVPONENTS | : | COVPONENT | COVPONENT COVPONENTS |
I | _| I
| COMPONENT | | TEXT | INPUTBOX | SELECTBOX | STIME | CALLTI MER |
I | _| I
| CONTROL | ;| <do CONDI TI ON> ACTI ON </ do> |
I | _| I
| CONDI TI ON | |[type=["accept” | "prev" | "ontiner"] |abel =STRING | |
| | |[type=["accept" | "prev" |"ontinmer"] |
I | _| I
|DIA TS |:IDAT | DATDATS |
I | _| I
|IDGA T [:]0] 2] 2] 3| 4] 5| 6] 7] 8] 9 |
I | _| I
| DECK | ;| <xm i d=STRI N& CARDS </xm > |
I | _| I
| ECHO | : | <echo/> | <echo ECHOMODE/ > |
| _ I
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| ECHOMODE | : | rode=[" | "off"] |
I HREFSTRI NG I | CARDREFERENCE | POSTSTRI NG I
I | NPUTBOX I I <i nput | NPUTATTRS/ > I
I I NPUTATTRS I I | NPUTATTR | | NPUTATTR | NPUTATTRS I
I | NPUTATTR I I nane=STRING | type=["text" | "password"] | I
| | | val ue=STRI NG |
I NAMEVALUES I I NAVEVALUE | NAMEVALUE?NAMEVALUES I
I NAMEVAL UE I | NAMEVALUEELEM | NAMEVALUEEL EM=NAMEVALUELEM I
I NANVEVAL UELEM I I YTEXT | TEXT I
IODTIO\IS I ICPTIC]\Il OPTI ON OPTI ONS I
I OPTI ON I I <opti on val ue=STRI NG onpi ck=HREFSTRI NG TEXT I
| | | </ option> |
I PARAGRAPH I I <p TXTFORMAT> | <p> I
I POSTSTRI NG I I post ?%leck?% d?NAMEVALUES | post ?NAMEVALUES I
I SELECTBOX I I <sel ect SELECTATTRS> OPTI ONS </ sel ect > I
I SELECTATTRS I | SELECTATTR | SELECTATTR SELECTATTRS I
I SELECTATTR I I name=STRING | iname=STRING | type="iteni I
I STI ME I I <time STI MEATTRS/ > I
I STI MEATTRS I | STI MEATTR | STI MEATTR STI MEATTRS I
I STI MEATTR I I val ue=STRING | format=STRING | ALIGN I
I STRI NG I IAny string enclosed in a pair of quotes ("") I
I TEXT I I TEXTELEM | TEXTELEM TEXT I
ITEXTELEM I Iany string outside of the < .. > and which consists I
| | |of any synbols except '<' and '\n’ |
I TI MER i I <timer value="DIQTS"/> i
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| TXTEORVAT |:]ALIGN | TXTMODE | ALI GN TXTMODE | TXTMODE ALl GN |
I | _| I
I
I

| TXTMODE | | rode=["wrap” | "nowr ap"]
| | _|

| |_|\t, \n, \r, blank space are separators. |

I | _| I
Appendi x B: Sanpl e XM. Docunents, Renderings and Events

This section presents sone sanple XM. docunents and details how t hey
are translated to a business phone with a sinple LCD display.

B.1 Sanple Deck 1 (ltem zed List Box)

Bel ow i s a sinple deck containing one card that defines a sinple main
menu interface using an item zed |list box:

<xm >

<card id="hone" >

<p node="now ap">$dn <tinme align="right"></tinme>

<sel ect type="itent name="Menu" iname="StrMenu">

<option val ue="1" onpi ck="post ?%deck?% d?%mane=%al ue" >MENU</ opt i on>
</ sel ect >

</ p>

</ card>

</ xn >

The card (hone) contains three components:
1. A paragraph (<p>). The paragraph contains a variable ($dn)
that shows the phone’s extension.
2. Aclock (<time>). The clock is aligned to the right.
3. An itemzed list (<select>) containing one item (MENU).
An XML request for this deck and card m ght |ook like:
S: XM/ xm (deck?honme?$dn=2344)

