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1. General Information/ Overview/ Abstract

This document lays down the Label Generation Rule Set for the Telugu script. Three main
components of the Telugu Script LGR, viz. Code point repertoire, Variants and Whole
Label Evaluation Rules have been described in detail here. All these components have
been incorporated in a machine-readable format in the accompanying XML file:
"proposal-telugu-lgr-07jun19-en.xml".

In addition, a list of test labels has been provided in the following file, which covers the
repertoire, variant code points and the whole label evaluation rules, providing examples
for valid and invalid labels: “telugu-test-labels-07jun19-en.txt".

2. Script for which the LGR is proposed

ISO 15924 Code: Telu

ISO 15924 Key N°: 340

[SO 15924 English Name: Telugu

Latin transliteration of native script name: telugu
Native name of the script: @eothd

Maximal Starting Repertoire [MSR] version: 4
The Unicode Standard, Version: 6.3

Telugu Unicode Range: 0C00-0C7F

3. Background of the Script and Principal Languages Using It

The Telugu language uses the Telugu script which is written in the form of sequences of
orthographic syllables. Each orthographic syllable is formed of one or more Telugu
characters placed from left to right and top to bottom. Telugu is one of the 22 scheduled
languages of India. The Telugu script is immediately related to Kannada and closely
related to the Sinhala script.



3.1 The Evolution of the Script

The origins of the Telugu script can be traced to the Brahmi alphabet of ancient India,
often known as Asokan Brahmi. Historically the script is derived from the Southern
Brahmi or Bhattiprolu Brahmi alternatively known as the Telugu Brahmi alphabet of 3rd
century BCE. Later, by 5th century during the Chalukyan period, it developed into a
common alphabet used for Telugu and Kannada. The Telugu-Kannada common alphabet
split into two separate alphabets during the 12th and 13th centuries AD to be called the
Telugu and Kannada scripts. In addition to the common origin, a longer period of shared
political and cultural confederation of the Telugu and Kannada speaking regions has
ultimately resulted in the considerable proportion of the shared identical character signs
between the two scripts (34 out of 63 characters, see Table 10) .

The earliest known inscriptions containing Telugu words appear on the bilingual coins of
Satavahanas that date back to 2nd century AD [104]. The first inscription entirely in
Telugu was made in 575 AD and was probably made by Renati Cholas, who started writing
royal proclamations in Telugu instead of Sanskrit. Telugu developed as a poetical and
literary language during the 11th century AD. Until the 20th century Telugu was written
in Granthic style very different from the colloquial language. During the second half of the
20th century, a modern written style emerged based on the modern colloquial language.
In 2008 Telugu was designated as a classical language by the Indian government.
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Figure 1: Evolution of Telugu script

3.2 Notable Features

The Telugu orthography superficially appears as a series of circles and semi-circles. Most
consonants carry a tick mark called Talakattu. The writing system is classified as abugida
type that employs alpha-syllabaries. The alphabet consists of vowels, consonants and
modifiers. Each of these vowels and consonants has one or more secondary allographs.
The secondary allographs always appear as dependent symbols on the first character of
asyllable. Each syllable is formed of a single standalone vowel or one or more consonants.
Each of these consonants may occur with an inherent vowel or modified by a secondary
vowel. A Consonant cluster may be formed with a single standalone character followed



by one or more secondary forms of consonants. The order of composition of syllabaries
does not match with the reading order. There are rules to learn to read orthographic
sequences into phonetic sequences whether simple or complex syllables.

3.3 The Telugu (8ene) Language

The Telugu language is a Dravidian language spoken by about 75 million (ca. 2001)
people mainly in the southern Indian states of Andhra Pradesh and Telangana where it is
the official language. It is also spoken in such neighboring states as Karnataka, Tamil
Nadu, Orissa, Maharashtra and Chattisgarh, and is one of the 22 scheduled languages of
India. There are also quite a few Telugu speakers in Canada, the USA, South Africa,
Malaysia, Mauritius, Myanmar, Sri Lanka and Réunion

3.4 Languages that Use the Telugu Script

The script is also used for ten other languages, viz. Gondi, Koya, Konda, Kuvi, Kolavar or
Kolami, Yerukala, Banjara or Lambadi, Savara or Sora, Adivasi Odiya and also Sanskrit.
In the Telugu speaking region, the tradition of writing Sanskrit in the Telugu script has
remained a common practice. During the last few decades, a considerable number of
publications in the form of text books, dictionaries and other reading material has been
produced in the Telugu script in Gondi, Koya, Konda, Kuvi, Kolami, Yerukala, Banjara,
Savara and Adivasi Odiya.

