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1 Introduction

This is a proposal to encode the following eight characters as part of the “Latin Extended-D” block in the
Universal Character Set (ISO/IEC 10646):

GLYPH CODE CHARACTER NAME

L A7B0 LATIN CAPITAL LETTER L WITH RING BELOW

o

A7B1 LATIN SMALL LETTER L WITH RING BELOW

Op—t

A7B2 LATIN CAPITAL LETTER L WITH RING BELOW AND MACRON

orﬂ

l A7B3 LATIN SMALL LETTER L WITH RING BELOW AND MACRON

R A7B4 LATIN CAPITAL LETTER R WITH RING BELOW
r A7B5 LATIN SMALL LETTER R WITH RING BELOW
}:{ A7B6 LATIN CAPITAL LETTER R WITH RING BELOW AND MACRON

A7B7 LATIN SMALL LETTER R WITH RING BELOW AND MACRON

o

The author understands that the Unicode Technical Committee tends presently towards disapproval of pro-
posals for encoding precomposed characters for Latin, but the matter deserves a formal review as the pro-
posed characters are part of a widely-used, legacy scholarly encoding and an existing ISO standard.

2 Background

The eight proposed characters are prescribed by the international standard ISO 15919:2001 “Transliteration
of Devanagari and related Indic scripts into Latin characters” for the transliteration of vocalic letters used
for writing Sanskrit. These letters — r, T, 1, | and their upper case forms — are used, respectively, for
transliterating & U+090B DEVANAGARI LETTER VOCALIC R, & U+0960 DEVANAGARI LETTER VOCALIC RR, @&
U+090C DEVANAGARI LETTER VOCALIC L, ¥ U+0961 DEVANAGARI LETTER VOCALIC LL and corresponding
characters in other Indic scripts. They represent phonemically and semantically distinct letters of Indic
scripts. The under-rings and macrons are inherent aspects of the transliterated forms and the combination is
considered an atomic letter in these systems. Various combining marks may be added to these base letters
in order to represent nasalization, accents, and other features.
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In several Indic transliteration systems, the vocalic letters are represented using a dot below instead of a ring
below. These dotted forms are already encoded in the UCS:

L U+1E36 LATIN CAPITAL LETTER L WITH DOT BELOW

| U+1E37 LATIN SMALL LETTER L WITH DOT BELOW

L: U+1E38 LATIN CAPITAL LETTER L WITH DOT BELOW AND MACRON
I U+1E38 LATIN SMALL LETTER L WITH DOT BELOW AND MACRON
R U+IE5A LATIN CAPITAL LETTER R WITH DOT BELOW

r  U+1E5B LATIN SMALL LETTER R WITH DOT BELOW

R U+1ESC LATIN CAPITAL LETTER R WITH DOT BELOW AND MACRON

U+1ESD LATIN SMALL LETTER R WITH DOT BELOW AND MACRON

Bl

The ring-below letters are preferred because they offer precision in uniquely distinguishing the vocalic letters
from retroflex letters, which are represented using dot below. In various conventions, the usage of r and /
for 7 and % conflicts with the use of these dot-below forms for the retroflex flaps € ra and € rha and the
retroflex lateral flap @& /a.

3 Analysis

Certainly, the proposed forms may be produced by attaching «; U+0325 COMBINING RING BELOW to either
a Latin small letter ‘r’ or ‘I’ base, and additionally the < U+0304 COMBINING MACRON for the long forms.
However, there is solid rationale for encoding these letters as precomposed characters, as discussed below.

First, the proposed characters are the only basic vowel letters in ISO 15919 that do not have a one-to-one
correspondence to Latin characters already encoded in ISO 10646 (see figure 3).

Second, it is necessary to treat each of the proposed characters as a base letter, which is a single Latin letter
or a combination of a Latin letter and one or more Latin diacritics that corresponds to a single Indic letter. In
ISO 15919, additional diacritics are used with vowels only for indicating nasalization (% U+0303 COMBINING
TILDE) and Vedic accents (<> U+0304 COMBINING ACUTE ACCENT, etc.) (see figures 4 and 5). At present,
T must be represented using a sequence of a letter and two diacritics: <r U+0072 LATIN SMALL LETTER R,
¢ U+0325 COMBINING RING BELOW, & U+0304 COMBINING MACRON>; and the accented form T is produced
by adding a third diacritic to the base sequence. Accented and nasalized vowels are not considered basic
letters in Indic scripts, so using marks to represent them in transliteration is appropriate; however, usage of
combining marks for producing basic romanized letters does not properly distinguish between marks that
are a structural part of a base letter and those that indicate other features. The ideal way to represent f is <f
*LATIN SMALL LETTER R WITH RING BELOW AND MACRON, o U+0304 COMBINING ACUTE ACCENT>.

Third, the sequences of combining signs currently needed for representing 1, 1, 1, | are still not rendered
properly in several fonts. In such instances the combining ring below is positioned at the horizontal center
of the glyph, not below the stem of ‘r’ and ‘I’, as is expected. This is particularly noticeable in italics. The

results are unsightly, especially in printed materials. Precomposed letters would help to resolve this issue.

