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Status of this Menp

This docunent is an Internet-Draft and is in full conformance with
all provisions of Section 10 of RFC2026 [1].

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF), its areas, and its working groups. Note that

ot her groups may al so distribute working docunents as Internet-
Drafts. Internet-Drafts are draft documents valid for a maxi num of
si x nonths and nay be updated, replaced, or obsol eted by ot her
docunments at any tine. It is inappropriate to use Internet- Drafts
as reference material or to cite themother than as "work in
progress."

The list of current Internet-Drafts can be accessed at

http://ww. ietf.org/ietf/lid-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow. htm .

1. Abstract

Thi s docunent reproduces the content of the ITUT Study G oup 16
Wi te Document draft of H 248 Annex F, which was decided in Geneva
in Novenber 2000. It also includes mnor corrections made in
January 2001

Thi s docunment is submitted for I ETF in accordance with

procedures currently being negotiated between

I TUT Study Group and | SOC on behal f of the IETF

H. 248 Annex F describes packages for fax, text tel ephone, call type
di scrimnation, and data call detection for use with the

H. 248 Gateway Control Protocol. As defined in H 248, a "package" is
an extension to H 248 that supports specific behavior.

The packages are intended for control over gateway functions for
transport of facsimle or text conversation between different
network environnments. Extensions can be made for other kinds of data
transport.

The Call Type Discrimnation package defines control and nonitoring
of a PSTN Iine for the signaling protocols used in the beginning of
a session of data transmission for fax, text tel ephony or data.
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The Text Tel ephone package defines control of a PSTN text telephone
session in any of the npdes supported by the autonodi ng text
t el ephone Recomendation V. 18.

The Fax package defines control of a PSTN fax transm ssion.

The Fax/ Text phone/ Modem Tones Det ection package defines control over
a termnation for detection of any signals froma fax, text
tel ephone or data nbdem during a connection in voice node.

The Text Conversation package defines control over a real tine
interactive text conversation session using a universal presentation
format and transferred with a transport nmethod froma multinmedi a
protocol in any network environnent.

The | P Fax package defines control over facsimle transmssion in a
packet networKk.
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3. Conventions used in this docunent

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTI ONAL" in
this document are to be interpreted as described in RFC 2119 [2].

4. |ntroduction

Thi s docunent gathers together packages for fax, text tel ephone,
call type discrimnation and data call detection for use with the
Megaco/ H. 248 gateway control protocol. The packages in this docunent
are in conformance with Megaco/ H. 248 section 12 package definition
gui del i nes.

4.1 Scope
H. 248 Annex F describes packages for the Megaco/ H 248 gat eway
control protocol related to data or telematic services. Wth
term nations inplenenting these packages, a gateway is expected to
handl e initial nodem negotiations, and the conmmuni cation in voice,
fax and text telephone call types

It contains:

Package "ftnd" for general detection of signals on a fixed tel ephone
line indicating a possible request to enter sone data rel ated node.

Package "ctyp" for general call discrinmnation to sort out if a cal
shoul d be handl ed as voice, fax , text tel ephone or nodem data, and
performthe initial negotiation.

Package "txp" for conmunicating with text tel ephones in the
t el ephone network.

Package "fax" for communication with facsinmle in the tel ephone
net wor k.
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Package "txc" for general text conversation in other environnents.

Package "ipfax" for fax transmission in |IP networks.

5 Definitions
5.1 Hexadeci mal octet coding
Hexadeci mal octet coding is a neans for representing a string of

octets as a string of hexadecimal digits, with two digits
representing each octet.

Each octet is issued by the DIE or DCE in the sane tinme sequence as
transmitted on the GSTN line, with no intervening characters.

For each octet, the 8-bit sequence is encoded as two hexadeci nal
digits. Bit Ois the first transmitted; bit 7 is the |ast.

Bits 7-4 are encoded as the first hexadecimal digit, with Bit 7 as
M5B and Bit 4 as LSB. Bits 3-0 are encoded as the second hexadeci nal
digit, with Bit 3 as MSB and Bit 0 as LSB

Exanpl es:
Cctet bit pattern Hexadeci nal T.50 codes
(tinme order as codi ng
specified in V.8 and
V. 8 bis)
00011011 D8 4/ 4, 3/8
11100100 27 312, 3/7
10000011 10100010 C1451390 4/ 3, 3/1, 3/4,
11001000 00001001 3/5, 3/1, 3/3,

3/9, 3/0
5.2 Hexadeci mal octet sequence
A hexadeci mal octet sequence is an even nunber of hexadeci nal
digits, termnated by a <CR> (T.50 0/13) character.
6. FAX/ Text phone/ Modem Tones Det ecti on Package
Packagel D. ftnd, OxO000E

Version: 1
Ext ends: tonedet version 1
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Thi s package defines an event to detect the presence of data traffic
(fax, textphone or nodem) on a line. The main intention of this
event nmay be used to effect the conpression option on the line so
that an audi o codec capable of transmtting nodem signals can be

i nvoked to handl e the connection when needed. This Package extends
the possible values of tone id in the "start tone detected" event.
Note that there is no discrimnation between tones fromthis
package. If discrimnation is desired, the Call Type Discrimnation
package shoul d be invoked.

6.1 Properties
None
6.2 Events
Events are defined as for the tone detection package.

6.2.1 Additional tone id val ue

dtfm 0x0039
This tone id is generated when any of the followi ng tones are

det ect ed:

"Tone" Descri ption Applicable to

CNG a T.30 fax calling Fax

V21fl ag a V21 tone and fl ags Fax

Cl vi8 aV.8Cl with V.18 call Text phone
function

XCl a V.18 XC Text phone

V18t xp a V.18 "t xp" Text phone

Bel I t one a Bell 103 carrier, either the Text phone
hi gh or the | ow frequency
channel (as defined in V.18)

Baudot a Baudot initial tone and Text phone
character (as def. in V.18)

Edt an EDT initial tone and Text phone
character (as def. in V.18)

Cl dat a a V.8 Cl with any data call Dat a

function
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) a V.25 calling tone Text and Data

Cl f ax aV.8C with facsinile call Fax
function

V21t one a V.21 carrier, either the high Text and Data
or the | ow frequency channel

V23t one a V.23 carrier, either the high Text and data
or the | ow frequency channel

V8hi s a V.8 bis nbdem handshaki ng Fax, Text and
si gnal Dat a

ANS V.25 ANS, equivalent to T.30 Fax, Text and
CED from answering termninal Dat a

ANSAM V. 8 ANSam Fax, Text and

Dat a

6.3 Si gnal s
None

6.4 Statistics
None

6.5 Procedures

None

7 Text Conversation package

Packagel D: txc (0Ox00F)
Version: 1
Ext ends: None

Descri ption:

The Text Conversation package is intended for enabling real tinme
text conversation between terminals in different networks or

mul ti medi a environnments. This package includes the nechani sns needed
to transport T.140 text conversation streans [11] in nultinedia
environments. The transport nechanismw |l be different for each
envi ronment where the package is used.
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7.1 Properties

7.1.1 Text buffering time

Propertyl D bufftinme (0x0001)
Type: I nt eger

Possi bl e val ues: 0-500

Defined in: Local Contro
Characteristics: Read/ Wite

Descri ption:

This property indicates the tine in ns that T.140 [8] data shall be
col l ected before transmission in order to keep overhead fromtext
low. In lowbitrate I P networks, a value of 500 nms is recommended.
In environments with | ow overhead or high bitrates this property
shoul d have the value 0 enabling imredi ate transni ssion of entered
characters

7.1.2 Text term nation connection state
Propertyl D: connstate (0x0002)

Type: Enuner ati on
Possi bl e val ues:

Idle (0x0001) for no
connecti on
efforts

Pr epare (0x0002) for being known
in the

term nation and
ready to accept
connecti ons.
(The text
capability is
offered in
sessi on
requests.)

Initiate (0x0003) for taking the
initiative to
establish a text
connection
openi ng a text
channe

Accept (0x0004) for accepting an
i ncom ng request
for a text
sessi on
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Deny (0x0005) for denying an
i ncom ng text
connect request

Connect ed (0x0006) for established
connection in

t ext node
Defined in: TernminationState
Characteristics: Read/ Wite

Descri ption:

The connection state property is used to register text capability,
request a text connection, and reflect details of the achieved text
connection. For transport methods having separate channel contro
procedures, nmanaged by the M3C, only a subset of the values is
used: ldle, Prepare, Connected

7.1.3 Text User ldentity

Propertyl D txuserid (0x0003)

Type: String

Possi bl e val ue: String of up to 64 characters in Unicode
UTF-8 [23].

Defined in: Local Contro

Characteristics: Read/ Wite

Descri ption:

Thi s paraneter holds the optional renpte User ldentity paraneter of
a T.140 [11] text conversation session, retrieved fromthe session.

7.1.4 Text Transport

Propertyl D trpt (0x0004)
Type: Enuner ati on
Possi bl e val ues:

H224 (0x0001) for H 224 dient
D=2 in H 320
AL1 (0x0002) for AL1 in H 324
TCP (0x0003) for TCP as in
H 323 Annex G
[12]
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RTP/ T140 (0x0004) for RTP with
T140 [11] as in
H323 Annex G
[12] or IETF SIP

RTP/ REDY T140 (0X0005) for RTP with
T140 and
redundancy
coding RED as
in H323 Annex G
or IETF SIP

T134 (0X0006) for T.134 in the
T.120
envi ronment [ 14]

Unassi gned (0X0007) When no
transport
protocol is
assi gned

Defined in: Local Contro
Characteristics: Read/ Wite
Descri ption:

The Transport parameter reflects the transport mechani sm sel ect ed
for the Text Conversation term nation. Wien the nedia description
has the full capability of describing sessions including the
transport mechanism this paraneter is inplied by the nedia
descri pt or.

7.1.5 Text Protocol Version

Propertyl D Text Proto (0x0005)
Type: I nt eger
Possi bl e val ues: Any i nteger

corresponding to a
T. 140 version nunber.
(currently 1)

Defined in: Local Contro
Characteristics: Read/ Wite
Descri ption:

The version of the T.140 protocol used in the connection.
7.1. 6 Redundancy Level

Propertyl D red (0x0006)
Type: I nt eger
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Possi bl e val ues: 0-6
O=use default or automatic decision on redundancy | evel
(defaul t)

1=Use no redundancy
2-6=use specified nunber of generations of data.

Defined in: Local Contro
Characteristics: Read/ Wite

Descri ption:
The nunber of generations to use in RTP redundancy codi ng incl udi ng
the Primary.

