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X. 400 Use of Extended Character Sets

Status of this Meno

2.

2.

This RFC specifies an | AB standards track protocol for the Internet
comuni ty, and requests discussion and suggestions for inprovenents.
Pl ease refer to the current edition of the "I AB Oficial Protocol

St andards" for the standardi zation state and status of this protocol.
Distribution of this nmeno is unlimted.

| nt roducti on

Since 1988, X 400 has had the capacity for carrying a | arge nunber of
different character sets in a nmessage by using the body part
"Ceneral Text" defined by 1SO1EC 10021-7.

Since 1992, the Internet also has the neans of passing around
nmessages containing nmultiple character sets, by using the mechani sm
defined in RFCM M

This RFC defines a suggested nmethod of using "General Text" in order
to harnoni ze as nmuch as possible the usage of this body part.

General principles
Goal s

The target of this menp is to define a way of using existing
standards to achi eve:

(1) in the short term a standard for sending E-mail in the
Eur opean | anguages (Latin letters with European accents,
G eek and Cyrillic)

(2) in the mediumterm extending this to cover the Hebrew and
Arabi c character sets

(3) inthe long term opening up true international E-nail by
allowing the full character set specified in | SO 10646 to be
used.
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The aut hor believes that this docunent gives a specification that can
easi |y acconpdate the use of any character set in the 1SOregistry,
and, by giving guidance rules for choosing character sets, will help
i nt erwor ki ng.

2.2. Famlies of character sets
2.2.1. 1SS0 6937/T.61

| SO 6937 is a code technique used and recommended in T.51 and T.101
(Tel etex and Vi deotex service) and in X 500, providing a repertoire
of 333 characters fromthe Latin script by use of non- spacing
diacritical marks. It corresponds closely to COTT recommendati on
T. 61.

The problemwi th that technique is that the character stream conmes in
two nodes, i.e., sonme characters are coded with one byte and sone
with two (conposite characters). This makes infornmation processing
systens such as an E-mail UA or GW nore conpl ex.

It is also not extensible to other |anguages |ike Korean or Chinese,
or even G eek, wthout invoking the character set sw tching
t echni ques of 1S0O 2022.

2.2.2. 1S0O 8859

| SO 8859 defines a set of character sets, each suitable for use in
some group of |anguages. Each character in | SO 8859 is coded in a
single byte.

There are currently 11 parts of SO 8859, plus a "supplenentary" set,
regi stered as SO IR 154. Most | anguages using single-byte characters
can be witten in one or another of the | SO 8859 sets. There are
sets covering Greek, Hebrew and Arabic, but there is stil

controversy over the problem of the rendering direction for Hebrew
and Arabi c.

All the | SO 8859 sets include US-ASCI| as a subset. Al use 8 bits.

| SO 8859 is regarded by nany as a solution; for instance, the X

wi ndows system now cones with | SO 8859-1 as the "standard" character
set, with the possibility of specifying others. But since the sane
applications often do not support character set switching within
text, it is problematic to use these in a truly nmultilingua
environnment. (Al so, nost fonts claining to be "I SO 8859-1" in X11R5
are actually 7-bit fonts. The inplied lie is very unfortunate.)
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It turns out to work fine, however, if the second | anguage is
English, since this can be witten in all |1SO 8859 sets.

The parts 3 and 4 have not seen wi de acceptance, and it is expected
that they will be discarded. They should therefore not be used.

Note that an |1 SO 8859 set is actually 2 sets in the | SO sense: US-
ASCIl in the G set and another character set in the GL set. The
over| oading of the word "character set"” is unfortunate, but
traditional

2.2.3. 1S0O 10646

At the nonent of witing, |SO 10646 has just been accepted as an
International Standard. It is basically a 32-bit character set, with
all of the currently used characters being nunbered by the first 16
bits, |eaving sone roomfor expansion

It is not possible to use | SO 10646 as a normal character set,
because it does not conformto the rules for usage of byte val ues set
down in |1 SO 2022 and other places; it uses the "control space" for
(parts of) graphic character codes.

There are a nunber of ways to encode | SO 10646 characters "on the
wire". There are nmethods within the |1 SO 2022 standard to switch to
these, either as "other coding systemwi thout return" or as "other
coding systemwith return" (that is, you can go back fromit to the
one you cane fromusing an | SO 2022 escape sequence).