no. Name of the language Language Status EGIDS
(IS0639 Code) family Scale

1 Telugu (tel) Dravidian Scheduled and | 2

Classical

2 Gondi (gon) Dravidian Modern Tribal | 5

3 Koya (kff) Dravidian Modern Tribal 5

4 Konda (knd) Dravidian Modern Tribal 6b

5 Kuvi (kxv) Dravidian Modern Tribal 5

6 Kolavar or Kolami (kfb) Dravidian Modern Tribal 5
Yerukala (yeu) Dravidian Modern Tribal 6

8 Banjara or Lambadi (Imn) | Indo-Aryan Modern Tribal 5

9 Savara or Sora (srb) Austro- Modern Tribal 5

Asiatic
10 Adivasi Odiya (ort) Indo-Aryan Modern Tribal 5




no. Name of the language Language Status EGIDS
(IS0639 Code) family Scale
11 Sanskrit (san) Indo-Aryan Scheduled and | 4
Classical

Table 1: Main languages considered under Telugu LGR

3.5 The Structure of Written Telugu

The Telugu script as it is used for the Telugu language consists of a total of 72 characters
[102] comprising 40 consonants, 16 characters representing vowels that can stand alone
and 16 dependent signs, each corresponding one of the sixteen vowels excepting /a/ e;
no explicit dependent symbol exists for that sound, instead it is inherent with the
consonants in the absence of a dependent sign. Besides these, there are six additional
dependent symbols, of which five always occur with the vowels, as extensions. The sixth,
the halant sign : U+0C4D, occurs with consonants. The following subsections give further
details.

3.5.1 The vowels and vowel modifiers

There are fourteen vowel characters viz. e [a], es [a], @ [i], €2 [1], & [u], & [0], 220 [r], @ [1],
d[e], D [€], @ [ai], e [0], & [0], 2 [au], in the common inventory [103] for all the languages
using Telugu script [111] specified above and two (20 [F], = [I]) to write Sanskrit loan
words. For these vowels, there are corresponding fifteen marks, except for e [a] (which
is inherent). These are listed in Table 2 below. There are six modifiers for vowels: <:¢ [~],
<o [m], < [h], & [~] (a special symbol not common in standard Telugu writings), & [:.]
(the avagraha sign, commonly used to indicate doubling the vowel length and follows
only long vowels), and & [H] (the halant sign, when appended to a consonant, deducts the
inherent vowel /a/ from it). The halant sign has similar characteristic as that of a
secondary vowel sign in that both of them delete the inherent vowel [a] when added to
consonants.

R1.Inherent vowel deletion rule: An inherent vowel of a consonant gets deleted either
before a matra sign or before the halant sign.

No. Independent vowels Dependent vowels
primary allographs secondary allographs
with code points with code points
1. eo U+0CO5 No explicit sign
recognized or encoded
2. es U+0C06 = U+0C3E
3. 2 U+0C07 %: U+0C3F




No. Independent vowels Dependent vowels
primary allographs secondary allographs
with code points with code points
4, & U+0C08 2: U+0C40
5. & U+0C09 2o U+0C41
6. &3 U+0COA <oe U+0C42
7. 2 U+0COB <y U+0C43
8. 2oe U+0C60 e U+0C44
0. 2 U+0C0C < U+0C62
10. 2r U+0C61 2 U+0C63
11. » U+0COE 2 U+0C46
12. o U+0COF % U+0C47
13. » U+0C10 2 U+0C48
14. 2 U+0C12 ZU+0C4A
15. & U+0C13 ?U+0C4B
16. Z U+0C14 & U+0C4C
Table 2: Vowels and the corresponding dependent signs
No. Modifier signs Code Points Common name
1. & U+0C00 Candrabindu
2. e U+0C01 Ardhanusvara or Arasunna
3. 30 U+0C02 Purnanusvara or Sunna
4, U+0C03 Visarga
5. ER U+0C3D Avagraha
6. & U+0C4D Halant

Table 3: Vowel modifiers and the consonantal modifiers

3.5.2 The Anusvara or sunna (<o - U+0C02)

The Anusvara or sunna represents a homorganic nasal before the corresponding
consonant and as a substitute to transcribe word final /mu/. Essentially it substitutes a
cluster of a Nasal Consonant + Halant before a consonant. Writing alternatively with a
nasal consonant + Halant + Consonant is rare and often occurs while transcribing
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Sanskrit words. Otherwise the writing practice with nasal consonant + Halant +
Consonant of the later type is virtually absent in Telugu.

No. Homorganic nasal = Homorganic nasal + Halant
Archiphoneme /M/

1. ©o8 /laMka/ o2y /lanka/ ‘island’

2. Sowd /kaMce/ g~ [kance] ‘fence’

3. 2oty /paMTa/ g /panTa/ ‘harvest’

4, o /kaMta/ 88 /kanta/ ‘hole’

5. o /kaMpa/ g0y /kampa/ ‘thornybush’

6. god /kaMsa/ g0y /kansa/ ‘king Kansa’

7. oz /siMha/ N /simha/ ‘lion’

Table 4: Homorganic nasal and Homorganic nasal + Halant

3.5.3 Nasalization: Candrabindu (:¥ U+0C00) or arasunna (3¢ U+0C01)

Candrabindu, which denotes nasalization of the preceding vowel, is used in the Prakrit
texts transcribed in the Telugu script and the arasunna as in old Telugu e« /telligu/
‘telugu’. Present-day Telugu users do not use the candrabindu frequently unless to bring
special emphasis as in haa, hiif, etc.

