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Abst r act

Thi s docunent specifies a particular application of the Megaco/H. 248
Protocol for control of Internet tel ephones and sinilar appliances:
the Megaco | P Phone Media Gateway. The tel ephone itself is a Media
Gateway (M3, controlled by the Megaco/H 248 Protocol, with
application control intelligence |ocated in the Mdia Gat eway
Controller (MX). To achieve a high degree of interoperability and
design efficiency in such end-user devices, a consistent
architectural approach, a particular organization of Term nations and
Packages, and a Protocol Profile are described. The approach makes
use of existing Protocol features and user interface rel ated
Packages, and is thus a straight-forward application of the
Megaco/ H. 248 Pr ot ocol

1. I nt roducti on

This docunent represents the current view fromthe TIA working group
on Vol P (Voice over |P) tel ephone specification [1], TIA TR-41. 3.4,
with the intent of using this as part of its "whole device"

speci fication as an optional method of device control

I ndustry feedback has nmade it clear that interoperability and
acoustic performance of Internet tel ephones is key to the rapid and
ext ensi ve conmercialization of these products. To facilitate this,
the TI A has established working group TR-41.3.4 to devel op a standard
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for Vol P tel ephones. The TR-41.3.4 working group has included the
"whol e device" within the scope of the standard, so a full range of
requi renents including acoustic performance, protocols, nethods for
powering and safety are provided. Where possible, the requirenents
are based on existing standards, which are included by reference.

The TIA TR-41. 3.4 working group has al so recogni zed that its proposed
standard nust enable creative application of the equi pment, encourage
t he devel opnent of new capabilities and allow for high | evels of
product customi zation. To achieve this, peer to peer architectures
that are based on protocols such as H 323 or SIP and master/sl ave
architectures such as Megaco/ H 248 Protocol are both necessary and
conpl enent ary.

In support of the Megaco/ H 248 Protocol devel opnent effort, the TR-
41. 3.4 wor ki ng group has consi dered product enabling issues and
requi renents, and has devel oped an approach to use the Megaco/H. 248
Protocol for Internet telephone device control. This docunent
represents the working group’s current view

Thi s docunent covers the general requirenents of the Megaco | P Phone
application (section 3), architectural approach and MG organi zation
(section 4), details of specific Term nation types used and Packages
supported by each (section 5), and the Megaco | P Phone Protoco
Profile (section 6).

2. Conventions
The keywords MUST, MJST NOT, REQUI RED, SHALL, SHALL NOT, SHOULD,
SHOULD NOT, RECOMVENDED, MAY, and OPTI ONAL, when they appear in this
docunent, are to be interpreted as described in RFC 2119 [5].

3. General Requirenents

The follow ng general requirenents were identified to drive the
Megaco | P Phone design [1]:

1. The Megaco | P Phone nust neet the basic needs of the business user
from day one;

2. Provide a path for rapid expansion to support sophisticated
busi ness tel ephony features;

3. Flexibility to allow for a very wi de range of tel ephones and
simlar devices to be defined, fromvery sinple to very feature
rich;

4. Sinple, mninal design
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5. Al ow device cost to be appropriate to capabilities provided;

6. Packages and Term nation types nust have characteristics that
enable reliability;

7. The I P Phone MG shall neet the appropriate Megaco/ H 248 Protoco
requirenents as provided in the Megaco Requirenents docunent [2]
and be a straight-forward application of the Megaco/ H 248 Protoco

[3].
4. Architecture Description

The follow ng subsections describe the general design approach and
organi zati on of the Megaco | P Phone MG

4.1. Design Approach

Design intent of the Megaco | P Phone is to keep it determ nedly
sinmple while providing required support for fully featured business
tel ephones and the flexibility to allow for a very w de range of

t el ephone configurations and sinilar appliances.

The approach to achieve this goal is to provide a very sinple and
direct master/slave control nodel in which very little feature
intelligence is required in the end device. This design intent
mat ches t he Megaco/ H. 248 Prot ocol approach well.

