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Document ISO/IEC 10646 JTC1/SC2/WG2:N3240 from the national body of China
proposes adding three new characters to the Tibetan block:

TIBETAN ABOVE TRANSFORMED LETTER RAGU

TIBETAN ABOVE TRANSFORMED LETTER LA
and TIBETAN ABOVE LETTER SA

The present document addresses the three issues raised in the justification given in the
proposal for encoding these three characters.

1.  Forming Common Tibetan Ligatures:
The first reason for requesting the addition of these characters is given as:

“...these 3 characters are high frequency character in the Modern Tibetan and
usually used as a combining element to form Tibetan composite character, such

as’ﬁ, ﬁ‘, ;\, ﬁ, 6, %7 ‘ia %’ r’ﬁ, %, (g, (E, %" ga %a %’ %7 ﬁa lg’ %" g’ ?a

ﬁ, ﬁ, & etc. These are the basis components of Tibetan composite character.”

In the present document all the composite Tibetan character ligatures in the above quote
have been re-typed, using a freely available open source word processor (OpenOffice.org
Writer v2.1) and the existing UCS Tibetan block characters. This I believe adequately
demonstrates that there is no need to encode the proposed characters simply to produce
correct glyph forms for these frequently occurring Tibetan combinations. For reading
purposes all these combinations are represented correctly using the current set of UCS
characters, and they are rendered correctly using modern “smart” font formats &
associated glyph shaping and display technologies:

A | U+OF62 U+0F90 g | U+0F62 U+0F92 £ | U+0F62 U+0F94

E | U+0F62 U+0F97 & | U+OF62 U+0F99 5 | U+OF62 U+OF9F
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& | U+0F62 U+0F051 & | U+OF62 U+0F53 ‘}ﬁ U+0F63 U+0F90
% | U+OF63 U+0F92 % | U+OF63 U+0F94 % | U+OF63 U+OF95
‘E U+0F63 U+0F97 %‘ U+0F63 U+0F9F 2 | U+OF63 U+OFA1
A | U+0F63 U+OFA4 A | U+0F63 U+OFA6 ﬁ U+0F66 U+0F90
ﬁ U+0F66 U+0F92 ¥ | U+OF66 U+0F94 § | U+OF66 U+OF9F
¥ | U+0F66 U+0FA1 S | U+OF66 U+0FA3 N | U+0F66 U+OFA4
X | U+OF66 U+0FA6 3 | U+OF66 U+OFA8

A concern is that encoding the three proposed characters would result in there being two
different ways of representing the combinations illustrated in the table above. The
resulting glyph forms would be visually identical even though the underlying characters
and character ordering would be different. The proposed encoding would also result in
two possible base characters for these combinations, a problem which current
normalization processes could overcome.

2. Finding the root letter in words
The second reason given for encoding these characters is:

“..if added these 3 characters, the code of ISO/IEC 10646 in BMP could
describe the characteristics of Modern Tibetan character. The Modern Tibetan
character is combining of prefix, head letter, root letter, subjoined letter, vowel,
suffix and post suffix. The existing ISO/IEC 10646 can’t rightly describe these
component, for example, the fist code of S and N~ all are U+0F66, but of 2 is
head letter and N of NX is root letter. If added these 3 characters to BMP, from
U+0F40 to U+0F69 are the root letters, then it can rightly describe the Modern
Tibetan characteristics.”

Tibetan readers who understand the basic rules of Tibetan grammar have of course
always been able to determine the bare root letter (vkyang pa) in a word. So if glyphs for
the characters are rendered correctly on screen or paper a Tibetan reader will have no
difficulty identifying the root letter in a word. If any ambiguity is encountered this root
may be determined by reading the word in context. As demonstrated in the previous
comment (1.) there are no real issues regarding proper display and ligature formation
using the existing UCS Tibetan characters - so a Tibetan reader should have no problem
determining the root letter.