The followi ng registrations have been nade:

| SO 10646 UCS-2 Level 1 has been registered with ESC 2/5 2/15 4/0,
| SO 10646 UCS-4 Level 1 has been registered with ESC 2/5 2/15 4/ 1,

The following are applied for:

Reg# Escape sequence Standard/ Sponsor Descri ption

174 ESC 2/5 2/15 F | SO | EC 10646 UCS- 2, Level 2
175 ESC 2/5 2/15 F | SO | EC 10646 UCS- 4, Level 2
176 ESC 2/5 2/15 F | SO | EC 10646 UCS- 2, Level 3
177 ESC 2/5 2/15 F | SO | EC 10646 UCS- 4, Level 3
178 ESC 2/5 F | SO | EC 10646 UTF-1

<< NOTE: The registration nunbers for UCS-2 |level 1 and UCS-4
level 1 are not known. Neither are the assigned final characters
for the other sets. Information requested! >>
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This character set will becone very inportant in the future, but at
the nmonment, few systens are able to support this directly.

The Ceneral Text body part can be used for carrying any of these
character sets.

2.3. Body parts that can be used in X 400

At the nonment, no established way of transferring a full set of
characters in X 400-based E-mail exists. In the future, it is likely
that a new body part, based in |ISO 10646, will be avail able, or
General Text nay be able to use | SO 10646, but this matter has not yet
been clarified.

In the short term the deployed and avail abl e body parts are:
(1) | A5Text

(2) For X.400/84: 1S06937Text and Tel et ex

(3) For X. 400/88: General Text

| A5Text is the nethod of choice for E-mail that contains only
characters fromIA5 (equivalent to US-ASCI ).

The |1 SOC6937Text body part is defined in the SO D S docunents
corresponding to X 400(84) [10]; these never becane a standard, so
they are now quite difficult to find. It is in principle limted to
using text that can be presented in | SO 6937, but since | SO 6937
refers to the | SO 2022 net hod of changi ng character sets, it is
theoretically possible to use any 1SO regi stered character set, but
there is no facility for announcing the character sets used. This
makes interworking with equi pnent that does not support the same
character sets conpl ex.

It is still, however, the only body part suitable for carrying non-
pagi nated text in non-basic character sets in X 400(84).

Tel etex, which is identical in all versions of the X 400 standard,
has the sane problemof inplicit |S06937, but has the added probl em
that it also specifies a page format, with, for instance, a left
margin of 5 character positions. This is often not desirable.

The details of Teletex are specified in recormmendation T.51 and its
relatives.

General Text is defined in | SO 10021-8, the part of [9] that
corresponds to CCITT recommendation [11]. It is an Extended body
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part, so no nodification to CCITT inplenentations is needed to carry
it.

General Text is suitable for interchange, since it has got proper
announcenent facilities. It can use any nunber of character sets, and
announces them both in the Encoded I nformation Types of the X 400
envel ope and the paraneters of the body part.

W reconmend this body part for carrying unformatted text in
X. 400/ 88.

3. GQGU DELI NES FOR THE GENERATI ON OF GENERALTEXT
3. 1. Formal definition of General Text

A Ceneral Text nmessage is a byte streamthat contains characters and
character sw tching sequences according to [12].

The X. 400 ASN. 1 definition of the General Text body part is:

gener al -t ext - body- part EXTENDED- BODY- PART- TYPE
PARAMETERS Gener al Text Par anet ers | DENTI FI ED BY i d- ep- gener al -t ext
DATA Gener al Text Dat a
;.= id-et-general -text

Gener al Text Paraneters ::= SET OF Character Set Regi stration
Character Set Regi stration ::= I NTEGER (1..32767)
General TextData ::= General String

The definition is fromI|SQO |EC 10021-7 [9], Annex |, with

nodi fications nmade in the MHS | npl ementor’ Cuide, version 8, chapter
3.6.3, bullet F130. It does not appear in the CCTT version of the
st andar ds.

3.2. Brief description of |SO 2022 character set sw tching
There are 4 graphic character sets active at any tinme in a
Gener al Text nessage, called &, GL, & and G3. In addition, there are
2 control character sets, called CO and Cl.
At any nonment, one of the sets (0-G3 is active in code positions 2/1
to 7/ 14, and another is active in code positions 10/0 to 15/15. The
setting is achieved by so-called "locking shift" sequences.