7.1.7 Txc request timer

Propertyl D txctim (0x0007)

Type: i nt eger
Possi bl e val ues: 0- 6000

Def aul t: 0

Defined in: Local Contro
Characteristics: Read/ Wite

Descri ption:

The txctimproperty is a tiner value in tenths of seconds for the
requested operation. If the requested operation is not conpleted
within this time, the state is returned to Idle and the result
reported in the connchange event. An initial timer value of O
indicates that no tiner control is requested.

7.2 Events
7.2.1 Connection State Change
Event 1d: connchange (0x0001)
Event Descri pt or Par anet ers: none
ObservedEvent Descri pt or Par anet er s:
Par anet er Name:  Connecti on Change
Par anet er | D; connchng (0X0001)
Type: Enuner ati on
Possi bl e Val ue: As property txc/connstate
Descri ption:
This event will occur when the text connection state for the
term nati on has changed. Its paraneter is the new contents of the
Connection State property.

If a request tined out, the state is returned to Idle.
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7.3 Si gnal s
None

7.4 Statistics

7.4.1 Characters Transferred

StatisticslD: chartrans (0x0001)
Units: count
Descri ption:

No of bytes of T140 data transferred through the ternination.

7.4.2 Lost Packets

StatisticslD: packl ost (0x0002)
Units: count
Descri ption:

Nurmber of T140 packets lost as counted by the receiving T.140
term nation.

7.5 Pr ocedur es

The following are standard transport nmechani sns for text
conversation in different environnents.

* In H320: H 224 with dient |D=2

* In H 324: AL1 channel connected with H 245 procedures

* In T.120. T.134 transport in T.125 conmuni cati on channel
envi ronnent .

* In H 323. RTP/T140 or TCP as selected with H 245 nessages.
*In |ETF SIP: RTP/ T140 as initiated with SDP.

Note that the T140 text nmedia is al so used together with V.18 [9]
nodens for text telephony, specified in a separate package:
Text _Tel ephone (txp).

The Text Conversation package is intended to be added to a
mul ti media term nation, handling appropriate mltiplexing and
control.

7.5.1 Function

A termination with Text Conversation adds capability declaration for
a text conversation channel in the call setup according to
procedures defined for each environment. Wien matching capabilities
exi st, a T140 channel can be established according to the transport
protocol used in the current environnent. T140 text stream contents
received fromone termnation is transferred for transmi ssion to
other t140 capable ternminations in the context. The T140 contents
may be buffered for a short nonment for possible collection of nore
text in the same transni ssion according to the buffer tinme property.
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7.5.2 Informative description

Real tine text conversation allows telecomusers to carry out a
witten conversation. The presentation and codi ng aspects of

st andardi sed text conversation are defined in ITUT T.140. Text is
transmtted character by character (or in small blocks ) so that the
users experience a close interaction. The text and basic editing
control is 1SO 10 646-1, UTF-8 [23] coded. The figure gives an
exanpl e of how a text conversation can be displayed to the user.

| ANNE | EVE

|

|H, this is Anne. | Oh, hello Anne, | amglad you
| |are calling! It was |ong

| Yes, have you heard that | will | since we net!

| come to Paris in Novenber? |
| | No, that was new to nme. What
| | brings you here?

Fi gure: Possible display of a one to one text conversation.

For each transport environnent, a suitable transport protocol must
be selected to carry the text. Currently defined and Reconmended
transport environments for T.140 text nedia streans that can be
supported by this package are

1. Packet networks, where the procedures described in H 323 Annex G
[12] can be used for setting up and conducting text conversation
sessions, using TCP or RTP/T140 for the transport of T.140.

2. Packet networks, where the | ETF Session Initiation Protocol SIP
can be used for setting up and conducting text conversation sessions
usi ng RTP/ T140 for the transport of T.140.

3. The H. 324 nultinmedia environnent in PSTN, | SDN and Mbil e
net wor ks, where an ALl channel connected by H. 245 procedures is used
for T.140.

4. The H. 320 nultinedia environnment, where a H 224 channel wth
client ID=2 is specified for transport of T.140

5. The T.120 data conferencing environnment, that can be used al one
or in conjunction with any of the environments above, where T.134
specifies the application entity and T.125 the data channel for

T. 140.
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A separate Text Tel ephone package (txp) supports text tel ephony in
the PSTN using the ITUT V.18 nodemin native and | egacy nodes and
T.140 for comunication with term nations using this package.

I nt erwor ki ng between these forns of Text Conversation can be

achi eved through the use of gateways w th packages defined here.

7.5.3 Total Conversation

Most text conversation transport environnents are part of nultinedia
communi cation systens. Wth the introduction of text, they enable
conversation in video, text and voice sinultaneously, called Total
Conversation. The total set of comunication nodes that people tend
to use locally can be offered on a distance through Total
Conversation. Since the text part is built on the unified
presentation level T.140, the task to arrange interoperability of
Total Conversation in different network environments through a
gateway is sinplified.

Video is optional in the nultinmedia systens. Therefore conpatible
t ext - and-voi ce conversation can also be established within the same
f ranewor k

7.5.4 Descriptor to use for text conversation.

One descriptor value is of specific interest for the Text
Conversation and Text Tel ephone packages. That is the text
conversation nedia stream It is described here for information

Text conversation stream

Thi s descriptor is used for the text conversation stream according
to ITUT T.140 [11]. T.140 gives a general presentation |evel
description for a term nation supporting real time text
conversation. The text and basic editing control is UTF-8 coded
[23]. For each transport environnent, a suitable transport protocol
nmust be selected to carry the text.

T140 is a registered MM text stream nane, that can be specified to
be used as it is or in RTP enbedding of RFC 2793 [13].

Exanpl es:

FromM3C to Mz in an ADD conmmand, the T140 stream coul d be specified
as this exanpl e shows:
Media { Stream = 4 { Local Control {

Mbde = ReceiveOnly,

g/ Net wor kType = RTP/ | P4,

g/ Pref erredCodecs=T140}}}
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The MG woul d return the SDP specification for the nedia stream
Media { Stream = 4 {Local = SDP {

v=0

c=IN 1P4 125.125.125.111

nrtext 1111 RTP/ AVP 98

a=rtpmap: 96 red

a=fntp: 98 96/ 96

a=rtpmap: 96 t140}}}

Text Tel ephone package

Packagel D : txp (0x0010)

Ver si on: 1
Ext ends: None
Descri ption

The text tel ephone package is used on a line termnation in a Media
Gateway, to handl e text tel ephone calls. It includes V.18 [9] text
tel ephone nmodem functionality that adapts to different |egacy text
tel ephone systens in the PSTN as well as it provides comruni cation
with V.18 equi pped text tel ephones. The text nedia streamis UTF-8
coded [23] with a few editing functions as specified in ITUT T.140
[11]. The text tel ephone package is intended to be operated together
with the Call Type Discrinination package (ctyp) to performV. 18

aut onodi ng functions.

Text Tel ephony

Text Tel ephony offers a real tinme conversation in text between two
parties. It nmay be conbined with voice conversation. Text telephony
in PSTN existed in at least 6 inconpatible | egacy nodes before the
aut onodi ng nodem Recommendati on for text tel ephony V.18 was
introduced by the ITU V.18 is suitable for use in PSTN text

tel ephones, but also in gateways for connection to the PSTN text

tel ephones. When connected, it can operate in one of its native V.18
nodes, or in any of the 6 | egacy nodes described in V.18 annexes.
The | egacy nodes are Baudot, EDT, DTMF, V.21, Mnitel and Bell 103.
The node detection and adjustment of the transmission to the

sel ected node is autonmatic.

The native nodes use ITU-T T.140 for the text coding and control and
V.21 [17] or optionally V.61[22] for the nodulation. The | egacy
nodes use different character coding schenmes, but when used in a
gateway, the text streamto and fromthe textphone term nation is

T. 140 coded for all nodes. The text tel ephone package descri bed here
i ncludes character conversion, filtering and ot her adaptation needed
for conversation with the | egacy node text tel ephones.
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Carrier nodes and carrier-| ess nodes.

Three of the | egacy textphone nodes are carrier-less. This neans
that they do not send any signal at all when there are no characters
to transmit. Three | egacy nodes and the native V.18 nodes use a
carrier tone transmtted as |long as the connection is naintained. If
the carrier stops, it is detected but the line is not disconnected
because this is nornmal behaviour during call transfer and
alternating voice and text usage.

Text tel ephone package consi derations above the V.18 nodem | evel.

V.18 only specifies an autonodi ng nodem and t he requirenent to use
T.140 when V.18 native node is achieved in a connection. Wen used
in a gateway, there are some general issues that nmust be handl ed
above the V.18 |evel.

Char acter set.

The | egacy nodes have linmited character sets. For all |egacy nodes,
appropriate character conversion, filtering and control interception
is included in the package functionality, so that the communication
with other T140 text termnations in the context is equalized to a
T140 text stream

Enbedded term nation functionality

There is no need to open all details of the use of V.18 and T.140 to
be accessible fromthe MC in a gateway. V.18, T.140, character
conver si on nmet hods and ot her automated net hods are therefore
conbined in the text tel ephone package that can be added to suitable
term nations of a gateway.
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This figure describes the text tel ephone
package conponents

Cont r ol Text stream Audi 0 stream
I I I
I I
I I
I
I

[----- > T. 140

T.140 conversion
for |egacy
t ext phone nodes

I
I
->| Transparent text |
transm ssion for
I
I
I

native V.18 npdes

| Sinultaneous audio

g
Q
®
3

Line interface
Figure : Text tel ephone package functional view
8.1 Properties
8.1.1 Conversation node

Propertyl D: convnode (0x0001)
Type: Sub-1i st

Possi bl e val ues:
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Text-only (0x0001) Basi c text only node, not
possible to conbine with voice.

Al ternating (0x0002) Text and voice may be
al ternating.

Si nul t aneous (0x0003) Si mul t aneous text and voice
node.

Defined in: Term nation state

Characteristics: Read/ Wite

Descri ption:

The behaviour of the termination is influenced by this property. By
setting the property to a selection of the possible values, the
nunber of ways that the conversation can be conducted can be
defined. After connection the property contains the actua
conversation node used in the call.

The basic text only node shall always be supported.

The alternating text and voice node is nost often used to enable one
user to speak and read and the other to listen and type. It is used
because there was no technol ogy support for simultaneous voice and
text when text tel ephony was introduced. It is only supported for
conpatibility with the | egacy node text tel ephone habits.

The sinul taneous text and voi ce node enables the users to

comuni cate in any conbi nation and order of the two nedia. No | egacy
node termnals operate in this node. V.18 equipped terminals with
V.61 [21] nodul ati on can operate in this node

8. 1.2 Communi cati on Mbde

Propertyl D: comode (0x0002)
Type: Enuner ati on
Possi bl e val ues:

V18-V21H  (0x0001) native V.18 node transmtting
on the high channel for text
only or text and voice
alternatively.