3.5.4 The Consonants

The Telugu consonants have an implicit vowel /a/ included in them. As per the traditional
classification, they are categorized according to their phonetic properties. There are 5
varga groups (classes) and one non-varga group. Each varga corresponds to a particular
set of stops characterized by particular place of articulation. Each varga contains four oral
stops and one nasal stop ordered by the complexity of their manner from left to right as
[-vd,-asp, -nas], [-vd, +asp, -nas], [+vd, -asp, -nas], [+vd, +asp, -nas], [+vd, -asp, +nas]
(where, vd = voiced, asp = aspirated, nas = nasal). Each feature set defines the character
by the varga. Each varga from top to bottom are defined by an additional place feature of
articulation. The non-varga set is again divided into two subsets, each is characterized by
absence or presence of sonority; i.e. [+/- son]. The obstruents characterized by [-son]
are fricatives, viz. 3[$], a[s], ® [s], 3 [h], while the remaining carry the feature of sonority
i.e. [+son].

No. -;asp |1 +asp | I -;asp | I +asp |I -;asp | I
Place of -vd S -vd S +vd | S +vd S +vd | S
Articulation | -nas 0 -nas 0] -nas | O -nas 0 +nas | O




1. Velar & k| ® kh | ¢ g | gh |& n
2. | Palatal ) c | ch o |5 |6 |jh [® |&
3. Retroflex & t |6 th | ¢ d |¢& dh | € n
4. Dental ) t & th | & d |6 dh | ® n
5. Bilabial D p | ® ph |e& b | bh | &0 m
Table 5: Classification of stop consonants
Sonorants o |y |6 r |e r (3) 1 v ] bS] v
i 3 |S | |[s [& |s [& |h
Fricatives

Table 6: Non-stop consonants

4. The Development Process and Methodology

The Neo-Brahmi Generation Panel involves a number of different scripts with distinct
Unicode blocks. Each of these scripts usually will have a separate LGR. However, a
common thread runs through the neo-Brahmi scripts in the process of LGR
development.

A number of guiding principles that are laid out will be used in the development of the
scheme. As specified elsewhere, the NBGP adopts the following principles in the
selection of code-points from the code-point repertoire for the Telugu language script. A
principle, like the Inclusion principle, deals with whether the character is regularly used
in the language, besides its unambiguous nature.

The second important principle, the exclusion principle, deals with the use of the code
point repertoire for root zone and does not allow every character that is tabulated in the
Unicode chart. A baseline layer of restriction is set for the Domain Name System by the
protocol known as IDNA (Internationalized Domain Names in Applications). IDNA
excludes some characters from the Unicode repertoire for the concerned script. An
additional layer is added for the root zone, called the Maximal Starting Repertoire (MSR).
Telugu does not have many such characters that are restricted. One such character for

example is, the Avagraha" 2" (U+0C3D), which is restricted by MSR even if allowed by
the IDNA protocol.
Similarly, certain punctuation marks that were used in the traditional texts are not

assigned any code points and hence not necessary to be included here. Other cases such
as symbols and abbreviations are not permitted. In addition to the above, rare and



obsolete characters though recognized in the Unicode chart of Telugu will not be
permitted in the root zone LGR.

4.1 How to Avoid Duplicate Domain Names Involving ZW] and ZWN]?

ZW] and ZWN] are used mainly to write two distinct displays of the same consonant
cluster or sequence which do not have any semantic and phonetic significance (see 4.2).

Accepting ZW] and ZWN] in domain names creates confusion to a majority of the
linguistic community and joiner characters are prohibited for the Root Zone, hence this
is explicitly prohibited by the NBGP.

If ZW] and ZWN]Js are allowed in domain names for Telugu, they create two distinct
forms of the same domain name. To make the browsers and DNS to treat them as equal,
we have to ignore ZWJ] and ZWN]Js for comparing two words. The same procedure is
usually followed by the spell-checkers of the language.

4.2 Zero Width Joiner and Zero Width Non-Joiner in Telugu Domain Names

MSR excludes invisible characters like Zero Width Non-Joiner (U+200C) and Zero Width
Joiner (U+200D), as they require ad hoc representation in different ways. These are
required in certain cases where a typical visual shape of an akshar is desired.

There are contrastive usages of written forms derived from the use of Zero Width Joiner
(ZW]) and Zero Width Non-Joiner (ZWN]). They have special roles in the writing system
of Telugu.