(Formal Iy, code positions 2/0 and 7/ 15 are reserved for "space" and
"DEL" respectively, and only 94-character character sets can be used
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in Q. In practice, this restriction is sonetines ignored)

Single characters fromthe non-active sets may be invoked by the use
of "single shift" sequences.

The control character sets always occupy the code positions 0/0 to
1/15 (C0) and 8/0 to 9/15 (Cl).

The character sets currently active as G-G3 and C0-Cl1 may be changed
usi ng "character set designating sequences”

At the beginning of a General Text nmessage, one nust always assume
that set 2 (1A5) is active as O, shifted into the lower half, that
set 1 (standard) is active as C0, and that no GI-G3 or Cl set is

i nvoked. This is specified in the definition of "General String" in
[5], the definition of ASN. 1 encodi ng (section 23.5.2).

If this is not a suitable initial state, a nessage nust al ways start
with the necessary announcers and escape sequences to designate and

i nvoke the character sets that are actually used. The character sets
in use may be changed later in the nmessage by use of escape
sequences.

The paraneters of a General Text nessage always |list all the character
sets used, by quoting their |SO reference nunbers.

It is inpossible to use a character set not registered with 1SOin a
Gener al Text nessage.

It is also inpossible to decide on the true neaning of a byte in a
Gener al Text nessage wit hout scanning the whol e nmessage for shift and
escape sequences.

3.3. How to use the character sets
RECOMVENDATI ON
When the text to be rendered is representable in one of the character
sets of 1SO 8859, the G0 set should be set to | SO 646 Internationa
Ref erence Version (1991), also called US-ASCII, ISOIR-6
The ol der character set SO IR 2, SO 646 |1 RV(1983), should NOT be
used. This nmeans that the escape sequence ESC 2/8 4/2 (designating
US-ASCI1 as ) should al ways occur at the beginning of the nessage.

The Gl set should be set to the character set identified by the
rel evant |1 SO 8859 part. & and G3 are not used.
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This corresponds to the first level of |1SO 4873 usage.

For the currently defined parts of |1SO 8859, the character set
designations for the GlL set are (relative to | SO 8859: 1987):

Par t | SO I R nane Escape sequence Renarks
for Gl use

1 | SO 1 R- 100 Esc 2D 41 West Europe (Latin-1)

2 | SO IR 101 Esc 2D 42 East European (Latin-2)
3 | SO I R- 109 Esc 2D 43 (Latin-3)

4 | SO 1 R 110 Esc 2D 44 (Latin-4)

5 | SO | R- 144 Esc 2D 4C Cyrillic

6 | SO I R-127 Esc 2D 47 Ar abi c

7 | SO 1R 126 Esc 2D 46 G eek

8 | SO 1 R 138 Esc 2D 48 Hebr ew

9 | SO | R- 148 Esc 2D 4D Tur ki sh (Latin-5)

10 | SO | R 157 Not |isted Sam (Latin-6)

The escape sequence for 8859-10 (Latin-6) is not listed in RFC 1345.

NOTE: The use of |1SO 8859-3 and | SO 8859-4 is NOT recomrended if
ot her possibilities exist.

NOTE: There is a debate about the Arabic and Hebrew character sets.
These | anguages are normally read right to | eft, but encodi ngs have
been done in both "visual" (left to right) and "phonetic" (right to
left) ordering, there is significant disagreenent about what the
"right" way to do it is, and the character sets nentioned do not
specify it. So, one should be careful not to use these character sets
until a standard is agreed upon, or the result will probably be
unreadabl e (siht ekil).

(Note that there is some confusion as to what parts are actually

st andar di zed; the Norwegi an standards institute reports that only
part 1, 2, 3, 4, 6, 7 and 8 are currently standards. Qther reports
claimthat both 8859-10 and 8859-11 are standards, and | definitely
think that 8859-9 is.)

NOTE: |1 SO has not ruled out the possibility of changing the | SO 8859
standard. This would involve changing the registry information in
this table, so this should be assuned valid for |SO 8859 versions
that are current in 1993.

The Gl set should be permanently shifted into the upper half of the
code page.
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When the text is not representable in one of the | SO 8859 character
sets, the follow ng rules may be appli ed:

(1) |If any Latin characters are used, keep IA5 as the G0 set.