V18-V21Lo (0x0002) native V.18 node transmtting
on the | ow channel for text
only or text and voice
alternatively.

V18-V61C  (0x0003) nati ve V.18 node for text and
voi ce sinul taneously,

transmitting in the caller’s
channel
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V18- V61A  (0x0004) nati ve V.18 node for text and
voi ce sinul taneously,
transmtting in the answering
part’s channel .

V21H (0x0005) | egacy V.21 npde transmitting
on the high channel

V21Lo (0x0006) | egacy V.21 node transmtting
on the | ow channel .

DTMF (0x0007) DTMF text tel ephone node.

EDT (0x0008) EDT ("European Deaf Tel ephone")

Baudot 45 (0x0009) Baudot 45.45 bits / s
Baudot 47 (0x000A) Baudot undeterm ned bitrate

Baudot 50 (0x000B) Baudot 50 hits/s

V23H (0x0000) V. 23 nodul ati on and Mnitel
coding transmitting on the high
channel

V23Lo (0x000D) V. 23 nodul ati on and Mnitel
coding, transmtting on the | ow
channel .

Bel | Hi (0x000E) Bell 103, transmitting on the
hi gh channel

Bel | Lo (0x000F) Bell 103, transmittion on the
| ow channel

None (0x0010) No node achi eved

Defined in: Local Contr ol
Characteristics: Read/ Wite
Descri ption:

This property indi cates what nmodul ati on and node the V.18 nodemis
operating in, reflecting what type of text telephone it is in
connection with. For an explanation of the different nodes, see
ITUT V.18 [9].

I f specific node operation is wanted, this property is set before
the text connection is made. Normally it is set with the outcone of
the V.18 autonpdi ng procedure performed with the Call Type

Di scrim nati on package.
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When a | egacy node textphone signal is detected by the Call Type

Di scrim nati on package, the connection result is only reported, but
V.18 does not transmit any signal until ordered to do so by setting
this property or when probing is invoked fromthis package.

8. 1.3 Connection Mde
Propertyl D connmode (0x0003)

Type: Enuner ati on
Possi bl e val ues:

Idle (0x0001) No connection established and no efforts
to connect

Connecting (0x0002) For request of the native or |egacy node
i ndi cated in the Conmuni cati on Mde
property.

Connect ed (0x0003) Connection established in one of the

conmuni cati on nodes
Defined in: Term nation State.
Characteristics: Read/ Wite

Descri ption:

This property indicates in what connection phase and node the V.18
nodem i s operating. A connection effort is initiated by setting this
property to connecting, with the desired node in the Conmunication
Mode property.

A V.18 nodem can be controlled to operate in one of a set of nodes
for seeking contact with a counterpart. The npdes avail able are
listed as values of this property. Determ nation of the node is made
by the ctype package, possibly conbined with the probing action of
thatis package

Once connected, the term nation operates in the selected nbde until
the text connection is lost or it is ordered to disconnect. If text
connection is lost for a certain tinme, the autonodi ng procedure can
be restarted through the ctyp package, or the nodemcan stay in the
achi eved node trying to reconnect.

The ctyp package nmay be used on a connected voice line to detect if
the renpte user want to enter text node. It must be noted that for
some of the | egacy nodes (EDT, DTMF and Baudot), the user has to
push sone keys on the textphone to nmake the connection when V.18 is
set in the autonode nonitor node. This is slightly unusual for a
text phone user, who normally waits for the answering side to start
the conversation. Therefore, the explicit autonodi ng nodes should be
used when possi bl e, probing as answering and sending V.18 signals as
cal l'ing
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If a connection request fails, the property returns to Idle state.
If the connection request succeeds, the property changes value to
Connect ed.

8.1.4 Action at |oss of connection

Propertyl D | ossconnection (0x0006)

Type: Enuner ati on

Possi bl e val ues:
Keep: (0x0001) keep sel ected comuni cati on node
Ret urn: (0x0002) return to autonodi ng.

Defined in: Term nation State

Characteristics: Read/ Wite

Descri ption:

This property tells how the V.18 nbdem handl es | oss of text
connection. Wen "Keep" is selected, the conversation is optimsed
for the alternating text - voice node. Wien "Return" is selected, the
comuni cation is optimsed for call forwardi ng between different
types of text tel ephones. For that case, ctyp nust be invoked for
reconnecti on.

8.1.5 V18 options

Propertyl D v18opt (0x0007)
Type: Enuner ati on
Possi bl e val ues: Li st of:

V.61 capability (0x0001): indicates the ability to use V.61
nodul ati on[ 22]

Defined in: Term nation state
Charateristics: Read/ Wite
Descri ption:

This property indicates what optional capabilities the V.18 nodem
i mpl ementation has and is allowed to use.

8.1.6 Character set

Propertyl D characterset (0x0008)

Type: String

Possi bl e val ues: | SO regi stered name for a character set.
Defined in: Term nation State

Characteristics: Read/ Wite

Descri ption:

The | egacy nodes have linmited character sets. For all |egacy nodes,

appropriate character conversion, filtering and control interception
is included in the package functionality, so that the comunication
with other T140 text terminations in the context is equalized to a
T140 text stream

Hel | strom Parsons/ Rafferty/ Spitzer St andards track 22



H. 248 Annex F (Deci ded and anended) Jan. 2001

For a user friendly conversion of received
national characters in the linmted character sets to | SO 10 646-1
used in T.140, there is a need to specify what national translation
table to use. This is valid for EDT, DTM-, V.21 and Baudot nodes.
The Character set paraneter is the the registered | SO code for the
national variant of the ITU T T.50 [24] character set used. Default
is:
* German for EDT
* Dani sh for DTMF (suitabl e al so for the Netherl ands),

* Swedi sh/ Finnish for V.21 (suitable also for UK),
* Internati onal Reference Version for Baudot.

Exanple: In Norway, the letter "A" (A and E together) is used in the
sane | ocation of the 7-bit character table as used for letter "A" (A
with umaut) in Finland and Sweden. The international reference
version has the character "[" (left bracket) in the same position
In T140 these characters have uni que positions.

8.2 Events

8. 2.1 Connection node changed

Event | D connchng (0x0001)
Event Descri pt or Par anet ers: none
ObservedEvent Descri pt or Par anet ers:
Sane as the property txp/commobde
Descri ption:
This event reports the change of communication node, as result of a
connection effort, or a disconnection.
8.3 Si gnal s
None
8.4 Statistics

8.4.1 Number of characters transferred

StatisticslD: chartrans (0x0001)
Units: count
Descri ption:

Number of bytes of T140 data transferred. (sent and received)
8.4.2 Nunber of alternating turns.
StatisticslD: altturns (0x0002)

Units: count
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Descri ption:
Nunber of alternating turns when using alternating conversation
node.

8.5 Pr ocedures
8.5.1 Basic operation

After line connection, the term nation where the Text Tel ephone
package is inplenmented should be requested to try a text tel ephone
connection using the functionality of the Call Type Discrimnation
Package for the nodem signalling according to ITUT V.18 in a

sel ected node. Once the connection is established, the text

t el ephone package is used for the text conmunication in the
est abl i shed node

After connection in text node, the result is a gateway context with
one textphone termination and one voice line termnination connected
to the same line. In the sane context, the normal case is to have
other termnations with audio and text conversation nedia.

In the nost sinple text-only case, the audi o streans are not used
and may be rel eased

Text received through the V.18 nodemis converted if necessary to
T.140 [11]. It is enbedded in the RTP/T140 format according to the
rules in T.140 and RFC 2793 [ 13], specifying RTP/ T140. Text received
fromother text conversation terminations is transmtted through the
text tel ephone term nation after extraction fromthe RTP packets.
Thi s process continues until any end di sconnects.

8.5.2 Informative description

Descriptors to use for text telephony:

Two descriptor values are of specific interest for the Text

Tel ephone package. That is the text conversation nedia stream and
the V.18 nodem The text conversation nmedia streamis described in
the Text Conversation package. The V.18 nodem descriptor is

descri bed here for information.

8.5.3 V.18 Mbdem
Modem nane V18

This modem type is intended for conmunication with text tel ephones
in the PSTN. Its operational nodes are inplenented in the textphone
package. The logic for setting and detecting the node according to
V.18 is handled by the ctyp package. Sone properties of the text

tel ephone package and the Call Type Discrimination package directly
reflect paraneters for control of the V.18 npdem V.18 npodem

i mpl enent ati ons may have different capabilities reflected in the
property val ues.
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A V.18 nodem may be operated in autonode nonitor node, when it
listens on a voice line for text tel ephone signals. This nbde can be
used to detect that the user wish to transit fromvoice to text
during a voice call. That is done entirely with the ctyp package.

Al ternatively, a V.18 nodem nay be operated in npdes where it
actively tries to establish a text tel ephone connection. The
procedure includes transm ssion of text tel ephone specific signals
on the line. For calling nodens, it is done by the C signal in the
ctyp package. For an answering nodemit is done with the ctyp
package conbined with probing fromthe textphone package by setting
the commobde property to the probing node.

When the node is discrimnated, the commbpde property should be set
to request communi cation in that node

After successful connection in a text tel ephone node, the text
session is conducted in the specific node as controlled with the
conmmode property, and the text streamis nade available in T.140
format for other text ternminations in the context.

The text tel ephone package only contains the text connection and
text nmedia aspects of the termnation. It is supposed to be conbi ned
with appropriate call control packages, line interface packages and
voi ce channel packages

8.5.4 peration with alternating text and voi ce node

If the invol ved gateways have the alternating text and voice
capability, the follow ng procedure can be applied to give the users
a possibility to go back and forth between using text and voice.
Between the terminals in the context, two streanms are nenbers of the
context during the call, the text stream and the audi o stream The
procedure is slightly dependent on the term nal type as described in
the foll owi ng section

8.5.5 Alternating text and voice node with | egacy, carrier-I|ess
t ext phones:

For the carrierless types Baudot, DIMF and EDT the followi ng way to
operate should be used: Wien V.18 detects text, the textphone
termnation stops feeding the audio streaminto the audi o- stream of
the context, and instead inserts the detected and T140 converted
characters into the text-stream This node is continued as |ong as
characters keep coming fromthe PSTN textphone.
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When no nore characters arrive, and no textphone signal is received
within 1 second, the audio channel is again fed to the Audi o-stream
channel. |If new text comes fromthe V.18 side, the process is
repeat ed.

It is inportant that the inplenmentation of V.18 can retrieve

characters fromthe first detected text telephone signals after each

node shift. The |eading tones before the characters can be as short
as 150 ns.