Fourth, the letters 1, T, 1, | are part of a widely-used 8-bit encoding standard known as Classical Sanskrit

eXtended+ (CSX+). The CSX+ encoding has been used by Indologists since 1998 and was the first imple-
mentation of the transliteration convention established in ISO 15919. CSX+ is an expansion of the Classical
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Sanskrit/Classical Sanskrit eXtended (CS/CSX) encoding that was developed in 1990 at the 8th World San-
skrit Conference in Vienna. It was the base encoding for electronic versions of Indic texts and served as the
basis for several Indic Latin fonts used for the publication of Indological articles and books. As shown in
figure 1, not only are the four small letters designated as precomposed characters in CSX+, but the accented
forms are as well.!

Fifth, there have been numerous discussions in the Indological community over the past several years re-
garding the representation of 1, T, ], ] as single characters in ISO 10646 on par with the dot-below forms.

0% 9% o

Until now these requests have not been formally raised.

4 Recommendation

These eight characters are used commonly for the transliteration of Indic scripts by general and academic
user communities. An encoding for these in the UCS as precomposed characters will assist in retaining com-
patibility with the long-standing, but now legacy, CSX+ encoding. It will enable their usage as base letters in
ISO 10646 as is the intent of ISO 15919. Moreover, these characters will ensure one-to-one synchronization
between ISO 15919 and ISO 10646.

5 Character Data

Properties for the proposed letters given in the Unicode Character Database format are:

A7BO;LATIN CAPITAL LETTER L WITH RING BELOW;Lu;0;L;0052 0325;;;;N;;;;A7Bl;

A7B1;LATIN SMALL LETTER L WITH RING BELOW;L1l;0;L;0072 0325;;;;N;;;A7B0;;A7BO

A7B2;LATIN CAPITAL LETTER L WITH RING BELOW AND MACRON;Lu;0;L;0052 0325 0304;;;;N;;;;A7B3;
A7B3; LATIN SMALL LETTER L WITH RING BELOW AND MACRON;L1;0;L;0072 0325 0304;;;;N;;;A7B2;;A7B2
A7B4;LATIN CAPITAL LETTER R WITH RING BELOW;Lu;0;L;004C 0325;;;;N;;;;A7B5;

A7B5; LATIN SMALL LETTER R WITH RING BELOW;L1;0;L;006C 0325;;;;N;;;A7B4;;ATB4

A7B6; LATIN CAPITAL LETTER R WITH RING BELOW AND MACRON;Lu;0;L;004C 0325 0304;;;;N;;;;ATB7;

A7B7;LATIN SMALL LETTER R WITH RING BELOW AND MACRON;L1l;0;L;006C 0325 0304;;;;N;;;A7TB6;;A7TB6
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128 C 147 6 165 N 184 1 203 B W2 — 241 ¢
129 i 148 6 166 1 185 & 204 kh 223 242 T
130 é 149 o 167 1 186 o 205 ¢ 224 a 243 d
131 & 150 168 & 187 R 206 ¢ 225 B 244 D
132 & 151 u 169 1 188 y 207 T 226 A 245 n
133 & 152 & 170 189 208 & 227 1 246 N
134 & 153 O 171 & 190 u 209 1 228 1 247 §
135 ¢ 154 U 172 1 191 ¥ 210 1 229 1 248 §
136 & 156 4 173 n 192 & 211 & 230 U 249 s
137 & 156 & 174 1 193 1h 212 o 231 1 250 S
138 ¢ 157 t 175 1 194 t 213 & 232 R 251 7
139 i 176 1 195 E 214 & 233 T 252 m
140 1 159 r 177 1 196 O 215 1 234 R 253 M
141 1 160 space 178 1 197 n 216 1 235 1 254 h
142 A 161 { 179 1 198 f 217 G 236 L 255 H
143 A 162 6 180 1m 199 & 218 C 237 1

144 E 163 1 181 & 200 Kh 219 h 238 L

145 = 164 1 182 a 201 k 220 h 239 n

146 & 183 1 202 space 291 — 240 N

Figure 1: Chart showing the CSX+ encoding (from Pandey 1998: 418). The four small letters
proposed for encoding are boxed in red.
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Latin | Dev. | Gur. | Guj. Ben. Ori. | Tam. | Mal. | Kan. | Tel Sim. MNotes
a A |wm [ |g o [ | e | |@ 2,
a M o (2 |&r |U [ |0 | | [P

e G

2 ize

i T & |9 |3 a |8 |2 |a 52 |®

1 3 s |9 5 &l FT LD 183 | &5 d

u 3 |g (G |® a |2 |2 g |la |G

u I |lg |8 |@ g |2 (29 |ew |g |C2

8 |3 |4y
e
I P
o | |
e |® oo e | |°
e |z [ [ a4 (v [F [8 |o |95 |
é 2
ai o [ |2 @ @ |8 |99 |e &
0 | @ (8 | ®
0 A |§ [ [w c |2 |® |w |z |@

Figure 2: Chart showing transliteration of vowels in various Indic scripts in ISO 15919 (source:
http://homepage.ntlworld.com/stone-catend/trimainl.htm). The vocalic letters are high-
lighted.
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Latin lower case UPPER case || Latin lower case UPPER case