Thus the reason for the proposed characters can only be to aid the computer processing of
Tibetan. To a computer or software application Tibetan words like 3%, & SR NAK
etc. are simply processed as strings of characters in a sequence - the visual position of the
resulting glyphs is inconsequential for all underlying processing except rendering.
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Determining the root letter in a word is important in processes such as collation since the
primary collation in a word is based on its root letter. So the computer application needs
to either employ some algorithm for determining the root letter in Tibetan words; have
the root letter marked or flagged by some sort of marker character; have the characters in
words re-ordered so that the sort keys are in sequential order of precedence; or employ a
table defining a suitable set of collation weights and elements.

The proposed new characters would partially enable one of the possible ways of
indicating the root letter in a word as, being combining characters, these super-fixed
prefix characters would then have to occur (and be entered) following the character for
the root letter in a word with which they would combine.

However this only solves half the stated problem. There is also the equal and near
identical problem of characters for other prefix characters occurring before the character
for the root letter in a word. To solve this other half of the problem is WG2 at some later
date going to be presented with a proposal for ¥~ TIBETAN PREFIX LETTER GA;
3% TIBETAN PREFIX LETTER DA; ¥“ TIBETAN PREFIX LETTER BA; ¥+
TIBETAN PREFIX LETTER MA; and 3~ TIBETAN PREFIX LETTER ACHUNG ?
These characters would necessarily also be required if one wanted to “solve” the problem
of determining the root character in a word by placing it first in the character string
representing that word.

In passing it might also be noted that there is not universal agreement on what the root
letter in some Tibetan words is. Some Tibetan grammarians including Ngag dbang bsTan
dar have subscribed to the minority view that the root consonant in words with the
combinations & and & is a rather than ® or V. [see: Ngag dbang bstan dar (1759 - ca.
1840) Yi ge'i bshad mkhas pa'i kha rgyan, Beijing: Mi rigs dpe skrun khang, 1982]

3. Collation issues

The third, and would seem most important, reason for requesting the additional
characters proposed in N3240 is stated as:

“... the sort order of Tibetan character base on the root letter, so the rightly find

out root letter of every Tibetan glyph, then Tibetan character has sorted is
possible based on BMP.”

Admittedly the collation for the languages using the Tibetan script is particularly
complex due to the presence of prefix and head letters before the root letter which is the
primary sort key. This prevents culturally correct ordering of Tibetan being accomplished
using simple sort routines. However collation of UCS Tibetan can be accomplished using
other well documented and widely implemented means. Perhaps members of the China
national body are unaware that successful implementations of culturally correct Tibetan
and Dzongkha collation (both languages written in Tibetan script follow essentially the
same set of rules) already exist for UCS encoded Tibetan in widely available software:

1. The Microsoft Corporation’s recently released Windows Vista operating system
and environment implements culturally correct collation of UCS Tibetan. (Cathy
Wisnick of Microsoft using information provided by experts from the Dzongkha
Computing Project was largely responsible for this implementation.)
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2. The free and open source OpenOffice.org software suite since version 2.0 has
supported correct collation for Dzongkha which also works for Tibetan. (Specific
“Tibetan” collation has not yet been implemented only because no one has as yet
contributed Tibetan locale data to that project.)

If we take a random hst of Tibetan words typed in UCS characters: Y, q@f\
G, 54, ¥, SR AR Mg <0 HE HT 2 99, I, 4R they can be
successfully sorted in OpenOffice.org to obtain the correct Tibetan dictionary
ordering:

File Edit View Insert Format Table Tools Window Help
E-SH= BSR V= &E B BE-» B RETQ

|| |Default v | | Jomohari vi|ja ~» B J U |s\=== |11 IE::=Z &4+

Column Key type
1 % | |Character set (%) Ascending
( Descending

~
Ckey 2 1 % | |Character set @) Ascending
) Descending

[key 3 1 % | |Character set @ Ascending

- () Descending
Direction Separator
O Tabs
© Rows () Character
= Language Setting
Dzongkha v [[] Match case

Figure 1

v . v v v v Av v v v v v
Resulting ordering: Mma&, I, iﬂ& R gq , q@ﬁ, ng , AR A9, q%’ﬁ ) G’ﬁ ,

A QAR NANC _ which is correct for both Tibetan and Dzongkha.