(2) If a nmainstreamcharacter set is used (Geek, Cyrillic,
Hebrew, Arabic), designate this as the GL character set,
and permanently shift this into the upper half of the code
page (LS1R).

EXCEPTI ON: The Japanese conmmunity has a long tradition of
swi tchi ng between the Japanese 16-bit character set

| SO IR 87 and US-ASCIlI as the Q0 set. See [7]

for details. If 1SOI1R87 is used, that techni que should be
used instead of the one recomended here.

(3) If occasional extensions to a character set that is
basically Latin occur (like accents, national variants
and so on), and these are available in a single character
set, designate the relevant set as & and use single
shift (SS2) to invoke characters fromthis character set.

The | SO 8859 suppl enentary set, SO IR 154, is recomended
for this purpose.

This corresponds to the |1 SO 4873 "second | evel " application
(4) If two non-Latin character sets are used, the second shoul d

be designated as G3, and shifted into the upper half of the

code page by the use of Locking Shift 3 Right (LS3R)

This corresponds to the 1SO 4873 "third level" application

(5) If avoidable, use of character sets with floating accents,
like 1 SO 6937, should be avoi ded.

(6) The shifts changing the lower half of the code table (SI/SQ
LS2 and LS3) should NOT be used.

RATI ONALE: Keeping the Q0 set reserved for US-ASCI1 will ensure that
text in US-ASCII has the sane bit representation al ways.

The use of the upper code page for other scripts ensures that both
text in these | anguages and text of this type nmixed with English can
be represented w thout the use of shift sequences.

I f the I anguage and/or content of a text is conpletely unknown,

chapter 5 gives an algorithmthat rmay be used to deci de upon the
character sets. This might, for instance, be suitable for use at
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automati c mail gateways.

NOTE: At the tine of this witing, few applications that use | SO 4873
Il evel 2 and level 3 encoding exist. It has been estimted that

i nplerenting themin an application that already uses a rich
repertoire of characters is a matter of progranmer-days, not
progranmer - nont hs, but this has not been proven.

4. GU DELI NES FOR THE RENDERI NG OF CGENERALTEXT

As a basic rule, one should NOT assunme that any of the rul es above
are foll owed.

An user agent capable of rendering General Text shoul d:

(1) ALWAYS be able to identify and render characters in | A5 no
matter how they are designated and invoked.

(2) ALWAYS be able to identify and render characters in the
"native" character sets, no matter how they are designated
and i nvoked.

(3) ALWAYS indicate the presence of characters that cannot be
adequately represented on the current output device.

(4) NEVER render a character in an unknown or unrepresentable
character set by displaying the character in the sanme bit
position in the native character set.

(5) PREFERABLY be able to identify and render characters that are
the sanme as characters in the "native" character sets, even
t hough they are designated and i nvoked as part of other
character sets. This applies in particular to the
"invariant" part of |1SO 8859, parts 1 through 6

(6) PREFERABLY be able to conbine the floating accents of |SO
6937 with their base characters for suitable rendering using
the capabilities of the current output device.

(7) PREFERABLY be able to display text both in a npbde using
fal |l backs for nonrenderable characters and in a node
desi gnati ng nonrenderabl e characters as such

(8) PREFERABLY be able to save the content of a General Text
nmessage to a file or other suitable nedia, saving al
character set information, for |ater processing by other
means. It is not illegal to render the character set
information into a different format; however, it should be
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noted that it is easy to lose vital information if the fornmat
chosen for representing character sets does not offer the
possibility of referencing all character sets in the |ISO

regi stry of character sets.

These requirenents al so apply to gateways that transformthe nmessage
into some other format, for exanple a gateway that transforns a
nmessage into MMe using [7] for the purpose.

5.  RECOMMVENDATI ON FOR SELECTI ON OF CHARACTER SETS
5.1. Algorithmfor selection of character sets

When one has text in which characters from several character sets
occurs, and wants to process this into a General Text docunment, it is
often hard to guess right at the character sets to select.

The foll ow ng paragraphs give an algorithmthat can be started at the
begi nning of a nmessage, and at the end of it, return a set of
character sets that can be used as (0..G3 character sets, OR an

i ndication that the task is inpossible.