ZWN] is used in sequences like Consonant (C) + Halant (U+0C4D) + Consonant, where the
second C is prevented from taking the usual dependent allograph (vattu) form after
(below) the first consonant, as in the following example:
1. &(U+0C15) + & (U+0C4D) +% (U+0C38) + & (U+0C4D) +& (U+0C35) +=~ (OC3E) =
SN without using ZWN]
Example: J§b5é°g,3°

2. & (U+0C15) + ¢ (U+0C4D) + ZWN]J (U+200C) +% (U+0C38) + ¢ (U+0C4D) + &
(U+0C35) +== (OC3E) = &3~ using the ZWN]
Example: mé&séogéo

Both forms of the words though written with different graphic signs may mean the same
and they are also same even in their pronunciation. Though the second form was not
previously common, its usage is gaining ground due to the influence of English and Hindi.
It is frequently used in transcribing many English words into Telugu, such as ‘software’

(26, using ZWN]). The word ‘software’ will become .3*’3355 if ZWN] is not used.

8



4.3 Methodology to incorporate the feedback received through Public Comment
process

The Telugu script LGR proposal was published for public comment to allow those who
had not participated in the NBGP to make their views known. The NBGP analyzed all
comments received to finalize the proposal. The analysis of public comments can be
accessed online given at [112].



5. The Repertoire

In this section, we present the discussion on the code points that would form the repertoire of code
points licensed by the [MSR] to be validated and used in the root zone label generation rules.
Section 5.1 provides the section of the [MSR] applicable to the Telugu script on which the
Telugu code point repertoire is based. Section 5.2 details the code point repertoire that the
Neo-Brahmi Generation Panel proposes to be included in the Telugu LGR.

5.1 Telugu section of Maximal Starting Repertoire [MSR] Version 4
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Figure 2: Telugu Code Page from [MSR]

!This document needs to be printed in color for this to be read correctly.
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5.2 Code Points Repertoire

In the following, the Telugu Script Unicode Code points have been presented and
discussed with reference to the Principles that constrain the label generation rules. It is
important to note that the purpose of this document is to state unambiguously the Telugu
code points that can be used in the root zone repertoire.

The following table lists 63 code points for the Telugu LGR, out of a total number of 67
code points listed in MSR, excluding four code points which are obsolete.

No. | Unico | Glyph | Character EGIDS Indic Reference
de Name status Syllabic
Code Category
Point
1. [ 0C02 o | TELUGU SIGN A 2 Tel ANUSVARA | 102, 103
NUSVARA 4 San
5 Others?
2. | 0C03 g TELUGU SIGN 2 Tel VISARGA 102,103
VISARGA 4 San
5 Others
3. | 0CO05 e TELUGU LETTERA |2 Tel Vowel 102,103
5 Others
4, | 0C06 es TELUGU LETTER AA |2 Tel Vowel 102,103
5 Others
5. | 0C07 Q TELUGU LETTER 2 Tel Vowel 102,103
5 Others
6. | 0C08 & TELUGU LETTERII |2 Tel Vowel 102,103
5 Others
7. 1 0C09 & TELUGU LETTERU |2 Tel Vowel 102,103
5 Others
8. | 0COA & TELUGU LETTER UU |2 Tel Vowel 102,103
5 Others
9. | 0COB 2» | TELUGU LETTER 2 Tel Vowel 102,103
VOCALICR 5 Others
10 | OCOE D TELUGU LETTERE |2 Tel Vowel 102,103
5 Others
11. | OCOF 9 TELUGU LETTEREE |2 Tel Vowel 102,103
5 Others