After variabl e substitution, the phone nay render the XML to the
di splay as follows:

| 2344 11: 59|
| MENU |
[ XX [XX]  [XX]
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Here, MENU maps to the first soft key below the display. |If the user
presses the first soft key, the followi ng event will be generated:

O XM/ xm (post ?basi c?hone?Menu=1).
B.2 Sanple Deck 2 (Enunerated List Box)
The next sanple deck defines a sinple enunerated |ist box card:

<xm >

<card id="gelist">

<p>$title

<sel ect nanme="x-nanme" inane="x-inane">

<option val ue="%val uel"

onpi ck="post ?%eck?% d?%manme=%al ue?% name=%- i name" >$opt 1
</ opti on>

<option val ue="%$val ue2"

onpi ck="post ?%eck?% d?%manme=%al ue?% name=%- i nane" >$opt 2
</ option>

<option val ue="%$val ue3"

onpi ck="post ?%eck?% d?%manme=%al ue?% name=%- i nane" >$opt 3
</ opti on>

<option val ue="%$val ue4"

onpi ck="post ?%eck?% d?%mane=%al ue?% name=%- i nanme" >$opt 4
</ option>

<option val ue="$val ue5"

onpi ck="post ?%leck?% d?%manme=%al ue?% name=%- i nane" >$opt 5

</ opti on>
</ sel ect >
</ p>

<do type="prev">
<prev></prev>

</ do>

</ card>

</ xm >

The card (gelist) contains four conponents:

1. A paragraph (<p>). The paragraph contains a title variable
describing the list contents.

2. An enunerated list (<select>) containing five itens. Wen an
itemis selected, the XM. | ayer sends the XM./xm event to the
Cal | Agent.

3. A do tag (<do>) indicating that when a "previous" event has
occurred, to go to the previous page (<prev>).
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An XML request for this deck and card m ght |ook like:

S: XM/ xm (list?gelist?$title=Select a Car?
$val uel=lt eml?$opt 1=Por sche?

$val ue2=I t emR2?$opt 2=Chevrol et ?

$val ue3=It enB8?$opt 3=Toyot a?

$val ue4=It emd?$opt 4=Daewoo?

$val ues=It enb?$opt 5=Yugo)

After variabl e substitution, the phone nay render the XML to the
di splay as follows:

Por sche V|
[XX] [XX]  [XX]
Here, the display may be scrolled to reveal the additional itens that
may be selected and the keypad '1', '2', etc may be used to sel ect

the item These details are phone-specific. For instance, on a
| arger 4-1ine display containing navigation keys, the XM. may be
rendered as foll ows:

| SELECT A CAR

I
| =>Por sche<= |
| Chevrol et |
| Toyota V|
When the user selects item1, the followi ng nmessage will be sent to

the Call Agent:

O XM/ xm (post ?list?gelist?x-name=lteml?x-inane=1)
B. 3 Sanpl e Deck 3 (Text Box)

This sanpl e shows how to inplenent a sinple text box:

<xm >

<card id="generic">

<p>$cl dpt y</ p>

<p>CALL FAI LED</ p>

</ card>
</ xm >
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The card (generic) contains two paragraphs. The absence of a

sel ectable list, input box or echo box indicates that this is a text
box.

An XML request for this deck and card m ght |ook |iKke:

S: XM/ xm (deck?generi c?$cl dpt y=John Doe)

After variabl e substitution, the phone nay render the XML to the
di splay as follows:

| JOHN DOE |
| CALL FAI LED |

B. 4 Sanpl e Deck 4 (Echo Box)

This sanpl e show how to inplenment a sinple echo box. The XM | ayer
does not consune any keystrokes.