It is inmportant to note that additional functionality, built-in
feature capability or system specific optim zation can easily be
provi ded, at the option of the inplenenter, by defining additiona
Term nation types, Event/Signal Packages, or providing built-in
application capability. This docunent defines the m ninmal design
only.

4.2. GCeneral Structure

As shown in Figure 1 below, the Megaco | P Phone is organized as a
Media Gateway (M3 that consists of a User Interface Ternmination and
a set of Audio Transducer Term nations.

Several - potentially thousands - of Megaco | P Phone Mz may be
controlled by a single Media Gateway Controller (M3C). This is

di stingui shed fromthe organi zati on between traditional anal og or PBX
t el ephones behind an I P network, where the M3C woul d control an MG
which in turn controls the collection of tel ephone devices in
question. In the case of a Megaco I P Phone M5 the MG directly
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i npl enents the nedia terninations |ike handset, handsfree and
headset, as well as the user interface. |In this case, the Megaco IP
Phone itself is the Ma
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Figure 1: Megaco | P Phone Ternination / Package Model
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4.3. Termnation / Package Organi zation

As shown in Figure 1, each Audi o Transducer Termi nation represents an
i ndividually controll abl e audi o i nput/output el ement of the tel ephone
devi ce, such as Handset, Handsfree, Headset, etc. By separating each
audio el enent as a distinct Termination, nore flexible applications
can be easily inplenented, such as paging, group listening, and so
on. Since this is actually only the |ogical view of the device,
represented by protocol, it is also quite possible to sinplify
representation of the device by hiding all avail able audio

i nput/out puts behind a single Audio Transducer Term nation, for
exanpl e the Handset, and inplenent control of nultiple rea

i nput/outputs locally inside the device.

Al'l non-audi o user interface el ements are associated with the User
Interface Term nation. This special Term nation supports Packages to
i npl enment all user interaction with the tel ephone user interface,

i ncludi ng Function Keys, Indicators, the Dial pad, etc, as appropriate
for the specific device capabilities (within constraints given in the
section on User Interface Termination). The User Interface

Term nation cannot be placed in any Context. This grouping of user
interface elenments behind a well-know Term nation greatly sinplifies
audits to determ ne actual device configuration, and reduces the
nunber of Term nations involved in representing user interface.

In addition, TerninationlD naning conventions are provided to
identify specific Terminations within the Megaco | P Phone MG and
group theminto related sets. These conventions use a set of wel
known identifier nanmes to specify the individual Term nations, for
exanpl e the User Interface Termination ("ui"), the Handset Audio
Transducer ("at/hs"), or the Handsfree Audi o Transducer ("at/hf").
This specific naming is inportant in this application, especially for
the Audi o Transducer Term nations, since the real input/output

el ements to which they map on the physical device have very different
functional significance to the end-user, yet they may be represented
in the protocol using exactly the sane sets of Packages. Naning
conventions allow the controlling M3C to distinguish this end-user
meani ng wi t hout specific advance know edge of physical device
configuration and without the requirement to provide different
Packages for each audio input/output type.

Usi ng these sanme Term nationl D nam ng conventions in conbination with
wi | dcards, the MGC application can target comands to groups of

rel ated Terninations, for exanple the collection of all Audio
Transducer Terninations ("at/*"). This is especially useful during
the di scover phase, for exanple to efficiently Audit all available
Audi o Transducer Term nations, and to efficiently send commands to a
set of related Ternminations in a single command, for exanple to
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si mul taneously Subtract all Audi o Transducer Termi nations froma
particular Context. Further information on Term nationlD naning
conventions and their use can be found under the sections on Contro
Interaction and Capability Discovery (next two subsections) and under
Term nati on Types.

4.4, Control Interaction

To provide control of audio paths, Audio Transducer Term nations are
mani pul ated using Contexts in the normal way, by sending Add, Mve,
Subtract and Mddify conmmands addressed to the specific Term nations
bei ng mani pul ated. For exanple creating a Context (Context A)
containing an RTP Termination (Tr) and a Handset Audi o Transducer
Term nation (Tal) creates a voice connection to/fromthe handset.
Movi ng a Handsfree Audi o Transducer Term nation (Ta2) into the
Context, and renmpvi ng the Handset, sets up a handsfree conversation
This situation is shown in Figure 1. See the section on Audio
Transducer Ternination Types for further details on specific Package
support requirements.