2 Others are the EGIDS 5 languages, listed in Table 1: Main languages considered under Telugu LGR
11



No. | Unico | Glyph | Character EGIDS Indic Reference
de Name status Syllabic
Code Category
Point
12. | 0C10 o TELUGU LETTER Al |2 Tel Vowel 102,103
5 Others
13. | 0C12 2 TELUGU LETTER O 2 Tel Vowel 102,103
5 Others
14. | 0C13 5 TELUGU LETTER OO |2 Tel Vowel 102,103
5 Others
15. [ 0C14 EAS TELUGU LETTER AU |2 Tel Vowel 102,103
5 Others
16. | 0C15 & TELUGU LETTER KA (2 Tel Consonant | 102,103
5 Others
17. | 0C16 S TELUGU LETTER 2 Tel Consonant | 102,103
KHA 5 Others
18. | 0C17 & TELUGU LETTER GA (2 Tel Consonant | 102,103
5 Others
19. | 0C18 0 TELUGU LETTER 2 Tel Consonant | 102,103
GHA 5 Others
20. | 0C19 2 TELUGU LETTER 2 Tel Consonant, | 102,103
NGA 5 Others Nasal-
Consonant
21. | 0C1A 3 TELUGU LETTER CA (2 Tel Consonant | 102,103
5 Others
22. | 0C1B & TELUGU LETTER 2 Tel Consonant | 102,103
CHA 5 Others
23. | 0C1C 2 TELUGU LETTERJA |2 Tel Consonant | 102,103
5 Others
24. | 0C1D fot¥) TELUGU LETTER 2 Tel Consonant | 102,103
JHA 5 Others
25. | OC1E P TELUGU LETTER 2 Tel Consonant, | 102,103
NYA 5 Others Nasal-
Consonant
26. | OC1F & TELUGU LETTER 2 Tel Consonant | 102,103
TTA 5 Others
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No. | Unico | Glyph | Character EGIDS Indic Reference
de Name status Syllabic
Code Category
Point
27. 1 0C20 S TELUGU LETTER 2 Tel Consonant | 102,103
TTHA 5 Others
28. | 0C21 & TELUGU LETTER 2 Tel Consonant | 102,103
DDA 5 Others
29. | 0C22 & TELUGU LETTER 2 Tel Consonant | 102,103
DDHA 5 Others
30. | 0C23 ) TELUGU LETTER 2 Tel Consonant, | 102,103
NNA 5 Others Nasal-
Consonant
31. | 0C24 ) TELUGU LETTERTA (2 Tel Consonant | 102,103
5 Others
32. | 0C25 1) TELUGU LETTER 2 Tel Consonant | 102,103
THA 5 Others
33. | 0C26 & TELUGU LETTER DA (2 Tel Consonant | 102,103
5 Others
34. | 0C27 & TELUGU LETTER 2 Tel Consonant | 102,103
DHA 5 Others
35. | 0C28 3 TELUGU LETTER NA (2 Tel Consonant, | 102,103
5 Others Nasal-
Consonant
36. | 0C2A o) TELUGU LETTER PA (2 Tel Consonant | 102,103
5 Others
37. | 0C2B D TELUGU LETTER 2 Tel Consonant | 102,103
PHA 5 Others
38. | 0C2C ) TELUGU LETTER BA (2 Tel Consonant | 102,103
5 Others
39. | 0C2D 23 TELUGU LETTER 2 Tel Consonant | 102,103
BHA 5 Others
40. | 0C2E 20 TELUGU LETTER MA (2 Tel Consonant, | 102,103
5 Others Nasal-
Consonant
41. | OC2F o TELUGU LETTER YA (2 Tel Consonant | 102,103
5 Others
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No. | Unico | Glyph | Character EGIDS Indic Reference
de Name status Syllabic
Code Category
Point
42.10C30 s TELUGU LETTER RA (2 Tel Consonant | 102,103
5 Others
43. |1 0C32 r3) TELUGU LETTER LA (2 Tel Consonant | 102,103
5 Others
44, 1 0C33 & TELUGU LETTER 2 Tel Consonant | 102,103
LLA 5 Others
45. | 0C35 3 TELUGU LETTER VA (2 Tel Consonant | 102,103
5 Others
46. | 0C36 % TELUGU LETTER 2 Tel Consonant | 102,103
SHA 5 Others
47.10C37 a TELUGU LETTER 2 Tel Consonant | 102,103
SSA 5 Others
48. 1 0C38 % TELUGU LETTER SA (2 Tel Consonant | 102,103
5 Others
49, 1 0C39 3 TELUGU LETTER HA (2 Tel Consonant | 102,103
5 Others
50. | 0C3E = TELUGU VOWEL 2 Tel Matra 102,103
SIGN AA 5 Others
51. | OC3F 23 TELUGU VOWEL 2 Tel Matra 102,103
SIGN I 5 Others
52. | 0C40 & TELUGU VOWEL 2 Tel Matra 102,103
SIGN 11 5 Others
53. 1 0C41 0 TELUGU VOWEL 2 Tel Matra 102,103
SIGN U 5 Others
54. | 0C42 30 TELUGU VOWEL 2 Tel Matra 102,103
SIGN UU 5 Others
55.10C43 =N TELUGU VOWEL 2 Tel Matra 102,103
SIGN VOCALICR 5 Others
56. | 0C44 Oy TELUGU VOWEL 2 Tel Matra 102,103
SIGN VOCALIC RR 5 Others
57. | 0C46 o TELUGU VOWEL 2 Tel Matra 102,103
SIGN E 5 Others
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No. | Unico | Glyph | Character EGIDS Indic Reference
de Name status Syllabic
Code Category
Point
58. | 0C47 7 TELUGU VOWEL 2 Tel Matra 102,103
SIGN EE 5 Others
59. | 0C48 o TELUGU VOWEL 2 Tel Matra 102,103
SIGN Al 5 Others
60. | 0C4A e TELUGU VOWEL 2 Tel Matra 102,103
SIGN O 5 Others
61. | 0C4B 4 TELUGU VOWEL 2 Tel Matra 102,103
SIGN 00 5 Others
62. | 0C4C P TELUGU VOWEL 2 Tel Matra 102,103
SIGN AU 5 Others
63. | 0C4D & TELUGU SIGN 2 Tel Matra 102,103
VIRAMA 5 Others

Table 7: Included code points

5.3 Code Points Not Included

Referring to the principle in section 4, the code points to be excluded from the repertoire
are the following, for the reasons listed.