If text is received fromthe context through the Text stream when
V.18 is not active receiving text, the voice path is nmuted, and the
characters are sent to the V.18 nodem for transm ssion. \Wen al
text is transmitted and no nore is received for two seconds, the
audi o channels are enabl ed agai n.

Since the carrier-less systens are one way alternate transmn ssion
systenms, transm ssion of characters is possible only in one
direction at a time. Once started, reception is given priority.

In the Context, two way sinultaneous transmi ssion is possible.
Therefore, characters received fromthe context while V.18 is busy
recei ving should be buffered (up to a reasonable Iimt).

Al these actions after the initial connections are automatic and
are handled within the textphone termnation.

8.5.6 Alternating voice and text conversation in carrier node:

After a carrier npde text connection is established, |oss of
carrier can be taken as the indication that the audio stream shal
be connected with audio interface of the line. Wien the renpte end
is a V.21, Bell or V.18 device, the text comrunication can be ful
dupl ex, so the gateway can just let the text streams flow between
the term nations.

When carrier reappear, or text is received through the text system
the audi o stream shall be nmuted, and text transm ssion noted
M nitel does not support any voice interworking node.

8.5.7 Simul taneous voice and text nbde

In case the simultaneous voice and text nmethod is enabled, the
handl i ng of the voice and text channels is trivial. Once connected,
the text streamcan stay connected with the renpte text stream al
the tine to serve a two way sinultaneous text conversation, and the
audi o channel can be connected with the renpte audio streamto
support a two way simultaneous audi o channel. This nmpbde can be
supported by V.18 with V.61 nodul ati on.
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9. Call Type Discrimnation package

Packagel D : ctyp (0x0011)

Ver si on: 1
Ext ends: none
Descri ption:

Thi s package nonitors the termnation for signals indicating
presence of a T.30 telefax termnal [5], a V.18 or |egacy nbde text
tel ephone [9] or data nodem In co-operation with the M3C and the

remote MG or endpoint, it can perform exchange of signals until the
call type is determned and an appropriate node for the call can be
est abl i shed.

The package contai n nodem negoti ati on functions of ITU T V.25 [10],
V.8[7], v.8 bis[8], V.18[9] and T.30[5]

9.1 Properties

9.1.1 Call Types

Propertyl D calltyp (0x0001)
Type: sub-1i st
Possi bl e val ues:

FAX (0x0001)

TEXT (0x0002)

DATA (0x0003)
Defined in: Term nation State
Characteristics: Read/Wite
Descri ption:

The Call Types property selects the types of calls for which the
termnation is nonitored. Note that the connection is by default
regarded to be capabl e of handling audio and therefore no specific
value is included for that.

9.1.2 Text Call Types

Propertyl D ttyp (0x0002)
Type: Sub- i st
Possi bl e val ues:

V21 (0x0001)

DTMF (0x0002)

Baudot 45 (0x0003)

Baudot 50 (0x0004)

Bel | (0x0005)

EDT (0x0006)

M nitel (0x0007)

V18 (0x0008)
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Descri ption:
Thi s paraneter indicates for what text tel ephone nodes the
term nation is nonitored, used in TEXT node

9. 1. 3 V8bi ssupport

Propertyl D:  v8bsup (0x0003)
Type Bool ean

Possi bl e val ues:
True V.8 bis is supported by the package
False V.8 bis is not supported by the package

Defined in: Term nation State
Characteristics: Read
Descri ption:

Support of the V.8 bis [8] nodem negotiating procedure is optional

The V8bi ssupport property indicates if V.8 bis is supported. It can

be used i n TEXT, FAX and DATA nodes.

9.1.4 Probe nessage

Propertyl D probensg (0x0004)

Type: String

Possi bl e Val ue: Any string, not nore than 20 characters |ong.
Defined in: Term nation State

Characteristics: Read/ Wite

Descri ption:

This property holds a short string that the term nation transmts as

a stinulating probe nmessage for the carrierless comunicati on nodes
in the answering nodes. The far end user will see this nessage when
it is transmtted in the node matching the counterpart’s textphone

and type a response back, enabling the V.18 nodemto detect the type

of carrierless text tel ephone in the connection.

When issued, it is automatically followed by " GA" in Baudot
probing, and with "+" in EDT and DTMF probing to reflect the
turntaking signal habit in the different user comunities. The
string could be custonmised to briefly informthe called user about
what service that is reached.

Note that the string is not issued in the carrier nodes

9.1.5 Probe order

Propertyl D pr obeor der (0x0005)
Type: Sub- Li st
Possi bl e val ues: (for recomrended orders, see V.18)
Any conbi nation of none to six of the type indicators
V21 (0x0001)
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DTMF (0x0002)
Baudot (0x0003)
EDT (0x0004)
M NI TEL (0x0005)
BELL (0x0006)
in any desired order.
Defined in: Term nation state
Characteristics: Read/ Wite

Descri ption:

This property holds an indication on what nodes to probe for, and
the order the probes will be transmitted. Probing is a tine
consunming procedure and it is inportant that the nost |ikely nodes
are probed first. The order to select depends on if any | egacy node
text phones are on the nmarket in the area where the gateway is
installed. An optim sed order can be conposed by enunerating the
desired specific type indicators. Note that |eaving out a type from
probi ng may cause connection problenms for connection with textphones
of that type.

9.1.6 Phasereversal Det ect

Propertyl D:  v8bsup (0x0006)

Type Bool ean
Possi bl e val ues:
True Phase reversal detection is supported
Fal se Phase reversal detection is not supported
Defined in: Term nation State
Characteristics: Read
Descri ption:

This property indicates support of detection of the phase reversals
within ANS or ANSam signals. If this property has the val ue "Fal se"
ANS wi th phase reversals (ANSBAR) will be reported as ANS and ANSam
with phase reversals (ANSAMBAR) will be reported as ANSamin the

dt one event.

9.2 Events

9.2.1 Discrimnating tone detected
Event | D dtone (0x0001)
Descri ption:
This event indicates that a signal valid for detection and
di scrimnation of node was detected. The signal nane is given as a
paraneter. Further logic is needed in sone cases to discrinnate the
call type fromthis information. The V.8 bis related paraneters are
returned only when V.8 bis is supported [8].

Not e that sone textphones operate with DTMF tones. This package
decodes initial DTMF signals according to the specification for text
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tel ephones in V.18 [9]. DTMF detection may be indicated also from
the "dd" package if that is active.

Event sDescri ptor paraneters: none
ObservedEvent Descri ptor paraneters:
Di scrimnating Tone Type

ParaneterI D: dtt (0x0001)

Type: Enuner ati on
Possi bl e val ues:

For FAX
CNG (0x0001) a T.30 fax calling tone
V21flag (0x0002) V21 tone and flags for fax answering
For TEXT
XCl (0x0003) a V.18 Xc
V18t xpl (0x0004) a V.18 txp signal in channel V.21(1)
V18t xp2 (0x0005) a V.18 txp signal in channel V.21(2)
Bel | H (0x0006) a Bell 103 carrier on the high
channel
Bel | Lo (0x0007) a Bell 103 | ow channel
Baudot 45( 0x0008) a Baudot45 initial carrier and
characters
Baudot 50( 0x0009) a Baudot50 initial carrier and
characters
Edt (0x000A) an EDT initial tone and characters
DTMF (0x000B) DTMF signal s
For DATA
Sig (0x0000) Modul ation signal froma node
only used for data. |.e.. not

V.21, V.23 nor Bell 103.

Common to TEXT and DATA:

(o1) (0x000D) a V.25 calling tone

V21hi (0x000E) a V.21 carrier on the higher
frequency channel

V21l o (O0x000F) a V.21 carrier on the |ow
frequency channel

V23hi (0x0010) a V.23 high carrier

V23l o (0x0011) a V.23 low carrier

Cl (0x0012) aV.8 C wth contents in
"dtval ue"

Common to FAX, TEXT and DATA:
ANS (0x0013) V.25 ANS, equivalent to T.30
CED from answering term nal
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ANSbar (0x0014) V.25 ANS with phase reversals

ANSAM  (0x0015) V. 8 ANSam

ANSAMbar (0x0016) V.8 ANSam wi t h phase reversals

CM (0x0017) V.8 CMwith contents in
"dtval ue”

cl (0x0018 V.8 A

IM (0x0019) V.8 JMwith contents in
"dtval ue"

ENDOFSI G( 0x001A) End of reported signal detected
reported for continous or repeated
signal s

V8BI'S (0x001B) V.8his signal, with signal type in
par anet er V8bi stype and value in
"dt val ue"

Di scrim nati ng Tone Val ue

Paraneter| D dtval ue (0x0002)

Type: string

Possi bl e val ues:

When used for V.8 and V.8 bis related nessages, the follow ng coding

rul es applies:
The transmtted V.8 nessage is specified as hexadeci nal octet
coded string
The transmtted V.8 bis nessage frane(s) is specified as
hexadeci mal octet coded string (F.3.1.). Additional nessages
are delinmted by comma characters. Flag generation, flag
transparency 0O-bit insertion and FCS generation are perforned
by the MG If no data is provided by the M3C, no V.21 carrier
i s generated beyond that used in segnent 2. For two
concat enat ed nessages, the M shall insert the required
preanbl e between the first and second nessages.

If a V.8 bis nmessage is detected w thout a preceding V.8 bis signal
the preanble is reported as a 0 <signal > val ue.

The contents of valid V.8 bis nessage(s), if detected, are reported
usi ng hexadeci mal octet coded string(s) (5.1). Flag detection and
consunption, flag transparency O-bit deletion and FCS checking are
perfornmed by the MG The MG shall not report invalid nmessages (e.g.
bad FCS). If two consecutive nmessages are detected but the first is
invalid, the MG shall indicate this with a comma in front of the
second nessage (e.g. ,<2nd nessage>). Two concatenated V.8 bis
nessages are reported with two consecutive <message> indications

V8hbi s type
Parameter! D v8bi st (0x0004)

Type enumner ati on
Possi bl e val ues:
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ESi (0x0001) V. 8bi s signal ES
ESr (0x0002) V. 8bi s signal ESr
MRe (0x0003) V. 8bi s signal Me
MRdi (0x0004) V.8bis signal MRd frominitiator
MRdr (0x0005) V. 8bis signal MRd fromresponder
CRe (0x0006) V. 8bi s signal CRe
CRdi (0x0007) V. 8bis signal CRd frominitiator
CRdr (0x0008) V. 8bis signal CRd from responder
M5 (0x0009) V.8 bis message M5 with contents

in "dtval ue"

CL (0x000A) V.8 bis nmessage CL with contents
in "dtval ue"

CLR (0x000B) V.8 bis nmessage CLR with
contents in "dtval ue"

ACK (0x0000) V.8 bis nmessage ACK with
contents in "dtval ue"

NAK (0x000D) V.8 bis nmessage NAK with
contents in "dtval ue"

Description: A detected V.8 bis [8] signal. V.8 bis can be used for
al | nodes.