VARI ABLES:

UsedSet s
The set of character sets that MJST be used for this nessage

Usabl eSet s
The set of character sets that MAY be used for this nessage.
Each set al so contains a counter for each character position.
Possi bl eSet s
The set of all the character sets known to be usable in the
destination format.
ALGORI THV
1) Add A5 (ISOIR6) to the UsedSets (as @0).

2) Get the next character of the text. |If the text is
conpl etely anal yzed, go to FI N SHED

3) If it is in the UsedSets, go to 2).
4) Find the set of character sets from Possi bl eSets in which the

character occurs. If it does not occur in any, report
failure.
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5) If it is in a single character set in PossibleSets only, add
this set to UsedSets, and go to 2).

6) If it is in nore than one character set, add these to
Possi bl eSets (if not already present), and increment the
counter for that character in all the sets. Go to 2).

FI NI SHED)

1) (FI'NAL SELECTI ON) Renopve any character set in UsedSets from
Possi bl eSet s.

Zero the counters for any character in PossibleSets that also
occurs in UsedSets.
VWH LE (nore characters |left)
Sel ect one character set and nove it from PossibleSets to
UsedSget s.
Zero the counters for all characters in this set in the other
Possi bl eSet s.
END WHI LE
This step can be "tuned" any way you want, for instance by
choosing the character sets nost |likely to be understood at
the destination first, choosing the character sets covering
the nost characters first, avoiding rmulti-byte character sets
as long as possible, or any other schenme suitable for the
appl i cati on.

5.2. WHAT TO DO ON FAI LURE

Failure will occur in this schema if a character is found that is not
in the PossibleSets. It may then be handled in one of the follow ng
ways:

(1) Replace the character with the SUB control character
(2) Replace the character with Keld Sinmonsen Mienonics [8].
This is a reversible transformation as long as the
recipient is aware that it has been used, but requires

passi ng out-of-band infornmation to indicate this.

(3) Replace the lost characters with any suitable fallback or
mmenoni ¢ schene intended for human under st andi ng

(4) Bounce the nessage/refuse the conversion/give up

The action to be taken may be different based on the percentage of
"l ost" characters.
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I f the nessage has "controls"” |ike "conversion with |oss prohibited",
only the last possibility may be used.

5.3. RECOMMENDED CHARACTER SETS

There are 2 steps in the algorithmabove that are left for |ocal
j udgenent :

(1) Selection of the sets to appear in PossibleSets.

(2) The algorithmfor deciding which character set to select in
step 9.

In the context of generating X 400 General Text nessages, the
follow ng is recommended:

Sets in Possibl eSets:

| SO I R-6 Esc 28 42 (@&0) US-ASCII, |A5, |S0646

| SO I R 100 Esc 2D 41 (Gl) |SO 8859-1 West Eur ope

SO 1R 101 Esc 2D 42 (Gl) |SO 8859-2 Central / East ern Europe
| SO | R 144 Esc 2D 4C (Gl) 1SO-8859-5 Cyrillic

| SO | R-127 Esc 2D 47 (Gl) 1SO-8859-6 Arabic

| SO | R-126 Esc 2D 46 (Gl) 1SO-8859-7 Geek

| SO IR 138 Esc 2D 48 (Gl) |SO 8859-8 Hebr ew

| SO | R- 148 Esc 2D 4D (Gl) 1S0O-8859-9  Turki sh

The following nmulti-byte character sets are reconmmended:

| SO I R 87 (Japanese JI'S C6226-1983) Esc 24 29 42 (Gl)
| SO I R 149 (Korean KS C 5601-1989) Esc 24 29 43 (Gl)
| SO | R-58 (Chi nese GB 2312-80) Esc 24 29 41 (Gl)

It is a STRONG recommendation that character sets not |isted above,
whi ch do not add any new characters to the total set of characters
given by the character sets above, should NOT be used in X 400

i nt er change.

SO IR 87 is the Japanese character set that is allowed in a Tel etex
string, such as the subject field.

NOTE: | SO IR 87 has been "superseded" by 1SOIR-168, which allows two
extra Kanji characters. Any application that handles I SO IR-87 should
al so be able to handle |1 SO | R-168.

Al gorithm for selecting character sets:

Start at the top of the |list above, and add each set only if it is
needed.
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7. Security Considerations

Security issues are not discussed in this neno.
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