3. The Mimer SQL database engine also successfully implements a multi pass
collation for UCS Tibetan using weighted collating elements defined in a table
which can be modified if a different collation is desired. See:

For Tibetan combinations with the root letter letters (KA) and (KHA) this is as
follows:

'&HOFA0#<<#OF88##0FO0#"

' <#0F51##0F40#"'

' <#O0FS56##0F40#"

' <#O0F62##0F90+#"

' <#0F63##0F90#"'

! <#O0F66##0F90+#"'

' <HOFS56##0FO02##0F90+#"'
' <#OFS56##0F0co6##0F90#"'
'SH#OFA1#<<#0F88##0F91#"'

' <#0F58##0F41#"

' <#0F6O0##0F41#"'

4. Tibetan collation can also be achieved using routines available as part of the free
and open source ICU (International Components for Unicode) library.
see: <http://icu-project.org/>
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5. The Dzongkha Linux project has successfully incorporated Dzongkha collation
into the dz_ BT locale for glibc. This has now been included in other Linux
distributions. Dzongkha Linux is an example of a fully localized operating
system, and set of applications using UCS Tibetan script. This collation using ISO
14651 syntax was developed in Bhutan by Mr. Pema Geyleg while he was a
student at Sherubtse College. The LC_COLLATE element could be more or less
copied straight over into a bo_CN locale for glibc.

Thus it is demonstrable that there is no requirement for the three characters proposed in
N3240 order to successfully implement Tibetan collation.

Additional Remarks

The encoding scheme for Tibetan characters in the UCS is based on the natural order of
Tibetan characters - this is the order in which Tibetan school children learn to spell out
Tibetan words, the order in which Tibetan letters are written on paper and the order in which
they are normally typed.

This encoding scheme for Tibetan characters was decided upon only after consideration of all
possible alternatives (including that now proposed again in N3240) which included much
discussion amongst experts and WG2 members. During these discussions it was realized that
each of the possible models had certain strengths and weaknesses but finally a consensus was
arrived at that the model, subsequently adopted in the encoding found in ISO/IEC 10646
Amendment 31, was the most suitable. The numerous successful implementations of UCS
Tibetan in software applications over the last seven years has confirmed this view.

The current UCS encoding of Tibetan script has already been successfully adopted by all
government departments in Bhutan for documents and data in their national language
Dzongkha. It has also been adopted by several major Tibetan text input projects.

While the UCS encoding of Tibetan characters does not specifically indicate which is the root
letter in Tibetan and Dzongkha words this presents no major difficulties in real world
applications including collation. On the other hand, adding the characters proposed in N3240
would have the overall effect of greatly complicating matters with the sole perceived benefit
of enabling simplistic sorting in a culturally expected manner (though this would logically
require the encoding of an additional four TIBETAN PREFIX LETTER characters as well as
the three in the current proposal).

However this would in fact not be the case since characters in the current encoding, which
has now existed for as a standard for seven years, would still need to be accommodated - the
proposed characters would only introduce multiple ways of representing the same words and
a whole new way of ordering Tibetan characters within strings. This would of course mean
that existing implementations of UCS Tibetan, several of which I have been closely involved
with, would require major modification. Encoding these characters would also introduce
many obvious data normalization and security issues which N3240 does not address.

Since there are no real differences in ordering between languages using the Tibetan script a
standardized collation for UCS Tibetan script characters following that ordering is plainly
desirable. In order to accomplish this, defining a better ordering for Tibetan characters than
that currently found in the Default Unicode Collation Element Table (DUCET) allkeys.txt
and in the ISO/IEC 14651 Standard would be a good start.

- Christopher J. Fynn
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Appendix 1: Structure of Tibetan “syllables”
The basic unit of meaning or morpheme in Tibetan & Dzongkha is the tsheg bar or
“name” (ming) usually referred to as a “syllable” in English language books on Tibetan.