The following code points are not in widespread use.

e 0CO00: TELUGU LETTER CANDRABINDU
e 0CO1 <« TELUGU LETTER ARASUNNA

e (0COC~ TELUGU LETTER VOCALIC L
e 0C31e TELUGU LETTER RRA

Various signs: Allographs of vowel diacritics /a:/ and part of a diacritic specific to
particular consonant /h/.

e 0C55 < TELUGU LENGTH MARK
e (0C56 2 TELUGU Al LENGTH MARK

Historic phonetic variants: Phonological variants shall not be permitted. They are
not in MSR.
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e 0C583 TELUGU LETTER TSA
e 0C59 2 TELUGU LETTER DZA

The two additional vowels listed below to transcribe Sanskrit are not permitted.
They are not in MSR.

e (0C60 ax TELUGU LETTER VOCALIC RR
e 0C61 =° TELUGU LETTER VOCALIC LL

The following two dependent vowels used to transcribe Sanskrit sounds are not
permitted. They are not in MSR.

e 0C62 ¢ TELUGU VOWEL SIGN VOCALIC L
e 0C63 g TELUGU VOWEL SIGN VOCALIC LL

Starting from the MSR, There are four code points to be excluded.

No. | Unico Character |EGIDS Indic Reference | Note
de Gly | Name status Syllabic
Code ph Category
Point
1. 0COoC oy TELUGU 2 Telu Vowel 103,108, | Itis notused
LETTER 5 Gon 109 in modern
VOCALICL |6b other Telugu
2. 0C31 e TELUGU 2 Telu Consonant | 103,108, | Itis notused
LETTER 5 Gon 109 in modern
RRA 6b other Telugu
3. 0C55 TELUGU 2 Telu Matra 103,108, | Itisnot
LENGTH 5 Gon 109 available on
MARK 6b other general
keyboard.
4, 0C56 3 TELUGU 2 Telu Matra 103,108, | Itis notused
= Al 5 Gon 109 in modern
LENGTH 6b other Telugu
MARK

Table 8: Excluded code points
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6. Variants

Telugu code points representing the basic simple stand-alone characters and some
dependent characters may enter into different combinations to form syllables. There are
no characters in the Telugu Unicode chart that - either in simple form or in combined form
are deemed similar by NBGP, when the restrictions of WLE (section 7) are taken into
account. However, Telugu has a small number of variants that have identical values but
derive from different character combinations. The NBGP categorizes these confusingly
similar variants in two groups.

6.1 Type 1: Similarity within the Script

Certain vowels [o, 0] display different shapes in combination with certain consonants,
though they have shared sound and code point values. For example:

i. Ca+e+u(:)->mo(:)
ii. Ca+o(:)-> ko(:)

The variants, which are often confusing and of variable acceptance are due to the
display of their rendering differently due to the identical code points.

These cases are interesting in that they present no similarity in their forms but have
similar phonetic output. It is not unusual to find such regional variations and they are
regularly used by Telugu users. These may not cause confusion but become annoying to
learners.

However, & + <0 (U+0C46 + U+0C41) is matra + matra sequence, which is not allowed in
the WLE rules in section 7. Therefore, these are not defined as variant sequences by
NBGP.

Class Character Sequence Glyph of Glyph of | Character Sequence
[Ca+e+u] [Ca+e+u] [Ca+0] [Ca+0]
1 [&+7 +00] -> =3 g &+
0C15+0C46+0C41 (Disallowed 0C15+0C4A
by WLE
(This class includes other rule 2)

consonants like, kha, ga,
nga, ca, cha, ja, nya, ta, tha,
da, dha, na, ta, tha, da, dha,
na, pa, pha, ba, bha, ra, la,
va, Sa, sha, sa, and ha)
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Class Character Sequence Glyph of Glyph of | Character Sequence
[Ca+e+u] [Ca+e+u] [Ca+0] [Ca+0]
2 [0 +2 +10] -> 20 3 o+ T
0C2E+0C46+0C41 (Disallowed 0C2E +0C4A
by WLE
rule 2)
[o% +7 +i0] -> a3 o3 oo+
0C2F+0C46+0C41 (Disallowed 0C2F +0C4A
by WLE
rule 2)
[ G0 +2 +00] -> 3o a5 o+ &
0C1D+0C46+0C41 (Disallowed 0C1D +0C4A
by WLE
rule 2)
[0 +2 +00] -> 200 33 Do+ F
0C18+0C46+0C41 (Disallowed 0C18+0C4A
by WLE
rule 2)

Table 9a: Similarity within the script

6.2 Type 1: Variants within Script due to Alternative Spelling

Similar to the above, there are a set of representations in Telugu syllable formations
where a homorganic nasal (anusvara) in a syllable has alternate spelling which is
represented visually different, as shown below.