<xm >

<card id="getdigits">

<p>Di al Nunber: </ p>

<echo node="$node" align="left"/>

</ card>

</ xn >

The card (getdigits) contains a paragraph of text and an echo box.
An XML request for this deck and card m ght |ook like:

S: XM/ xm (deck?get di gi t s?$npde=on)

After variabl e substitution, the phone nay render the XML to the
di splay as follows:

Al'l user input is displayed but not consuned by the XM | ayer.
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B.5 Sanple Deck 5 (Input Box)

This sanple inplenents a basic input box:

<xm >

<card id="ginput">
<p>$title

<i nput nanme="x-nane"/>
</ p>

<do type="accept">

<go href ="post ?%leck?% d?%mane=%al ue"/ >
</ do>

<do type="prev">

<prev></prev>

</ do>

</ card>

</ xm >

The card (ginput) contains:

1. A paragraph <p>. The paragraph contains a title.

2. An input box <input>  The input box consumes keypad events and
reports them when input is conplete.

3. Two event handl ers <do>. The first handl es the accept event.
This event indicates that the user has conpl eted keypad i nput
and posts an observed event to the Call Agent. The second
handl es the prev event. This event indicates that the user has
requested to revert back to the previous card.

An XML request for this deck and card mi ght |ook like:
S: XM/ xm (deck?gi nput ?$titl e=Enter Digits:)

After variabl e substitution, the phone nay render the XML to the
di splay as follows:

It is up to the individual business phone inplenentation to deternine
whi ch soft keys or keypad keys map to functions such as "backspace",
"reset line", etc.
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B.6 Sanple Deck 6 (Tiners)

To illustrate timers and deck-scoped variable substitution, a two-
card deck is provided:

<xm >

<card id="connectedl">

<timer val ue="$tval ue"/>

<p node="nowr ap" >$cl dpty

<sel ect type="itenl nanme="x-name" inane="x-inane">
<option val ue="1"

onpi ck="post ?TRNSI NI T" >TRNS

</ opti on>

<option val ue="2"

onpi ck="post ?CONFI NI T" >CONF

</ opti on>

<option val ue="3"

onpi ck="post ?%leck?%ar d?%manme=%al ue" >MENU

</ opti on>
</ sel ect>
</ p>

<do type="ontiner">

<go href="#connect ed2"/>
</ do>

</ card>

<card i d="connected2">

<p nmode="now ap" >

<cal l tinmer value="$calltinmer" align="right"/>
<sel ect type="itent nanme="x-nane">

<option val ue="1"

onpi ck="post ?TRNSI NI T" >TRNS

</ opti on>

<option val ue="2"

onpi ck="post ?CONFI NI T" >CONF

</ opti on>

<option val ue="3"

onpi ck="post ?%deck?%ar d?%mane=%al ue" >NMENU
</ opti on>

</ sel ect >

</ p>

</ card>

</ xm >

In this exanple, when the timer expires in card connectedl, it

generates an ontinmer event. This event is consuned by the <do> tag
and causes the XM. layer to load card with the identifier connected2.
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An XML request for these cards mght |ook Iike:

S: XM/ xm (deck?connect ed1?$t val ue=00: 00: 05?%cl dpt y=John
Doe?$cal | ti mer =00: 00: 00)

And m ght be rendered as:

| JOHN DOE
| TRNS CONF  MENU |
[ XX [XX]  [XX]

Once the tinmer expires, the XML | ayer | oads the referenced page:

| 00: 00: 05]
| TRNS CONF MENU |
[XX] [ XX [XX]

Appendi x C. Exanpl e usage of M3CP extensi on packages

C. 1 Setting Labels on a Phone

2001

Step 1. Call Agent sets labels on several used keys. Should be done
at startup. The first 2 keys are |ine appearance keys. fk8 is a Do

Not Di sturb function

RONT 1876 d003@la- 003. syltrx.com M3CP 1.0

N: cs@age. syl trx.com 2427

X 45

S: KY/1s(1,2315), KY/Is(2,2315), KY/I|s(8, DND)

R KY/fkl, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hd
T: L/ hu

K: 1873

Step 2. Gateway responds.
200 1876 K

C. 2 Activating a Function on a Feature Key

Thi s exanple shows a feature key that is assigned to "Do Not Disturb”

bei ng activated and deacti vat ed.