Initial Characters
Parameter | D: ichar (0x0005)
Type: String
Possi bl e val ues: characters received in the detection process in the
carrierl ess textphone nodes EDT, Baudot and DTMF, intended to be
inserted in txp.

9.3 Si gnal s

9. 3.1 V8Si gnal

Si gnal | D: v8si g (0x0001)
Si gnal Type: QOO

Par anet er s:
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V.8 Signal Type
Par aneter |D: v8styp (0x0001)
Type: Enuner ati on
Possi bl e val ues

Cc™M (0x0001)

al (0x0002)

IM (0x0003)

Cl (0x0004)

v8nosi g (0x0005) no signal _ used to stop the V.8 signa

Default may be provisioned

V8Si gCont

Paraneter |D:

Type
Possi bl e val ues:
hexadeci nmal
Def aul t

Description The

nodul ati on nodes.
v8cont paraneter

V18XCl Enabl e

Paraneter |D:

Type

Possi bl e val ues:
True XCl
Fal se XCl

Default is True

Description: XCl

specified in V.18 to stinulate plainMnitel

text tel ephones.
9. 3.2 Answer Si gnal

Si gnal | D
Si gnal Type

ans
0o

Par anet ers:
AnsType

Paraneterl D:
Type

Possi bl e val ues:

Hel | st rom Parsons/ Rafferty/ Spitzer

Al'l owed contents of the signals
octet coded string.
is enpty.

vB8scont (0x0002)
string
coded as

V.8 [7] signals carry data for call type and
These paraneters can be supplied through the
V.8 can be used for FAX, TEXT and DATA nodes.

v18xci en (x0003)
Bool ean

transm ssion enabled during V.18 Cl transm ssion

transn ssi on di sabl ed

interm xed with C transm ssion as
termnals to respond as

can be sent

Used in TEXT node.

(0x0002)

AnsType (0x0001)
Enuner ati on
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ANS (0x0001)
ANSBAR (0x0002)
ANSAM (0x0003)
ANSAMBAR  (0x0004)
V18t xpl (0x0005)
V18t xp2 (0x0006)
ansnosi g (0x0007)

Default may be provisioned

9.3.3 CallingSigna

Si gnal | D: call sig (0x0003)
Si gnal Type 00)
Par aneter s

cal | Si gnane
Paraneter ID
Type Enuneration
Possi bl e val ues:

cSn (0x0

Deci ded and anended) Jan

V.25 ANS (equivalent to T.30
CED) for all nbdes

V.25 ANS with phase reversals

for all nodes

V.8 ANSam for all nodes

V.8 ANSam wi t h phase reversals

for all nodes

a V.18 txp signal played in V.21

channel (1) for TEXT

a V.18 txp signal played in V.21

channel (2) for TEXT

no signal _ used to turn off the

si gna

001)

2001

CT (0x0001) V.25 Calling Tone used for TEXT and DATA

CNG (0x0002) T.30 Calling tone used for FAX with defined
cadence

callnosig (0x0003) no signal _ used to turn off the signa

Default may be provisioned

9. 3.4 V8bi sSi gna

Si gnal | D: v8bs (0x0004)
Si gnal type BR

Par anet ers:

V8bi sSi gnane

Par aneter | D. V8bsn (0x0001)

Type: Enuner ati on

Possi bl e val ues:
ESi (0x0001) V. 8hi s signal ES
ESr (0x0002) V. 8bi s signal ESr
MRe (0x0003) V. 8bis signal MRe
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MRdi (0x0004) V. 8bis signal MRd frominitiator
MRdr | (0x0005) V.8bis signal MRd fromresponder on
| ow power
CRel (0x0006) V. 8bis signal CRe on | ow power
CRdi (0x0007) V.8his signal CRd frominitiator
CRdr (0x0008) V.8his signal CRd fromresponder
M5 (0x0009) V.8 bis nessage MS with contents
i n signal val ue
CL (0x000A) V.8 bis nessage CL with contents
i n signal val ue
CLR (0x000B) V.8 bis message CLR with contents
i n signal val ue
ACK (0x0000) V.8 bis message ACK with contents
i n signal val ue
NAK (0x000D) V.8 bis message NAK with contents
i n signal val ue
MRdr h (0x000E) V. 8bis signal MR from responder on
hi gh power
CReh (O0x000F) V. 8bis signal CRe on high power

Default may be provisioned

Descri ption:
V.8 bis [8] signals can be used in all nobdes. Sone V.8 bis signals
contain data nessages, supplied in V8bisSi gContents.

V8hi sSi gCont ent s

Par anet er | D; V8bscont (0x0002)

Type: string

Possi bl e values: Valid contents for the V.8 bis signals
Default is enpty.

Descri ption:

Sone of the V.8 bis signals are messages. Their contents can be
defined with theV8bi scont paraneter. V.8bis can be used in TEXT,
FAX and DATA nodes.

The transmitted V.8 bis nessage frame(s) is specified as hexadeci nal
octet coded string (see section 5). Additional nessages are
delimted by comma characters. Flag generation, flag transparency O-
bit insertion and FCS generation are perforned by the Mc If no data
is provided by the M3C, no V.21 carrier is generated beyond that
used in segnent 2. For two concatenated nessages, the Ms shal

insert the required preanble between the first and second nessages.

If a V.8 bis message is detected w thout a preceding V.8 bis signal
the preanble is reported as a 0 <signal > val ue.
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The contents of valid V.8 bis nessage(s), if detected, are reported
usi ng hexadeci mal octet coded string(s) (see section 5). Flag
detection and consunption, flag transparency 0O-bit del etion and FCS
checking are perforned by the MG The MG shall not report invalid
nessages (e.g. bad FCS). If two consecutive messages are detected
but the first is invalid, the Mcshall indicate this with a comma in
front of the second nessage (e.g. ,<2nd nessage>). Two concatenated
V.8 bis messages are reported with two consecutive <nessage>

i ndi cati ons.

9.3.1.5 V18probe

Si gnal I D: v18prob (0x0005)
Si gnal Type: QOO
Paraneters: none

Description: This signal transmts the v18 probes in order to

stimul ate possible text tel ephones to transnit connect establishing
signals. The probes are sent according to the specification in
Recommendati on V.18. For carrierless probes, the string in the
"probensg" property is transnitted. The probes are sent in the order
specified in the property "probeorder”

9.4 Statistics
none
9.5 Pr ocedur es

The Call Type Discrimnation package is i nvoked for cases when the
networ k connection is established and the call may enter one of the
types of voice, fax, text tel ephone and nbdem The package contains
functionality to support the decision and connecti on processes. Once
di scrim nated and the nbpdem handshaki ng conpl eted, an appropriate
specific call type package shoul d be invoked to conplete the
connection establishment on the nodul ation | evel and performthe
sessi on

When used for active nobdem negotiation, by neans of comands from
the MGC, the ternmination shall be nade to operate according to the
Recommendati ons for nbdem negotiation; V.25[10], V.8[7], V.8 bis[8],
V. 18[9] and T.30[5]. For probing according to V.18 during the
negoti ati ng process, the probing nechanism may be applied as
defined in this package by turning the signal v18prob ON

The package may al so be used for nonitoring and reporting on data
activity on the termnation.

9.5.1 Informative description
If the desired call type is known fromthe beginning, the call type

di scrim nati on package should be invoked in order to actively try
to establish a connection by sending out stinulating signals. By
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contrast this package is also used to nonitor the line to detect
signals which are to be relayed to the Media Gateway Controller as
input to a discrimnation decision. In principle, when tones are
reported to the MSC as events by an M5 the MG should avoid passing
these tones via the nedia stream where possible, to reduce the
possibility of unwanted duplicate tones. Since the Call Type

Di scrim nati on package can be invoked to initially only nonitor the
line, it can be invoked on |ines where voice calls are the nost
common node of operation. There may be situations where this
passi ve way of working results in |less efficient or less reliable
connection in fax/text/data node.

9.5.2 Qperation

The package is activated on a termnation of a line in an outgoing
or incoming call where fax, text or data node nmay be wanted. The
properties are set to the enabled call types.

9.5.3 Operation for incomng calls

The call is answered, the destination is evaluated and the renote
call initiated using packages and gateway functions outside the
scope of this package.

The MEC may order stinulating signals defined in this package to be
sent on the line

The line is nonitored for signals for the sel ected nodes as defined
in the "dtone" event descriptor.

The MEC i s expected to evaluate call type indications of all types;
regi stered type of the destination, offered capabilities of the
endpoi nt, invoked connection efforts of specific types fromthe
endpoi nt and di scrimnating events froma call type discrimnnating
package active in setting up the connection with the other endpoint.
As soon as the nbdem handshaking is conplete and a condition is
reached that is valid for only one call type, a package for handling
that call type should be invoked by the MEC, thus placing the MG
into the desired node of operation.

The package contai ns conponents for conducting a negotiation
procedure according to the different connection procedures defined
in recommendations V.25 [10], V.8 [7], V.8 bis [8], T.30 [5], T.38
[6] and V.18 [9]. (V.8 bis support is optional and its availability
can be interrogated through the property V8bi ssupport).

9.5.4 Qperation for transit calls, conming fromand going to the
swi tched network

If no fax/text/data indication is present in the inconmng call, the
outgoing call is placed in voice node, with the Call Type
Di scrim nati on package active
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If a valid tone is detected, it is reported to the MC as an event.
By actions of the MC it can be signalled to be replayed at the
ot her end.

The process continues according to the rules of the connection
procedures until the call type can be determ ned and the node of
operation can be established.

9.5.5 Qperation for calls having one endpoint in the packet network

If no fax/text/data indication is present in the inconing call, the
outgoing call in the packet network is placed in voice npde.

If a request to open a text channel, a fax channel or a data channel
is made fromthe packet endpoint, the corresponding call type is
tried on the switched network connection.

If a signal indicating presence of a fax, textphone or a nodemis
received fromthe circuit switched network, and the call type can be
eval uated, a correspondi ng channel is requested to the renote packet
endpoint. If that request is acknow edged, the connection in the
fax/text/data nmode is conpleted on the switched side.

If the call type can not be evaluated, further signal exchange is
perfornmed on the switched interface until the call type is
determ ned, and then the channel establishment continues on the
packet side.

9.5.6 Cases when the call type can not be determined fromthe signals

For cases when the call type can not be determ ned by the signa
exchange, a decision nmust be taken by other means, or a transparent
transport can be sel ect ed.