3 0061 0041 r 0072 + 0325 0052 + 0325

] 0D0E3 00C3 & D072 0325+ | W52+ 0325+

0304 0304

5 0101 0100 1 006C + 0325 004C + 0325

A 0101 + 0303 0100 + 0303 I 006C + 0325+ | 004C + 0325 +
0304 0304

e 00E6 00Co e 0065 0045

o 01E3 01E2 Fa 1EBD 1EBC

1 0069 0049 = 0113 0112

i 0129 0128 8 0113 + 0303 0112 + 0303

i 012B 012A i 00EA 00CA

1 012B + 0303 012A + 0303 O 006F 004F

u 0075 0055 0O 00F5 00D3

a 0169 0168 O 014D 014C

a 016B 016A O 014D + 0303 014C + 0303

a 016B + 0303 016A + 0303 S, 00F4 00D4

1 016D 016C

Figure 3: Chart showing transliteration of basic and nasalized vowels in ISO 15919 (source: http:

//homepage.ntlworld.com/stone-catend/triunltv.htm).
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Latin

lower case

UPPER case

Latin

lower case

UPPER case

4 00EI 00C1 0072+ 0325+ | 0052 + 0325 +
0301 0301
5 00ED 00C0 0072 + 0325+ | 0052 + 0325 +
0300 0300
2 0061 + 0331 | 0041 + 0331 0072 + 0325+ | 0052 + 0325 +
0331 0331
z 0101 + 0301 | 0100 + 0301 0072+ 0325+ | 0052 + 0325 +
0304+ 0301 | 0304 + 0301
5 0101 + 0300 | 0100 + 0300 0072+ 0325+ | 0052 + 0325 +
0304+ 0300 | 0304+ 0300
3 0101 + 0331 | 0100 + 0331 0072 + 0325 + | 0052 + 0325 +
0304+ 0331 | 0304+ 0331
7 00ED 00CD 006C + 0325 + | 004C + 0325 +
0301 0301
S 00EC 00CC 006C + 0325 + | 004C + 0325 +
: 0069 + 0331 | 0049 + 0331 gé?g — géﬁg —
= C + 0325+ + 0325 +
: 012B + 0301 | 0124 + 0301 i L
3 012B + 0300 | 012A+0300 = TR e
i 012B+0331 |012A+0331 |4 J0ES 00CR
u 00FA 00DA e 0065 + 0331 0045 + 0331
U [O0F3 00D? P 1E17 E16
u 0075 +0331 _[0055+0331 |2 e =7
& 0I6B +0301 | 016A+0301 | STEENE TCENTT
& 016B +0300 [016A +0300 | o T
O 016B+0331 | 016B+0331 | — T
0 006F + 0331 | 004F + 0331
5 1E53 1E52
Y 1E51 1E50
5 014D + 0331 | 014C + 0331

Figure 4: Chart showing Unicode characters and sequences used for representing translitera-
tion of Vedic accents in ISO 15919 (source: http://homepage.ntlworld.com/stone-catend/
triunlta.htm).
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1, Latin basic vowels with diacritics prescribed in IS0 552
159719
LATIN CAPITAL LETTER A WITH MACRON AMND TILDE 01004+ 0305
LATIN SMALL LETTER & WITH MACREON AND TILDE 0101 + 03035
LATIN CAPITAL LETTER I WITH MACRON AND TILDE 01248 + 0303
LATIN SMAILLETTERI WITH MACRON AND TIIDE 012B + 0203
LATIN CAPITAL LETTER T WITH MACRON AND TILDE 0168 + 0203
LATIN SMAILLETTER U WITH MACRON AND TILDE 0168 + 0303

LATIN CAPITAL LETTER RWITH RING EELOW

0052 + 0325

LATIN 8MALL LETTER R WITH RING EELOW

0072+ 0325

LATIN CAPITAL LETTER EWITH RING BEELOW AND MACRON

0052 4+ 0325+ 0304

LATIN EMALL LETTER E WITH RING BELOW AND LACRON

0072+ 0325+ 0304

LATIN CAPITAL LETTER LWITH RING BELOW

004C + 0325

LATIN EMALL LETTER L'WITH RING BELOW

Q0&6C + 0325

LATIN CAPITAL LETTER LWITH RING BELOW AND MACRON

004C + 0325 + 0304

vt | o | ot | o[ bty | o] ey e C:Ii stz | it | S0 | PL12

LATIN 3MAILL LETTEE L WITH RFING BELOW AND MACROH

006C + 0325 + 0304

E

& | LATIN 3MALL LETTER E WITH MACRON AND TILDE 0113+ 0303
6 LATIN CAPITAL LETTER © WITH MACRON AND TILDE 014 + 0303
o | LATIN SMALL LETTER © WITH MACRON AND TILDE 014D + 0303

Figure 5: Chart showing suggested names for transliteration letters in ISO 15919 that are not en-
coded in Unicode as of version 3.0 (source: http://homepage.ntlworld.com/stone-catend/

trinounl.gi f).