User input elenments, such as Keypad or Function Keys, generate Events
through Notify commands sent fromthe User Interface Ternination of
the Megaco I P Phone MG to the controlling M3C for handling. These
Events are according to the specific set of Packages supported by the
User Interface Termi nation of the device. See the section on User
Interface Ternination Type for further details on specific Package
support requirenents.

User output elenments such as the Text Display or Indicators are
controlled by Signals sent by the M3C, addressed to the User
Interface Term nation of the Megaco | P Phone M5 generally as part of
a Modify conmand, using syntax defined in the correspondi ng Packages.
Since the User Interface Term nation cannot be part of any context,
Add, Move and Subtract commands sent to it are not valid. See the
section on User Interface Termnation Type for further details on
speci fic Package support requirenents.

Sone el ements, for exanple Softkeys, have both user input and out put
aspects, so both react to Signals and generate Events as above.

The Term nationl D nam ng conventions nmay be used to target commands
to specific Term nations by well known nane, for exanple to Add the
Handsfree Audi o Transducer Termination ("at/hf") to a Context. The
nam ng conventions in conbination with wildcards nmay be used to
efficiently send commands to groups of related Term nations, for
exanple to simultaneously Subtract all Audio Transducer Terni nations
("at/*") froma particul ar Context.
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4.

5.

Capability Di scovery

At startup or service change, the Megaco | P Phone M5 identifies
itself to its controlling MC as being a Megaco | P Phone cl ass of
device by use of the | PPhone Protocol Profile. This is the first and
nost i nportant stage of capability discovery, and inplicitly provides
a great deal of the necessary information in a single step.
Thereafter, the M3C can nmake a | arge nunmber of assunptions regarding
organi zati on and behavior of the Ma See the section on | PPhone
Protocol Profile for further details of ServiceChange operation.

Device capabilities, including the list of all Terninations and
supported Packages for each, are queried through the AuditVal ue
command. W /I dcarded AuditVal ue commands targeted at the whole MG
(i.e., addressed to ContextlD=Null, Term nationlD=ALL) return the
list of all Termi nations, including the User Interface Termination
and all supported Audi o Transducer Termi nations. Since the returned
Term nationl Ds use well known identifier nanmes, the M3C can derive
the specific audio input/output el enents avail able on the physi cal
device, and their intended purpose. Further AuditValues conmands on
i ndi vi dual nanmed Term nations provide further details of each, for
exanple for the M3C to query user interface support Packages

avail able on the User Interface Termination ("ui"). Term nationlD
nam ng conventions in conbination with wildcards can be used with
Audi t Val ues conmands to query specific Package support for the
collection of all Audio Transducer Term nations ("at/*").

Since the structure of the Megaco | P Phone Mcis well known in
advance, by virtue of the |IPPhone Protocol Profile, audits can be
efficiently directed at discovering only what additional information
is required by the MC. Thus the MXC is able to efficiently and
unanbi guousl y di scover both the specific user interface capabilities
and t he supported audi o i nput/outputs of the Megaco | P Phone M5

wi t hout specific advance know edge of physical device configuration.
It is not necessary for the M3C to attenpt to infer function from
supported Packages within a random col | ection of Terninations, and a
great deal of behavior common to all Megaco | P Phone Mz can sinply
be assuned. This pre-determ ned organi zati on and behavi or therefore
greatly reduces design conplexity of both MG and M3C, and greatly

i nproves interoperability.

Term nati on Types
The Termi nation types defined for use in the Megaco | P Phone MG are:

* User Interface (inplenents user interface);

Bl at herwi ck, et al. I nf or mat i onal [ Page 7]



RFC 3054 Megaco | P Phone Media GW Application Profile January 2001

* Audi o Transducer (inplenments audio input/output to the user, and
potentially appears as several individual Terninations
correspondi ng to individual audio input/outputs on the physica
devi ce);

* RTP (transport of audio streans over |P)

These Termnination types represent mnimal capabilities to support
fully featured business tel ephones. Additional Termination types can
be defined to extend these capabilities.

