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Abstract

This meno describes how to carry text conversation session contents
in RTP packets. Text conversation session contents are specified in
| TUT Recomendation T.140 [1].

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

Thi s RTP payl oad description contains an optional possibility to

i nclude redundant text fromalready transnitted packets in order to
reduce the risk of text |oss caused by packet |oss. The redundancy
coding foll ows RFC 2198.

1. Introduction

This meno defines a payload type for carrying text conversation
session contents in RTP packets. Text conversation session contents
are specified in I TU-T Reconmendation T.140 [1]. Text conversation is
used alone or in connection to other conversational facilities such
as video and voice, to formmnultinedia 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
transmit is low Only one or a few new characters are expected to be
transmtted with each packet.

T. 140 specifies that text and other T.140 el enents MJST be
transmitted in 1 SO 10 646-1 code with UTF-8 transfornmati on. That
makes it easy to inplement 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
common case will 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 |ow | 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, wthout 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 mninimal

1.1 Term nol ogy

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment 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 format
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 some are nultiple character sequences. Each
character is UTF-8 encoded [6] into one or nore octets. This inplies
that each bl ock MUST contain an integral nunber of UTF-8 encoded
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characters regardl ess of the nunber of octets per character. It also
i nplies that any conposite character sequence (CCS) SHOULD be pl aced
wi t hi n one bl ock.

The T140bl ocks MAY be transnmitted redundantly according to the

payl oad fornmat defined in RFC 2198 [3]. |In that case, the RTP header
is followed by one or nore redundant data bl ock headers, the same
nunber of redundant data fields carrying T140bl ocks from previ ous
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 dynani c payl oad type nunber assignnent, this
payl oad fornmat 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 MUST 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 mest anp: 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 tinestanp offset and |l 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 format with redundant data, the transnitter
MAY sel ect a nunber of T140bl ock generations to retransnmit 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 tinmestanp
is not sufficient to identify a packet in the presence of |o0ss unless
extra information is provided. Since sequence nunbers are not
provided in the redundant header, sone additional rules nust be
followed to allow the redundant data corresponding to mssing prinmary
data to be nmerged properly into the streamof prinmary data

T140bl ocks:

- Each redundant data bl ock MJST contain the sane data as a
T140bl ock previously transmitted as prinmary data, and be
identified with a tinestanp 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 last in the redundancy area.

- Al T140bl ocks fromthe ol dest desired generation up through
the generation i medi ately preceding the new (prinmary)

T140bl ock MUST 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 conti guous and in order

3. Reconmended procedures
Thi s section contai ns RECOWENDED procedures for usage of the payl oad
format. Based on the information in the received packets, the
receiver 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 Recomended basi c procedure

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

On reception, the RTP sequence nunber is conpared with the sequence
nunber 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 MAY
be included in the packets following to the procedures in RFC 2198.

I f network conditions are not known, it is RECOMMENDED to use one
redundant T140bl ock in each packet. If there is a gap in the RTP
sequence nunbers, 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 fromthe sequence nunber in
the RTP header for that packet. |If there are redundant T140bl ocks

wi th sequence nunbers mat ching those that are missing, the redundant
T140bl ocks nmay be substituted for the m ssing T140bl ocks.

Both for the case when redundancy is used and not used, m ssing data
SHOULD be marked by insertion of a missing text marker in the
received stream for each m ssing T140bl ock, as specified in ITUT
T.140. Addendum 1 [1].

3.3 Recommended procedure for conpensation for packets out of order

For protection against packets arriving out of order, the foll ow ng
procedure MAY be inplenmented 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 allow time for the m ssing packet(s) to arrive. It is
suggested that the waiting tine be limted to 0.5 seconds. For the
case when redundancy is used the waiting tine SHOULD be extended to
t he nunber of redundancy generations times the T.140 buffering timer
if this product is known to be greater than 0.5 seconds.

If a packet with a T140bl ock bel onging to the gap arrives before the
waiting tinme expires, this T140bl ock is inserted into the gap and

t hen consecutive T140bl ocks fromthe | eadi ng edge of the gap nay be
consumed. Any T140bl ock which does not arrive before the tinme limt
expires should be treated as |ost.
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3.4 Transm ssion during "silent periods" when redundancy is used.

When using the redundancy transmi ssion schene, and there is nothing
more to transnmit 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 avoi ded, a zero-length
primary T140bl ock MAY be transmitted with the redundant data.

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 normal
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 I ast T140bl ock SHOULD NOT be i npl enented by
repeatedly transmitting the same packet (with the sanme 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 w thout redundancy.
0 1 2 3
01234567890123456789012345678901
B T S S e s e i s S i S S S S S S T S SR S S S i S S S
| V=2| P| X] CC=0 |M T140 PT | sequence nunber |
B Lt r s i i i o o T s ks S R S
| ti mestanp (1000Hz) |
B s T s s e T o e S T ks et s oot ST S S S o S S 3
| synchroni zati on source (SSRC) identifier |
B T S S e s e i s S i S S S S S S T S SR S S S i S S S
T. 140 encoded data +

+
+ e +
B T ST S e T S S S i i S

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

B s T s s e T o e S T ks et s oot ST S S S o S S 3
| V=2| P X] CC=0 |M "RED' PT | sequence nunber of primary |

B T S S e s e i s S i S S S S S S T S SR S S S i S S S
| tinmestanp of primary encoding "P" |

B Lt r s i i i o o T s ks S R S

synchroni zati on source (SSRC) identifier |

e T o S S e S

|

B s T s s e T o e S T ks et s oot ST S S S o S S 3
| 1] T140 PT | tinestanp offset of "R' | "R' block length |
B T S S e s e i s S i S S S S S S T S SR S S S i S S S
| O] T140 PT | |
S S +
| |
+ "R' T.140 encoded redundant data +
| |
+ S +
| | |
i S i S S +
| "P" T.140 encoded prinmary data |
+ +
+ S +
|

+-

Fi gure: Exanples of RTP text packets.

Hel I strom St andards Track [ Page 7]



RFC 2793 RTP Payl oad for Text Conversation May 2000

5.

Security Considerations

Since the intention of the described payload format is to carry text
in a text conversation, security neasures in the form of encryption
are of inportance. The anmpbunt 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 whole RTP packets. Wen
redundant data is included, the sanme security considerations as for
RFC 2198 apply.

M ME Media Type Registrations

Thi s docunent defines a new RTP payl oad nane and associated M Me
type, T140 (text/t140).

6.1 Registration of MM nedia type text/t140

M ME nedia type nane: text
M ME subtype nane: t140

Requi red paraneters: None
Optional paraneters: None

Encodi ng considerations: 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 Recomendati on.
RFC 2793.

Appl i cations which use this nedia type:
Text communication termnals and text conferencing tools.

Addi tional information: None

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

Person & email address to contact for further information:
Gunnar Hel | strom
e-mail: gunnar. hell strom@mitor.se
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I nt ended usage: COVMON
Aut hor | Change controller
Qunnar Hel I strom | IETF avt WG
gunnar . hel Il strom@mitor.se | c/o Steve Casner casner @i sco.com
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10. Full Copyright Statenent
Copyright (C) The Internet Society (2000). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng 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.

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