No. Homorganic nasal Homorganic nasal consonant +
(anusvara)+ consonant halant + consonant

1. ©o8 /laMka/ w2y, /lapka/ ‘island’

2. gowd /kaMce/ g~ [kance] ‘fence’

3. 2oty /paMTa/ g /paNTa/ ‘harvest’

4, o /kaMta/ 88 /kanta/ ‘hole’

5. o /kaMpa/ g0y /kampa/ ‘thornybush’

6. god /kaMsa/ g0y /kansa/ ‘king Kansa’

7. 2oz /siMha/ &y /simha/ ‘lion’

Table 9b: Variants with anusvara alternating with nasal consonants
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Writing alternatively with a nasal consonant + halant + consonant is rare in Telugu and
often occur while transcribing Sanskrit words. Since the variants have exactly the same
pronunciation, the GP considered whether the rarer representation of nasal consonant +
halant + consonant should be disallowed in order to avoid the source of confusion.

Nasal Consonants are:
1. U+0C19 TELUGU LETTER NGA (=)
2.U+0C1E TELUGU LETTER NYA (=)
3.U+0C23 TELUGU LETTER NNA (£3)
4.U+0C28 TELUGU LETTER NA (&)

5. U+0C2E TELUGU LETTER MA (&)
Similarly and very frequently, the word final 0 [mu] is often represented alternatively
by the variant anusvara :o [M] as in the following:

Seoo kalaM g kalamu ‘pen’
XS0 pustakaM RSB0 pustakamu ‘book’
S50 a:mudaM ©32008%0 a:mudamu ‘castor oil’
@do deSaM Q¥30 deSamu ‘country’

Originally, the GP disallowed Halant following Nasal-C. However, in response to public
comment that the rule was too restrictive to spelling rules, and the fact that
homophonic variant is not in scope of Neo-Brahmi LGRs, the GP decided to remove the
restriction. Therefore, H must follow any consonant.

6.3 Type 2: Shared Similarity with the Other Related Scripts.

There are many Brahmi derived scripts particularly in the Southern part of India, Sri
Lanka, and South East Asia. Some of the characters of these scripts display similarity with
each other. Such cases, relevant for Telugu script, are given below.

6.3.1 Type2: Cross-Script Variants for Telugu and Kannada

A number of characters of the Kannada script are almost similar to characters of Telugu
script, except for the flattened head-stroke in Kannada contrasting with a tick mark on
the top of the character in Telugu. Out of the total, there are 34 such cases which are
categorized as variant sets, as shown in the following table.

Variant Set| Telugu Code Point Kannada Code Point
1 <0 (0€02) <0 (0C82)

2 23 (0C03) 33 (0C83)
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Variant Set

Telugu Code Point

Kannada Code Point

3 e (0C05) &9 (0C85)
4 e3 (0C06) e3 (0C86)
5 2 (0C07) @ (0C87)
6 & (0C08) 8: (0C88)
7 © (0C10) 2 (0C90)
8 2 (0C12) 2 (0€92)
9 & (0C13) % (0C93)
10 % (0C14) & (0C94)
11 2 (0C16) & (0C96)
12 % (0C17) R (0C97)
13 2 (0C1C) 2 (0C9C)
14 ¢ (0C1D) gy (0C9D)
15 % (0C1E) < (0C9E)
16 & (OC1F) &3 (0C9F)
17 & (0C20) 3 (0CA0)
18 & (0C21) @ (0CA1)
19 ¢ (0C22) 3 (0CA2)
20 £ (0C23) £ (0CA3)
21 & (0C25) 3 (0CA5)
22 ¢ (0C26) 3 (0CA6)
23 & (0C27) 3 (0CA7)
24 % (0C28) = (0CA8)
25 &5 (0C2C) 2 (0CAC)
26 2 (0C2D) 23 (0CAD)
27 20 (0C2E) 2 (0CAE)
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Variant Set| Telugu Code Point Kannada Code Point
28 o’ (0C2F) od (0CAF)
29 ¢ (0C30) 3 (0CBO)
30 © (0C32) © (0CB2)
31 ¥ (0C33) ¥ (0CB3)
32 %2 (0C3F) <¥ (0CBF)
33 <0 (0C41) € (0CC1)
34 2y (0C43) <y (0CC3)

Table 10: Cross-script variant code points for Telugu and Kannada

The Telugu and Kannada variant sets in Table 10 are cross-script variant code points.
The details of various akshar combinations and variant disposition can be found in
section 6.4

Code points which have been analyzed and found to be similar, but not considered as
variants, are listed in Appendix A.

6.3.2 TypeZ2: Cross-Script Variants for Telugu and Devanagari

Visarga is the only identical code point that exhibits shape similarity between the
Telugu and Devanagari scripts. However, as there are no other variant code points
between the two languages, it is not defined as a variant code point.

Devanagari Code Point | Telugu Code Point

<1 (0903) < (0C03)

Table 11: Candidate cross-script variant code point for Telugu and Devanagari

6.3.3 Type2: Cross-Script Variants for Telugu and Gujarati

Visarga is the only identical code point that exhibits shape similarity between the Telugu
and Gujarati scripts. However, as there are no other identical code points between the
two languages, it is not defined as a variant code point.