Words consist of one or more these “syllables”.

wel

Vo
tsheg
head Ietter 4, sufﬁx
prefix -bq NN
"root" letter™
post sufﬂx

subjomed letter

Figure 2

Each syllable contains a root letter (ming zhi) which is the primary sort key and may
additionally have any/or all of the following parts: prefix, head letter, sub-fixed letter,
vowel sign, suffix, and post-suffix. Syllables are normally delimited by a #sheg or another
punctuation character.

‘rz)i\ C\ m?-\\
=
s (] lII

v U'\%‘\L

e

e
A e c\\

Figure 3
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Comments on proposal N3240.

Appendix 2:
Table of standard Tibetan & Dzongkha letter combinations
s “os) xR e
FREC
parerodt og = vy Y% X AN g =& g
T2 1T 4 1T A% ¥ 3 3 7
A B 3 q
T8 3 8 9 § § § § 3
] S
S 3
&
E E o
9 T3 9
? 2 75 %5 3
S g
3 3 1A % %
j 3 3 3 S
x g A ¥ g q
A g X
= 8 3 3 5 3 § § f
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sy sqeg|  xsAy el
@R’RI'
i T8 1 A% 8 3
« g S B
3 T ¥ 3
$ %
£ E
H
q q
3 & 3
.
"
< 2 A
& g
~‘1 4 q
N y Y N
9 3 2 3
&
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Comments on proposal N3240.

Note: This table includes only the standard combinations in Tibetan & Dzongkha grammar - i.e.
those used in writing native Tibetan & Bhutanese words. It does not include other combinations
found in common loan words (e.g. the R in Q).

Appendix 3:

Table of Tibetan & Dzongkha prefixes and root letter’ combinations

Rgﬂ'gﬂ'@'&:ﬂé'

prefix

FRear

bare
root

ey

s v s
54“"'6%’ X'&!QT N'&Iﬂ"'
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e Lt
. ATy adjes <ad] el
Bqee T
AR 1

q g

z

5 g

7 5

&
n 1 A L

q 3 8 3

) 3 g

)

®) :

%) 3 g

Y 5 %5 3

a i % %
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Comments on proposal N3240.

prefix

RRA
bare
root

ey

Skl

el
?’5«15"

N~
N'&QT

&)

6
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Samg B T i

prefix bare
root foXe] [edre e m X QN
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Comments on proposal N3240.

12 v‘\vﬁ v Av
R@ﬂ g &Rﬂq
~~ g e g
‘2’\4'14\1'6{ 64“"6%’ R'&YQT A\Y'&!ﬂ"'
Sqee B
preflx bare . o B
root e v oG e dlt X 2| I\ ) ) <
E

1l &Rﬂﬁ ming gzhi - name-base. This is the letter which forms the basis of a name (T.
ming) or morpheme. It is one of the thirty consonants either alone (kyang pa) or with
modifications. It can be modified with one or more of the following additions to produce
a name: a suffix, post-suffix, prefix, super-fix letter, sub-joined letter, or one of the four
vowel signs. It is the primary letter upon which alphabetization is carried out. It is the
only letter in a name or syllable (with a few exceptions) which can have a vowel sound
joined to it. In Tibetan there can only be one name-base per name. Some Dzongkha
words contain an additional name base or ming mtha' ( 5\!?3«12!‘?').

Appendix 4. Encoding model of Tibetan in the UCS

It is important to understand the model used for encoding Tibetan script in the UCS
following the adoption of ISO/IEC 10646 Amendment 31, in 1999.

Regular & Combining Consonants

Vertically combined conjuncts of consonants and vowels occur frequently in Tibetan
script text. However whether or not two neighbouring characters should stack vertically
or be written left to right, one following the next, cannot always be determined simply by
applying contextual or grammatical rules. For this reason, as well as the frequency and
complexity of these vertical conjuncts in Tibetan text, experts concurred that a model
somewhat different from that adopted for Devanagari and other many other Indic scripts
was necessary.