The other nmeans to nmake the decision may be a nunber anal ysis and
conparison to registered user preferences or network defaults

Cases when the decision is not possible by signal anal ysis but need
to be taken by external neans:

V.21: Used both for text telephony and for credit card
transacti ons. The decision is recommended to be based on

regi onal preferences and registering preference for data per
destinati on nunber in regions where the default preference is
for text tel ephony.

V.23: Used both for Mnitel-based text tel ephones and for the
Mnitel information retrieval system The conflict is only when
an answering endpoint transmits the v23hi signal. A transparent
data transport is recommended for this case.
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9.5.7 Scenarios and call fl ows

Si gnal sequence scenarios can be derived fromthe different
connection protocols, with T.38 being the nmain protocol for fax,
V.18 for text telephony and V.8 / V.25 for data.

The typical fax scenario is discrimnated when CNG is detected from
the calling end and a corresponding CED (ANS) and/or V.21flags are
detected at the answering end. For instances when either a CNG or
ANS is not reported to the MC, V21flags detection is sufficient for
fax discrimnation. Alternatively, a V.8 CMor JMsignal with a fax
call type may be detected at either end

The text tel ephone scenario is discrimninated when a text tel ephone
call type is detected in V.8, a text telephone function is
negotiated in V.8 bis, or a signal valid for text only is detected.
The data scenario is discrimnated when a data call type is detected
in V.8, a data function is negotiated in V.8 bis, or a data node
(not text) is entered by any part.

In all cases the handshaki ng protocol should be conpleted using the
Call Type Discrimnation package, before entering the selected data
node.

9.5.8 Initial characters

For carrierless text tel ephones of the Baudot, EDT and DTMF types
the text transmission itself is needed for node determ nation, and
therefore the characters received during determ nation shall be
stored. They shall be nmade avail able by local actions in the MXo be
used by the txp package as initially received text for a seanl ess
takeover of a connecti on.

9.5.9 Tine critical handling

The default way of handling connection requests should be to
propagate the connection request to the renote endpoint, and verify
capabilities before positively responding to an incom ng connection
request for fax, text or data node. It can however be very tine
consunming to verify the endpoint capabilities, and connect
appropriate channels. The caller nmay tineout between detection of
of f-hook, and receiving a positive signal. Simlar time critical
steps exist in the V.8, V.8 bis, V.18, T.30 and V.25 procedures. The
M3C nust take action to conprom se between the risk of one party
timng out because of long waiting for a signal, and the risk of
connecting a fax/text/data call before the capabilities of the
endpoints are verified and the appropriate channel s connected. One
possi ble way to handle this risk is to define default actions to

take before any party in the call times out. The ctyp package gives
the MGC all necessary control to handl e the connection process
i ncl udi ng such acti ons.
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Fax package

Package Nane: Fax
Packagel D. fax (0x0012)
Version: 1

Ext ends: None

Descri ption:

The fax package is intended for enabling fax comruni cati on between
term nal s/applications in different networks or nessagi ng

envi ronnents. Thi s package includes the nechani sms needed to
identify T.30 [5] fax sessions (signals and data).

1 Properties

1.1 Fax connection state

Propertyl D: faxstate (0x0001)
Type: Enuner ati on
Possi bl e val ues:
Idle (0x0001) no connection efforts
Prepare (0x0002) known in the termnation and
ready to accept connections
Negoti ati ng (0x0003) taking the initiative to
establish a fax connection
Trai nR (0x0004) Fax Phase B or later training
as Recei ver
Trai nT (0x0005) Fax Phase B or later training
as Transmitting
Connect ed (0x0006) conpl et ed connection
EOP (0x0007) Procedures Conpl ete
Procl nt errupt (0x0008) Procedure I nterrupt Processing
Di sconnect (0x0009) Premat ure Di sconnect

Characteristics: Read/Wite
Defined in: Termi nationState

Descri ption:

After successful phase A connection with the ctyp package, the
connection state property is used to request a fax connection.
When placing a termnation into a fax node, the initial state shal
be set to "Negotiating".

When this property is interrogated, it shall reflect the state of
the achi eved fax connecti on.

A connection effort can be cancelled by setting the faxstate
property to Idle
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1.2 Fax Transport

Propertyl D ftrpt (0x0001)

Type: Enuner ati on
Possi bl e val ues:
T30 (0x0001) for T.30 PSTN sessions w thout ECM
T30ECM (0x0002) for T.30 PSTN sessions with ECM
(non-V. 34)
T.30V34 (0x0003) for T.30 PSTN sessions with V.34

(‘hal f - dupl ex)

Characteristics: Read/ Wite
Defined in: Termnation State

Descri ption:
The Transport parameter reflects the transport mechani sm sel ected
for the fax ternination.

1.3 Transm ssi onSpeed

Propertyl D trspd (0x0002)
Type: I nt eger

Possi bl e val ues: 1200- 33600
Defined in: Term nation State
Characteristics: Read/ Wite

Descri ption:

The Transport paraneter reflects the transm ssion speed seen at the
analog interface for the fax relay or the transm ssion speed used by
the FAX termination (T.30 PSTN).

1.4 PSTN Interface

PropertylD:  pstnif (0x0003)

Type: Enuner ati on
Possi bl e val ues:
NA (0x0001) not applicable
V17 (0x0002)
V27TER (0x0003)
V29 (0x0004)
V21 (0x0005)
V34 (0x0006)
Defined in: Term nation State
Characteristics: Read/ Wite

Descri ption:
The PSTN Interface parameter reflects the interface used to connect
to a physical FAX nmachi ne.
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10.2 Event s

10. 2. 1 Fax Connection State Change
Event 1D f axconnchange (0x0001)
Event Descri ptor Paraneters: none
ObservedEvent Descri pt or Par anet er s:
Fax Connection Change

Paraneter| D. faxconnchng (0x0001)

Type: Enuner ati on
Possi bl e Val ue:
Idle (0x0001) no connection efforts
Prepare (0x0002) known in the termnation and
ready to accept connections
Negoti ati ng (0x0003) taking the initiative to
establish a fax connection
Trai nR (0x0004) Fax Phase B or later training
as Recei ver
Trai nT (0x0005) Fax Phase B or later training
as Transmitting
Connect ed (0x0006) conpl et ed connection
EOP (0x0007) Pr ocedures Compl ete
Procl nterrupt (0x0008) Procedure Interrupt Processing
EOF (0x0009) end of fax session, cal
term nating
PI (0x000A) Priority Interrupt ; Switch to
Voi ce
Di sconnect (0x000B) Premat ure Di sconnect
Descri ption:

This event will occur when the fax connection state for the

term nation has changed. Its paranmeter is the new Fax Connection
State. A connection effort that tined out returns the termnation to
the Idle state.

10. 3 Si gnal s
None

10. 4 Statistics

10. 4.1 Pages Transferred
Statisticsl D pagestrans (0x0001)
Type: i nt eger
Descri ption:

No of pages of fax inmage data transferred through the term nation.
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4.2 Train Downs

StatisticslD: trai ndowns (0x0002)
Units: count

Descri ption:
Nurmber of times FAX trained down during transm ssion.

5 Pr ocedur es

The following are standard transport nechanisns for fax in different
envi ronnent s

* In T.30: Use T.30 [5] procedures with and w thout ECM
* In T.30 Annex C/'F: Use T.30 procedures selected via V.8 (Used for
V. 34 fax)

5.1 Function

Atermination with Fax provides a nethod for transfer of fax pages
preceded by negotiations in the call setup according to procedures
defined for each environnment. Wien nmatching capabilities exist, the
appropri ate sessions can be established in order to transfer pages
of image or binary data.

Real time fax allows telecomusers to transfer fax pages in rea
time. The procedural aspects of GSTN fax are defined in ITU-T T.30
[5] The conpression nmethods used in transporting fax inages are

defined in T.4, T.6, T.81, T.82, T.85 and T. 44. In traditiona
T.30 without error correction, images are transferred in a stream
one page at a tine. In T.30 with error correction, inmges are

transferred in blocks that are also known as partial pages.
Nurer ous exanpl es of fax sessions are contained in Appendix IV to
T. 30.

For each transport environnent, a suitable transport protocol rmust
be selected to carry the image. Currently defined and Recomrended
transport environnments for T.30 nedia streans that can be supported
by this package are GSTN networks, where the procedures are defined
in T.30, T.30 Annex A (for error correction), T.30 Annex C (dupl ex
protocol) and Annex F (half duplex V.34 protocol).

5.2 Process of Adding Fax Capabl e Term nations

The MGs are responsible for detecting fax tones and relaying the
related events to the MGC. The M3C shoul d conduct Cal

Di scrimnation as defined within the Call Type Discrimnation
Package in order to determ ne whether a fax or other node is
applicable. The M3 may choose to skip this if the MGis not
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capabl e of the Call Type Discrinination Package. Once the M3C
eval uates the tones and determines that the incomng call is fax,
the MC shal |l execute appropriate Mdify comands to place the
termnation into a "Negotiating" state.

5.3 Process of Ending a Fax Cal

The MG are responsi ble for detecting events that woul d cause the
interruption of a fax call. The M3C is responsible for making the
determnation if this switch can be nade and instruct the M to
switch. It also responsible for switching it back to fax. The M3C
shoul d receive indication that the fax call ends fromthe MG before
receiving typical call termination indications

| P Fax package

Package Nane: | PFax
Packagel D: ipfax (0x0013)
Version: 1

Ext ends: None

Descri ption:

The fax package is intended for enabling real tinme or store and
forward fax comunicati on between term nal s/applications in

di fferent networks or nessaging environnents. This package includes
the nmechani sns needed to transport T.30 fax sessions (signals and
data) in areal tinme IP environnent. The transport nmechani smwill
be different for each environment where the package is used.

1 Properties
1.1 Fax connection state
Propertyl D: faxstate (0x0001)
Type: Enuner ati on
Possi bl e val ues:
Idle (0x0001) no connection efforts
Prepare (0x0002) known in the termnation and
ready to accept connections
Negoti ati ng (0x0003) taking the initiative to
establish a fax connection
Trai nR (0x0004) Fax Phase B or later training
as Recei ver
Trai nT (0x0005) Fax Phase B or later training
as Transm tter
Connect ed (0x0006) for conpleted connection
EOP (0x0007) Procedures Conpl ete
Procl nterrupt (0x0008) Procedure I nterrupt Processing
Di sconnect (0x0009) Premat ure Di sconnect
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Characteristics: Read/Wite
Defined in: Term nation State

Descri ption:

After successful phase A connection with the ctyp package,

the connection state property is used to request a fax connection.
When placing a termnation into a fax node, the initial state shal
be set to "Negotiating".

When this property is interrogated, it shall reflect the state of
the achi eved fax connecti on.