Step 1. User presses DND key, which is assignhed to fk8. Gateway
sends NTFY to Call Agent.
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NTFY 957 dOO3@a-003.syltrx.com MCP 1.0
K: 956

N: cs@age. syl trx.com 2427

X: 45

O KY/fk8

Step 2. Call Agent responds.

200 957 K
Step 3. Call Agent sends new RONT, indicating that DND indicator be
activated. Note that the Call Agent also re-sends the state of fkil
which is not actually necessary. The Call Agent requests
notification of several of the feature keys: fkl and fk2 are |line
keys, fk8 is DND, fk22 is redial, and fk23 is nessages.

RONT 2822 d003@la- 003. syltrx.com M3CP 1.0

N: cs@age. syl trx.com 2427

X 45

S: KY/ks(1,id), KY/ks(8,en)

R KY/fkl, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hd
T: L/ hu

K 2743-2744

Step 4. Gateway responds.
200 2822 K

Step 5. User presses DND key again to de-activate DND. Gateway sends
NTFY to Call Agent.

NTFY 958 dOO3@a-003.syltrx.com MCP 1.0
K: 957
N: cs@age. syl trx.com 2427
X 45
O KY/fk8
Step 6. Call Agent responds.

200 958 K
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Step 7. Call Agent sends new RQNT, DND indicator is de-activated.

RONT 2823 d003@la- 003. syltrx.com M3CP 1.0

N: cs@age. syl trx.com 2427

X 45

S: KY/ks(1,id), KY/ks(8,db)

R KY/fkl, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hd
T: L/ hu

K: 2822

Step 8. Gateway responds.
200 2823 K
C. 3 Cenerating a Call using a Feature Key as a Line Key

Thi s exanpl e shows the M3CP nessages for dialing an extension after
pressing a feature key that is configured as a |ine appearance key.

Step 1. User presses fkl, which is configured as a |ine key.

NTFY 959 dOO3@a-003.syltrx.com MCP 1.0
K: 958

N: cs@age. syl trx.com 2427

X: 45

O KY/fkl

Step 2. Call Agent responds.
200 959 K

Step 3. Call Agent puts the line key in the "dial tone" state and
forces the phone of f hook.

RONT 2833 d003@la- 003. syltrx.com M3CP 1.0

N: cs@age. syl trx.com 2427

X 45

S: KY/ks(1,dt), BP/hd

R KY/fkl, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hu
T: L/hd

K: 2823

Step 4. Gateway responds.

200 2833 X
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Step 5. Call Agent applies dial-tone.

RQ\IT 2834 d003@la- 003. syltrx.com M3CP 1.0

cs@age. syl trx.com 2427

45

L/dl, KY/ks(1,dt)

D[0-9*#T] (D), KY/fkl, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hu
L/ hd

(*xx| [ 1-7] xxx| 9)

Q430 XZ

Step 6. Gateway responds.
200 2834 XK
Step 7. User dials 2362. Gateway sends NTFY.

NTFY 960 dOO3@a-003.syltrx.com MCP 1.0
K: 959

N: cs@age. syl trx.com 2427

X: 45

O D2,DD3,D6,D2

Step 8. Call Agent responds.
200 960 K

Step 9. Call Agent puts line in the ringback state. Ringback not
applied yet.

RQ\IT 2836 d003@la-003. syltrx.com M3CP 1.0
cs@age. syl trx.com 2427

45

KY/ ks(1, rb)

KY/ fk1, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hu
L/ hd

2833, 2834

ARV XZ

Step 10. Gateway responds.
200 2836 K
Step 11. Call Agent creates connection.
CRCX 2838 d003@a-003.syltrx.com MCP 1.0

C. 10B
M RECVONLY
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Step 12. Gateway responds.

200 2838 X
[: 101

v=0

0=- 998557784 998557784 IN | P4 38.187.114. 41
s=MECP RTP Sessi on

c=INI1P4 172.16.130. 32

t=0 0

mrFaudi o 1108 RTP/ AVP 0O

a=rtpmap: 0 PCMJ 8000

Step 13. Call Agent applies ringback.