The model used for encoding Tibetan in the UCS is an explicitly stacking model based on
Tibetan orthography or the layout of Tibetan letters - not on the rules or logic of Tibetan
grammar. In the UCS two complete sets of consonants were encoded as separate
characters: one set of “headline” consonant characters (from U+0F40 to U+0F6A), to be
used for single consonants or for the consonant occurring in the topmost position of any
conjunct stack; and a second a set of combining consonant characters (from U+0F90 to
U+0FBC) to be used for all additional consonants which occur in a stack. Characters for
Tibetan vowels, usually written as marks combining with or dependant on consonants or
consonant stacks, are encoded between these two sets of consonants from U+0F71 to
U+0FBI. Strictly speaking modern Tibetan and Dzongkha proper use only four vowel
signs U+0F72, U+0F74, U+0F7A and U+0OF7C. The other vowel signs are used only in
transliteration of Sanskrit and other foreign words in Tibetan script.
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Character Order

Conjunct stacks are usually encoded in the order which the parts are written, first the
character for the consonant in the topmost or headline position, followed by characters
for any combining consonants and then by the character(s) for any vowel(s):

U+0F66 U+0F90 U+0FB2 U+0F74
“ ‘s "
[ §
N+" l+~-'+"’l =

N

Figure 4

This follows the order in which Tibetan school children learn to write and spell out
words.

In this way it is easy to represent even the very long stacks found in some religious texts:

U+0F4F

U+0FAO

U+0FA2

U+0FA2

U+0FB7

U+0FB2

U+0FA3

Figure 5

After the character for the final below base consonant in a stack, characters for vowels or
marks occurring below the final consonant are entered followed by those for vowels or
marks occurring above the glyph for the base character (from the top of the first
consonant upwards):

5:3%%

U+0F67 U+OFB2 U+O0F71 U+0F72 U+OF7E

Figure 6
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Syllables & Encoding

As mentioned above (Appendix 1) the basic unit in Tibetan & Dzongkha is the tsheg bar
usually referred to as a “syllable” in English language books on Tibetan. The character
encoding for the complex syllable sgrubs which contains a prefix, head letter, root letter
sub-fixed letter, sub fixed vowel sign, suffix and post-suffix is as follows:

prefix head suffix pcst tsheg U+0F56 U+0F66 U+0F56 U+OF65  U+0OFOB
o . L S A A S
v v v
q QN ) q q N )
«Sgr <+ U+0F92
subjcined
letter —* U+0FB2 —»

<«vowel <« U+0F74

U+F56 U+0F66 U+0F32 U+0FB2 U+0F74 U+F56 U+0Fe6 U+OF0B

Figure 7

The base character in a Tibetan stack talked about in the character encoding for Tibetan
should not be confused with the grammatical root letter (ming zhi) in a Tibetan syllable.

Also see: Encoding model of the Tibetan script in the UCS by Christopher J Fynn (March
5, 2004)

A table of Tibetan collation elements based on the UCS encoding is illustrated in the
following section.
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Basic Collation Table for UCS Tibetan Characters
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Tibetan Collation Table cont.
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Tibetan Collation Table cont.
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Tibetan Collation Table cont.
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Tibetan Collation Table cont.

By combining the rules of Tibetan syllable formation (Appendix 1, 2, 3) with the
encoding for Tibetan in the UCS which follows the principles described above (Appendix
4) a table of collation elements for use with ISO 14651 or the UCA can be derived. Such
a table is illustrated above.
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Key to collation table

The table on the preceding pages lists the basic UCS Tibetan characters & combinations
used in words in ascending collation order. It is based on the usual (dictionary) order for
collating Tibetan & Dzongkha words. (Any corrections or improvements that can be

suggested by Tibetan experts in China would be most welcome.)

The colour of the cell the UCS characters are in indicates the strength of the difference

between that element and the previous element in the chart, as follows:

Contraction or
No Expansion

Primary difference

Secondary Difference
0F88

0F90

0F56 Tertiary difference

0F42
OF7E

Quarternary difference
or no difference

Also see:

Sorting Unicode Tibetan using a Multi-Weight Collation Algorithim - by Robert Chilton.

A

0F42
0F51
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Primary difference

Secondary Difference

Tertiary difference

Quarternary difference
or no difference
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