1.2 | PFaxTransport

Propertyl D: ipftrpt (0x0001)
Type: Enuner ati on
Possi bl e val ues:
T38UDPTL (0x0001) for T.38 [6]using UDPTL
T38TCP  (0x0002) for T.38 using TCP
T37 (0x0003) for T.37 [22]
AUDI O (0x0004) for audio codec (e.g., G 711 over RTP [4])

Characteristics: Read/ Wite
Defined in: Termnation State

Descri ption:
The I P Fax Transport paranmeter reflects the transport nechani sm
sel ected for the fax term nation.

1.3 Transmi ssi onSpeed

Propertyl D: trspd (0x0002)
Type: I nt eger
Possi bl e val ues: 0- 33600

Characteristics: Read/Wite
Defined in: Term nation State

Descri ption:

The Transport property reflects the transm ssion speed seen at the
IPinterface for the fax relay. A value of zero (0) indicates that
there is no speed set.

1.4 T.38 Capabilities

Propertyl D: T38Capabilities (0x0003)

Type: sub- i st
Possi bl e val ues:
FaxFi | | Bi t Renoval (0x0001) indication of fill bit renova

FaxTranscodi ngMVR  (0x0002) for MVR transcodi ng
availability

FaxTranscodi ngJBI G (0x0003) for JBIG transcodi ng
availability

Hel | st rom Parsons/ Rafferty/ Spitzer St andards track 45



11.

11.

11.

11.

11.

H. 248 Annex F (Deci ded and anended) Jan. 2001

UDPFEC (0x0004) UDP Forward Error Correction
UDPRedundancy (0x0005) UDP Redundancy Error Correction

Characteristics: Read/ Wite
Defined in: Termnation State

Descri ption:

These capabilities describe the T.38 [6] fax term nation. They are
defined in Rec T.38 Annex B. Their SDP equival ents are defined in
Rec. T.38 Annex D.

1.5 T38Maxi munBuf ferSi ze

Propertyl D T38MaxBuf fer Si ze (0x0004)
Type: I nt eger
Possi bl e val ues: 0-

Characteristics: Read/Wite
Defined in: Term nation State

Descri ption:

This capability describes the T.38 fax term nation. They are
defined in Rec T.38 Annex B. Their SDP equivalents are defined in
Rec. T.38 Annex D.

1. 6 T38Maxi nunDat agr anSi ze

Propertyl D T38MaxDat agr antSi ze  (0x0005)
Type: I nt eger
Possi bl e val ues: 0-

Characteristics: Read/ Wite
Defined in: Termnation State

Descri ption:

This capability describes the T.38 fax term nation. They are
defined in Rec T.38 Annex B. Their SDP equivalents are defined in
Rec. T.38 Annex D.

1.7 T38Version

Propertyl D T38Version (0x0006)
Type: I nt eger
Possi bl e val ues: 0-

Characteristics: Read/ Wite
Defined in: Termnation State

Descri ption:

This is the T.38 version nunber.
2 Event s

2.1 Fax Connection State Change
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Event 1D: f axconnchange

Event Descri ptor Paraneters: none
ObservedEvent Descri pt or Par anet ers:

Fax Connection Change

Paraneter | D; faxconnchng (0x0001)

Type: Enuner ati on

Possi bl e Val ues:
Idle (0x0001)
Prepare (0x0002)
Negoti ati ng (0x0003)
Trai nR (0x0004)
Trai nT (0x0005)
Connect ed (0x0006)
EOP (0x0007)
Procl nterrupt (0x0008)
ECF (0x0009)
PI (0x000A)
Di sconnect (0x000B)

Descri ption:

This event wll
term nation has changed

(0x0001)

2001

no connection efforts

known in the termnation and
ready to accept connections
taking the initiative to
establish a fax connection

Fax Phase B or later training
as Recei ver

Fax Phase B or later training
as Transnmitter

for conpleted connection

Pr ocedures Compl ete

Procedure Interrupt Processing
- end of fax session, cal

term nating

- Priority Interrupt ;
to Voice

Premat ur e Di sconnect

Swi tch

occur when the fax connection state for the
Its paraneter reflects the new state.

If a

connection effort times out, it is reported in this event, with the

faxconnchng parameter set to Idle.

11.3 Si gnal s
None
11. 4 Statistics

11. 4.1 Pages Transferred

StatisticslD: pagestrans
Type: i nt eger

(0x0001)

Descri ption:

No of pages of fax inmage data transferred through the term nation.
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4.2 Train Downs

StatisticslD: trai ndowns (0x0002)
Units: count

Descri ption:

Nurmber of times FAX trained down during transm ssion.
5 Procedur es

The following are standard transport nechanisns for fax in different
envi ronment s

* |n T.38 Annex B: UDPTL or TCP in T.38 fax only
conmuni cati on channel environment.

* In H 323 Annex D[ 25]: UDPTL or TCP as selected with H. 245
nmessages.

* In T.38 Annex D (SIP): UDPTL or TCP as initiated with SDP

* In T.38 Annex E: UDPTL or TCP as initiated with H. 248

* In T.37: SMIP (M ME) /TCP

5.1 Function

Atermination with Fax provides a nethod for transfer of fax pages
preceded by negotiations in the call setup according to procedures
defined for each environnment. Wien matching capabilities exist, the
appropri ate sessions can be established in order to transfer pages
of image or binary data.

Real time fax allows telecomusers to transfer fax pages in rea
tinme. For each transport environnent, a suitable transport protocol
must be selected to carry the image. Currently defined and
Reconmended transport environnents for T.30 nedia streans that can
be supported by this package are:

1. Packet networks, where the procedures described in T.38 Annex B
[6] can be used for setting up and conducting fax sessions, using
TCP or UDPTL for the transport of T.30 signals and data.

2. Packet networks, where the procedures described in H 323 Annex D
[25] can be used for setting up and conducting fax and voice
sessions, using TCP or UDPTL as negotiated via H. 245.

3. Packet networks, where the | ETF Session Initiation Protocol SIP
can be used for setting up and conducting fax sessions as defined in
T.38 Annex D using UDPTL or TCP for the transport of T.30 signals
and dat a.

4. Packet networks, where H. 248 can be used for setting up and
conducting fax sessions as defined in T.38 Annex E using UDPTL or
TCP for the transport of T.30 signals and data.
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5. Packet networks, where the packets of G 711 coded data (with T.30
signal s and data enbedded) can be transported via RTP

The Extended Sinple Mail Transport Protocol nessaging environnent
over packet, that can be used alone or in conjunction with any of
the environments above, where T.37 [22] specify the nethods for
transporting image/tiff files using the same conpressi on nethods

as specified for use in T.30.

I nt erwor ki ng between these forns of fax can be achi eved t hrough the
use of gateways with packages defined here. For information it can
be noted that RFC 2301-2305 and RFCs 2530-2532 specify these
transport mechani sns.

5.2 Process of Adding |IP Fax Capabl e Term nations

The MGs are responsible for detecting fax tones and relaying the
rel ated events to the MGC The MEC shoul d conduct Cal

Di scrimnation as defined within the Call Type Discrimnation
Package in order to determ ne whether a fax or other node is

appl i cabl e. The MEC may choose to skip this if the M5is not
capabl e of the Call Type Discrinination Package. Once the MC
eval uates the tones and determines that the incomng call is fax,

the MC shal |l execute appropriate Mdify comands to place the IP
fax capable term nation into a "Negotiating" state.

5.3 Process of Ending a Fax Cal

The MG are responsi ble for detecting events that woul d cause the

interruption of a fax call. The M3C is responsible for making the
determination if this switch can be nade and instruct the M to
switch. It also responsible for switching it back to fax.

The MEC should receive indication that the fax call ends fromthe MG
before receiving typical call term nation indications.

.5.4 Informative Exanple:

One possible instruction froman MC to an MG to nodify an existing
context to a T.38 nedia stream

MC to MG
MEGACQO' 1. 0 [123.123.123. 4] : 55555
Transaction = 14 {
Context = 2000 {
Modi fy = RTP/ 1 {
Medi a {
Stream = 1 {
Local {
v=0
c=IN | P4 124.124.124.222
n¥i mage 1111 udptl t38
a=T38FaxRat eManagenent : transf erredTCF
a=T38UdpEC: t 38UDPFEC
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12. Security Considerations

Security considerations regardi ng nedia gateway control are
di scussed in section 10 of [3].
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Abst ract

This nmeno describes howto carry text conversation session contents
in RTP packets. Text conversation session contents are specified in
| TU-T Recommendation T.140 [1].

Text conversation is used alone or in connection to other
conversational facilities such as video and voice, to formnultinedi a
conversati on services

Thi s RTP payl oad description contains an optional possibility to

i ncl ude redundant text fromalready transmtted packets in order to
reduce the risk of text |oss caused by packet |oss. The redundancy
coding follows RFC 2198.

1. Introduction

This nmeno defines a payload type for carrying text conversation
session contents in RTP packets. Text conversation session contents
are specified in ITUT Recommendation T.140 [1]. Text conversation is
used alone or in connection to other conversational facilities such
as video and voice, to formnultinedia conversation services. Text in
text conversation sessions is sent as soon as it is available, or
with a small delay for buffering.
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The text is supposed to be entered by hunan users from a keyboard,
handwiting recognition, voice recognition or any other input nethod.
The rate of character entry is usually at a level of a few characters
per second or less. Therefore, the expected nunber of characters to
transmt is low Only one or a few new characters are expected to be
transmitted with each packet.

T. 140 specifies that text and other T.140 el enments MJST be
transmitted in 1 SO 10 646-1 code with UTF-8 transformati on. That
mekes it easy to inplenent internationally useful applications, and
to handle the text in nodern information technol ogy environments.

The payl oad of an RTP packet followi ng this specification consists of
text encoded according to T.140 without any additional framng. A
comon case wWill be a single | SO 10646 character, UTF-8 encoded.

T.140 requires the transport channel to provide characters w thout
duplication and in original order. Text conversation users expect
that text will be delivered with no or a |low | evel of |ost
information. If lost information can be indicated, the willingness to
accept loss is expected to be higher

Theref ore a mechani sm based on RTP is specified here. It gives text
arrival in correct order, without duplications, and with detection
and indication of losses. It also includes an optional possibility
to repeat data for redundancy to lower the risk of |o0ss. Since packet
overhead is usually much larger than the T.140 contents, the increase
in channel |oad by the redundancy schene is mni nmal

1.1 Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [4]

2. Usage of RTP

When transport of T.140 text session data in RTP is desired, the
payl oad as described in this specification SHOULD be used.