The followi ng subsections describe requirenents and constraints on
each type in further detail.

5.1. User Interface Term nation Type

The User Interface Term nation represents the Megaco | P Phone MG user
interface elenments. Megaco | P Phone M3s MUST support exactly one
User Interface Ternination.

Termi nationl D of the User Interface Ternination MJST be "ui", used
for both command addressi ng and comand response return. ABNF text
encoding for this MJST be as described in Megaco/ H 248 Protoco
Appendix B. 1 [3].

Note: If ASN. 1 binary encoding is used (OPTIONAL in this
specification), TerminationlD for the User Interface Term nati on MJST
be encoded as described in Megaco/ H 248 Protocol Appendix A 1 [3],

wi th al phabetic characters of the identifier given above mapping to
the equivalent octet string in the ASN. 1 encodi ng.

The User Interface Ternination cannot be part of any context, hence
Add, Move and Subtract commands are invalid for this Term nation

The User Interface Term nation MAY support the foll owi ng Packages,

defined in Megaco/ H. 248 Protocol H 248 Annex G "User Interface
El enents and Actions Packages" [4].
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| Package | Nare | Support in User Interface

| | | Term nation

| | | |
| Text Display | dis | OPTI ONAL

| Keypad | kp | OPTI ONAL |
| Function Key | kf | OPTI ONAL

| I'ndicator | ind | OPTI ONAL |
| Softkey | ks | OPTI ONAL

| Ancillary Input | anci | OPTI ONAL

| | | |

Addi tional Packages not |isted above MAY al so be provided where these
are defined to extend to additional user interface el enents.

Not e: The reasoning to nmake all Packages optional in the User
Interface Termination is to allow maximumflexibility to create a
very broad range of Internet tel ephones and sinilar devices. For
exanpl e, anything froma sinple hotel |obby phone (handset and
hookswi tch only), to conferencing units (handsfree unit and one or
two buttons) to fully featured business tel ephones (display, rich set
of keys and indicators, both handset and handsfree, etc) could be
desi gned.

5.2. Audio Transducer Termination Types

The Audi o Transducer Terminations are used to control audio

i nput/output to/fromthe end user of the device. Megaco |P Phone M3s
MUST support at |east one Audio Transducer Termi nation, which MAY be
chosen fromthe followi ng well known types (with identifier nane):

*  Handset ("hs") -- input/output,
*  Handsfree ("hf") -- input/output,
*  Headset ("ht") -- 1nput/output,
*  Mcrophone ("m ") -- input only,

*  Speaker ("sp") -- output only.

Term nationl Ds of the Audio Transducer Term nations MJST be of the
form"at/<name>", where <nanme> is the 2 character identifier listed
above, used for both command addressi ng and conmand response return.
If nore than one Audi o Transducer Term nation of a particular type is
i npl enented, the Term nationl Ds of each MUST be of the form

"at/ <name>/ <nun®", where <nunk is a 2 digit index nunber in
hexadeci mal format beginning at 01. Exanples of valid Terni nationl Ds
i nclude: "at/hs" (handset), "at/mi /02" (mcrophone 2), "at/*" (al
audi o i nput/outputs). ABNF text encoding for this MJST be as

descri bed in Megaco/ H 248 Protocol Appendix B. 1 [3].
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Note: If ASN. 1 binary encoding is used (OPTIONAL in this
specification), Term nationlDs and wi |l dcards MJST be encoded as
described in Megaco/ H 248 Protocol Appendix A 1 [3], with al phabetic
characters of the identifiers given above mapping to octet sub-
strings in the ASN. 1 encoding and the '/’ character not used.

Addi tional Audio Transducer Termination types MAY al so be defined by
the inplenenter, however well know identifier names for these are
outside the scope of this specification

Al'l Audi o Transducer type Term nati ons MJST support the foll ow ng
Packages, defined in Megaco/H 248 Protocol Annex E [3].