RQ\IT 2841 d003@la- 003. syltrx.com M3CP 1.0
cs@age. syl trx.com 2427

45

KY/ ks(1,rb), Grt

KY/ fk1, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hu
L/ hd

AN XZ

Step 14. Gateway responds.
200 2841 K
Step 15. Call Agent nodifies connection.

MDCX 2848 d003@la- 003. syltrx.com M3CP 1.0
C. 10B

l: 101

M SENDRECV

K: 2841-2842

v=0

o=- 7960 7960 IN | P4 38.187.114.215
s=MGECP Cal |

c=INI1P4 172.16.130. 31

t=0 0

nFaudi o 1124 RTP/ AVP O

Step 16. Gateway responds.

200 2848 X
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Step 17. Call Agent puts line in connected state. Added requested
events | ooking for hold (fk21) and conference/transfer (fk24).

RONT 2849 d003@la- 003. syltrx.com M3CP 1.0

N: cs@age. syl trx.com 2427

X 45

S: KY/ ks(1,cn)

R KY/fkl, KY/fk2, KY/fk8, KY/fk2l1l, KY/fk24, L/hu
T: L/hd

K: 2842

Step 18. Gateway responds.
200 2849 K
Step 19. Far end di sconnects. Call Agent del etes connecti on.
DLCX 2873 d003@la- 003. syltrx.com M3CP 1.0
C. 10B
I: 101
K: 2848, 2849
Step 20. Gateway responds.
250 2873 Connection Del eted
Step 21. Call Agent forces endpoi nt onhook/idle.

RONT 2876 d003@la- 003. syltrx.com M3CP 1.0

N: cs@age. syl trx.com 2427

X 45

S: KY/ks(1,id), BP/hu

R KY/fkl, KY/fk2, KY/fk8, KY/fk22, KY/fk23, L/hd
T: L/ hu

K: 2873

Step 22. Gateway responds.
200 2876 K
C. 4 Determning the Make and Model of a Phone
Step 1. Gateway restarts.

RSIP 1 *@l phal75. syl antro.com MGCP 1.0
RM restart
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Step 2. Call Agent responds.
200 1 K

Step 3. Call Agent audits the Gateway to determne list of endpoints
AUEP 1000 * @l phal75. syl antro.com MCP 1.0

Step 4. Gateway responds.

200 1000 &

Z: a004@l phal75. syl antro. com
Z: d001@al phal75. syl antro. com
Z: d002@al phal75. syl antro. com
Z: d003@al phal75. syl antro. com

Step 5. For each endpoint, Call Agent deternines capabilities and
user-agent (phone-type)

AUEP 1040 d003@l phal75. syl antro.com M3CP 1.0
K: 1039
F: A X-UA

Step 6. Gateway responds.
200 1040 XK
A: v: D L; KY; X-BP; G BP
X-UA: Syl ant r o/ DKT2010- CA204#CA010
Appendi x D: BNF Description of X-UA Paraneter
Since parts of the X-UA paraneter nust be parseable in order for a

Call Agent to treat similar phones in a sinmilar manner, a forma
grammar for this parameter is provided.
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| X- UA

| ENDPO NTI NFO

I
| ENDPO NTI NFO

| MAKE/ MODEL[ - VENDORI NFO)

I
I
|
| MAKE | 1] 1¥*32 MAKECHAR
I | _|
| MODEL | -] 1¥*32 MODELCHAR
I | _|
| VENDORINFO | :| 1*32 VENDORCHAR
I | _|
| MAKECHAR | ]ALPHA | DG T
I | _
| MODELCHAR | ]ALPHA | DG T
I | _
| VENDORCHAR | /]ALPHA | DIG T | OTHER
I | _|
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2001). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |Ianguages other than
Engli sh.

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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