A text conversation RTP packet as specified by this payload fornmat
consi sts of an RTP header as defined in RFC 1889 [2] fol |l owed

i medi ately by a block of T.140 data, defined here to be a

"T140bl ock”. There is no additional header specific to this payl oad
format. The T140bl ock contains one or nore T.140 code el enents as
specified in [1]. Mst T.140 code elenents are single | SO 10646 [5]
characters, but sone are multiple character sequences. Each
character is UTF-8 encoded [6] into one or nore octets. This inplies
that each bl ock MJST contain an integral nunmber of UTF-8 encoded
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characters regardl ess of the nunmber of octets per character. It also
i nplies that any conposite character sequence (CCS) SHOULD be pl aced
wi t hin one bl ock.

The T140bl ocks MAY be transmitted redundantly according to the

payl oad format defined in RFC 2198 [3]. |In that case, the RTP header
is followed by one or nore redundant data bl ock headers, the sane
nunber of redundant data fields carrying T140bl ocks from previous
packets, and finally the new (primary) T140bl ock for this packet.

2.1 RTP packet header

Each RTP packet starts with a fixed RTP header. The follow ng fields
of the RTP fixed header are used for T.140 text streans:

Payl oad Type (PT): The assignnent of an RTP payload type is specific
to the RTP profile under which this payload format is used. For
profiles which use dynam c payl oad type nunber assignnent, this
payl oad format is identified by the nane "T140" (see section 6).

I f redundancy is used per RFC 2198, the Payl oad Type MJST indicate
t hat payl oad format ("RED').

Sequence nunber: The Sequence Nunber MJST be increased by one for
each new transmtted packet. It is used for detection of packet
| oss and packets out of order, and can be used in the process of
retrieval of redundant text, reordering of text and marking nissing
text.

Ti mestanp: The RTP Ti nestanp encodes the approxi mate instance of
entry of the primary text in the packet. A clock frequency of 1000
Hz MUST be used. Sequential packets MJST NOT use the sane
ti mestanp. Since packets do not represent any constant duration
the tinestanp cannot be used to directly infer packet |osses.

2.2 Additional headers

There are no additional headers defined specific to this payl oad
format.

When redundant transmi ssion of the data according to RFC 2198 is
desired, the RTP header is followed by one or nore redundant data

bl ock headers, one for each redundant data bl ock to be included.

Each of these headers provides the tinmestanp offset and | ength of the
correspondi ng data bl ock plus a payload type nunber indicating this
payl oad format ("T140").
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2.3 T.140 Text structure

T.140 text is UTF-8 coded as specified in T.140 with no extra

fram ng. When using the fornmat with redundant data, the transmtter
MAY sel ect a nunber of T140bl ock generations to retransmt in each
packet. A higher nunber introduces better protection against |oss of
text but increases the data rate.

Since packets are not generated at regular intervals, the tinestanp
is not sufficient to identify a packet in the presence of |oss unless
extra information is provided. Since sequence nunbers are not
provided in the redundant header, sonme additional rules nust be
followed to allow the redundant data corresponding to m ssing primary
data to be nmerged properly into the streamof prinmary data

T140bl ocks:

- Each redundant data bl ock MJUST contain the sane data as a
T140bl ock previously transmtted as prinmary data, and be
identified with a tinmestanp offset equating to the origina
timestanp for that T140bl ock.

- The redundant data MJST be placed in age order w th nost
recent redundant T140bl ock | ast in the redundancy area.

- Al'l T140bl ocks fromthe ol dest desired generation up through
the generation imedi ately preceding the new (primary)

T140bl ock MJST be i ncl uded.

These rul es all ow the sequence nunbers for the redundant T140bl ocks
to be inferred by counting backwards fromthe sequence nunber in the
RTP header. The result will be that all the text in the payload wll
be contiguous and in order

3. Recommended procedures
Thi s section contains RECOMVENDED procedures for usage of the payl oad
format. Based on the infornmation in the received packets, the
recei ver can:
- reorder text received out of order

- mark where text is missing because of packet |o0ss.
- conpensate for |ost packets by using redundant data.
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3.1 Recommended basic procedure

Packets are transnitted only when there is valid T.140 data to
transmt. The sequence nunber is used for sequencing of T.140 data.

On reception, the RTP sequence nunber is conpared with the sequence
number of the last correctly received packet. If they are
consecutive, the (only or primary) T140block is retrieved fromthe
packet .

3.2 Recommended procedure for conpensation for |ost packets.

For reduction of data loss in case of packet |oss, redundant data NMAY
be included in the packets following to the procedures in RFC 2198.

If network conditions are not known, it is RECOWENDED to use one
redundant T140bl ock in each packet. If there is a gap in the RTP
sequence numbers, and redundant T140bl ocks are available in a
subsequent packet, the sequence nunbers for the redundant T140bl ocks
shoul d be inferred by counting backwards from the sequence nunber in
the RTP header for that packet. |If there are redundant T140bl ocks

wi th sequence nunbers matching those that are nissing, the redundant
T140bl ocks may be substituted for the missing T140bl ocks.

Both for the case when redundancy is used and not used, mnissing data
SHOULD be narked by insertion of a nmissing text marker in the
received stream for each m ssing T140bl ock, as specified in ITUT

T. 140. Addendum 1 [1].

3.3 Recommrended procedure for conpensation for packets out of order

For protection against packets arriving out of order, the foll ow ng
procedure MAY be inplenented in the receiver. |If analysis of a
recei ved packet reveals a gap in the sequence and no redundant data
is available to fill that gap, the received packet can be kept in a
buffer to allowtime for the missing packet(s) to arrive. It is
suggested that the waiting tinme be limted to 0.5 seconds. For the
case when redundancy is used the waiting tine SHOULD be extended to
the nunber of redundancy generations tines the T.140 buffering tiner
if this product is known to be greater than 0.5 seconds.

If a packet with a T140bl ock belonging to the gap arrives before the
waiting tinme expires, this T140block is inserted into the gap and
then consecutive T140bl ocks fromthe | eadi ng edge of the gap may be
consunmed. Any T140bl ock which does not arrive before the tinme lint
expires should be treated as |ost.
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3.4 Transmi ssion during "silent periods" when redundancy is used.

When using the redundancy transni ssion schene, and there is nothing
nmore to transmit from T.140, the | atest T140bl ock has a risk of
getting old before it is transmtted as redundant data. The result is
| ess useful protection against packet |loss at the end of a text input
sequence. For cases where this should be avoided, a zero-length
primary T140bl ock MAY be transnitted with the redundant dat a.

Any zero-length T140bl ocks that are sent as primary data MJST be

i ncl uded as redundant T140bl ocks on subsequent packets just as normnal
text T140bl ocks woul d be so that sequence nunber inference for the
redundant T140bl ocks will be correct, as explained in section 2.3.

Redundancy for the | ast T140bl ock SHOULD NOT be i npl enent ed by
repeatedly transnmitting the same packet (with the sane sequence
nunber) because this will cause the packet |oss count, as reported in
RTCP, to decrenent.
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4. Exanpl es

This is an exanple of a T140 RTP packet wi thout redundancy.
0 1 2 3
01234567890123456789012345678901
B R R L e e s e i o o e S T T S S S i S S S S e s
| V=2 P| X] CC=0 |M T140 PT | sequence nunber |
B o i s i i e e S e  al st st SN S I S e S S
| timestanp (1000Hz) |
B o i s i i e e S e  al st st SN S I S e S S
| synchroni zati on source (SSRC) identifier |
B R R L e e s e i o o e S T T S S S i S S S S e s
T.140 encoded data +

+
+ oo +
T s

This is an exanple of an RTP packet with one redundant T140bl ock.
0 1 2 3
01234567890123456789012345678901

B e e i o e S e e S et e T i e e S e et s TRIE I e S
| V=2|P|X] CC=0 |M "RED' PT | sequence number of primary |

B o i s i i e e S e  al st st SN S I S e S S
| timestanp of primary encoding "P" |

B e e i o e S e e S et e T i e e S e et s TRIE I e S
| synchroni zati on source (SSRC) identifier |

B o i s i i e e S e  al st st SN S I S e S S
| 1] T140 PT | tinestanp offset of "R' | "R' block length

B R R L e e s e i o o e S T T S S S i S S S S e s
| O T140 PT | |
+- - - - - - - -+ +
+ "R' T.140 encoded redundant data +
+ R +
B e i T o S S e i sl s st s SR TR SR SR +
| "P" T.140 encoded primary data |
+ +
+ R +
T it o S S e S e il SEIE T I SRR SR

Fi gure: Exanples of RTP text packets.

Hel | strom St andards Track [ Page 7]



RFC 2793 RTP Payl oad for Text Conversation May 2000

5.

6.

Security Considerations
Since the intention of the described payload format is to carry text
in a text conversation, security nmeasures in the formof encryption
are of inportance. The anpunt of data in a text conversation session
is low and therefore any encryption nethod MAY be sel ected and
applied to T.140 session contents or to the whol e RTP packets. Wen
redundant data is included, the sane security considerations as for
RFC 2198 apply.

M ME Media Type Registrations

Thi s docunent defines a new RTP payl oad nanme and associ ated M ME
type, T140 (text/t140).

1 Registration of MM nedia type text/t140
M ME nedi a type nane: text

M ME subtype nane: t140

Requi red paraneters: None

Optional paraneters: None

Encodi ng consi derations: T140 text can be transmitted with RTP as
specified in RFC 2793.

Security considerations: None
Interoperability considerations: None

Publ i shed specification: ITUT T.140 Recommendati on.
RFC 2793.

Applications which use this nmedia type:
Text comunication termnals and text conferencing tools.

Addi tional information: None

Magi ¢ nunber(s): None
Fil e extension(s): None
Maci ntosh File Type Code(s): None

Person & emnil address to contact for further information:
@Qunnar Hel | strom
e-mail: gunnar. hell strom@mitor.se
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I nt ended usage: COVVON
Aut hor | Change controller:
@Qunnar Hel I strom | TETF avt WG
gunnar . hel I strom@mitor.se | c/o Steve Casner casner @i sco.com

7. Author’s Address

@Qunnar Hel | strom
Omitor AB

Al snogatan 7, 4 tr
SE-116 41 St ockhol m
Sweden

Phone: +46 708 204 288 / +46 8 556 002 03
Fax: +46 8 556 002 06
EMai | : gunnar. hel | strom@mmitor. se
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10. Full Copyright Statenent
Copyright (C) The Internet Society (2000). Al Rights Reserved.

Thi s docunent and translations of it nay be copied and furnished to
ot hers, and derivative works that comrent on or otherw se explain it
or assist in its 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 ncl uded on all such copies and derivative works. However, this
docunment 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 | anguages other than
Engl i sh.

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

This docunent and the infornmation 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 PURPOSE.
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