Nare Support in Audio Transducer

Term nati ons

g
Call Progress Tones g
Cener at or

| |

| |

| Basic DTMF Generator| d
| | ¢ REQUI RED
| |

| |

|
|
| REQUI RED
|
|
|

Addi tional Packages not |isted above MAY al so be provi ded where
applicable to audio input/output functions.

5.3. RTP Ternination Type

Megaco | P Phone M3 MJST support at | east one RTP Termination in
order to support audio streans to/fromthe device, as defined in
Megaco/ H. 248 Protocol Annex E. 12 [3].

No special TerninationlD nam ng convention is defined for RTP
Termi nations as part of this specification

6. | PPhone Protocol Profile

The followi ng subsections provide details of the | PPhone Protoco
Profile, used between Megaco | P Phone M and their controlling MXCs.
This includes inplicit application-Ievel agreenments between the
Megaco | P Phone M5 and its controlling M3C on organi zati on and
behavi or of the M5 types of Term nations used and the specific

m ni mum Package support for each, and specific mninum selections on
the transport and encodi ng net hods used.

Use of a this Profile greatly sinplifies assunptions necessary by the
MZC regardi ng MG organi zati on, thereby reducing conplexity and cost
of both MG and M3C, and inproves interoperability for the specific
Megaco | P Phone application. Since the Profile is specific to the
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Megaco | P Phone M5 no other applications of Megaco/H 248 Prot ocol
are affected.

It is inmportant to note that the | PPhone Profile specifies mninmm
functionality only, for interoperability purposes. Additiona

Term nation types, Package support, transport or encodi ng nethods, or
other capabilities MAY be added at the discretion of the inplenenter
within the general structure described.

6.1. Profile Descriptor and Usage

Profile nanme: "I PPhone"
Version: 1

The Megaco/ H. 248 Protocol [3] describes startup and service change
procedures in detail, including use of Profiles.

In brief, the above Profile nane and version are supplied by the
Megaco | P Phone M5 on startup or at service change, in the

Servi ceChangeDescri ptor paraneter of the Servi ceChange conmmand,
issued to the controlling M3C as part of the registration procedure.
In response, the MGC may 1) accept control by acknow edgi ng the

Servi ce Change, 2) pass control to a different M3C by replying with a
new MaC to try, or 3) refuse control entirely by rejecting the
Service Change. |If M control is refused, the Megaco | P Phone MG
may attenpt registration with other MCs in its list of M3Cs to try.

Once a controlling M3C accepts the | PPhone Profile, both it and the
Megaco | P Phone M5 becone bound by the Profile rules and constraints
described i n subsequent subsections as well as Megaco | P Phone

Term nati on/ Package organi zati on and behavi or rul es described in
previ ous sections of this docunment. Thereafter, any protocol use
outside these rules is considered an error

6.2 Term nation Organi zati on and Package Support
Term nati on organi zation, required Term nation types, and the
speci fic Packages supported by each MJST be as described in sections
4 - 5 of this docunent.

Note that additional Term nation types and Package support MAY al so
be provided within the general structure descri bed.

6.3. Transport

Megaco | P Phone M MJST support Application Layer Fram ng (ALF) over
UDP transport, as specified in the Megaco/ H 248 Protocol Appendix D. 1

[3].
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Note that this does not inply that the Megaco | P Phone M5 cannot
support other transport nmethods as well. TCP transport is OPTI ONAL,
but if used MUST conformto Megaco/ H. 248 Protocol Appendix D.2 [3].

6.4. Message Encodi ng

Megaco | P Phone Ma MUST support ABNF text encoding of the protocol,
as specified in the Megaco/ H 248 Protocol Appendix B [3].

Note that this does not inply that the Megaco | P Phone M5 cannot
support ASN. 1 binary encoding as well. ASN. 1 binary encoding is
OPTI ONAL, but if used MUST conformto Megaco/ H 248 Protocol Appendi x
A[3].

7. Security Considerations

The Megaco | P Phone Media Gateway Application Profile adds no new
security issues beyond those endenic to all applications of
Megaco/ H. 248 Protocol [3].
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the copyright notice or references to the Internet Society or other
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devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages other than
Engl i sh.

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