Gujarati Code Point Telugu Code Point
o: (0A83) & (0C03)

Table 12: Candidate cross-script variant code point for Telugu and Gujarati

6.3.4 Type2 Cross-Script Variants for Telugu and Oriya

The following code points exhibit similarity between the Telugu and Oriya scripts.
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Telugu Code Point Oriya Code Point
o (0C02) 0 (0B20)
ANUSVARA LETTER TTHA
¢ (0C03) 8 (0B03)
SIGN VISARGA SIGN VISARGA
& (0C30) 0 (0B20)
LETTER RA LETTER TTHA

Table 13: Candidate cross-script variant code points for Telugu and Oriya

The first two (U+0C02 - U+0B20 and U+0C03 - U+0B03) are dependent signs and
U+0C30 is a stand-alone character in Telugu. NBGP discussions concluded that there is
no need to recognize the cross-script variant code points between the Oriya and the
Telugu scripts. This is because U+0C30 and U+0B20 are distinguishable and there are
not enough other variant code points in each script to form labels that look the same.
Therefore, these are not defined as variant code points.

6.3.5 Type2: Cross-Script Variants for Telugu and Malayalam

The two code points, viz. the anusvara and the visarga are the only identical signs
between the Telugu and Malayalam scripts. However, as there are not enough other
variant code points to form labels, they are not defined as variant code points between
the two languages.

Telugu Code Point Malayalam Code Point
<o (0C02) - (0D02)
< (0C03) 2 (0D03)

Table 14: Candidate cross-script variant code points for Telugu and Malayalam

6.3.6 Type2: Cross-Script Variants for Telugu and Sinhala

The two code points, viz. the anusvara and the visarga are the only identical signs
between the Telugu and Sinhala scripts*. However, as there are not enough other
variant code points to form labels, they are not defined as variant code points between
the two languages.

*Note: Initially, the member of NBGP have proposed to include the code point & (0C30) of
Telugu and 3 (0CBO0) of Kannada as possible variant with that of Sinhala é (0DBB).
However, on the consideration of IP’s comments, it was discussed with the members of
Sinhala GP and finally agreed to drop 0C30, 0CBO0, and 0ODBB. Hence, none of these code
points will be necessary to be recognized as cross script variants between the Telugu and
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Sinhala. Similar decision is followed with the Kannada LGR proposal.

Telugu Code Point Sinhala Code Point
<o (0C02) e (0D82)
3 (0C03) 3 (0D83)

Table 15: Candidate cross-script variant code points for Telugu and Sinhala

6.4 Cross Script Variants of Various Akshar Combinations

6.4.1 Conjunct Consonant Combinations

Cross script variants of various Akshar combinations (consonant-consonant-dependent
characters) common between the Telugu and Kannada scripts include the following:

Variant Set| Telugu Code Point Kannada Code Point
1 0 (0€02) 20 (0C€82)
2 2 (0C03) 3 (0C83)
3 o (0C16) 2 (0C96)
4 ¢ (0C17) 1 (0C97)
5 2 (0C1C) % (0C9C)
6 g (0C1D) dy (0C9D)
7 @ (0C1E)  (0C9E)
8 & (0C1F) €3 (0C9F)
9 6 (0C20) 3 (0CA0)
10 ¢ (0C21) 3 (0CA1)
11 ¢ (0C22) @ (0CA2)
12 £ (0C23) £ (0CA3)
13 & (0C25) 3 (0CA5)
14 ¢ (0C26) 3 (0CA6)
15 ¢ (0C27) 3 (0CA7)
16 %(0C28) = (0CA8)
17 e (0C20) 2 (0CAC)
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Variant Set| Telugu Code Point Kannada Code Point
18 2 (0C2D) %3 (0CAD)
19 0 (0C2E) & (0CAE)
20 o’ (0C2F) od (0CAF)
21 ¢ (0C30) 3 (0CBO)
22 © (0C32) © (0CB2)
23 ¥ (0C33) ¥ (0CB3)
24 %2 (0C3F) <¥ (0CBF)
25 0 (0C41) <0 (0CC1)
26 2y (0C43) <y (0CC3)

Table 16: Cross-script variants between Telugu and Kannada for
conjunct consonant combination analysis

Table 16 includes 26 distinct Telugu code points that occur in the formation of conjunct
consonant combinations in Telugu and Kannada. Excluding the stand alone vowels from
the total common Akshar combinations of cross script variants, there are a set of 21
consonants (C), three vowel matras (M) and two vowel modifiers that enter into the
formation of the following combinations:

SL Akshar combinations Number

No.
1. CM =21*3=63
2. CB =21*1=21
3. CX =21*1=21
4, CHCM =21*21*3=1323
5. CHCB =21*21*1=441
6. CHCX =21*21*1=441
7. CHCMB =21*21*3*1=1323
8. CHCMX =21*21*3*1=1323
9. All combinations: =4956

Table-17 total number of Akshar combinations

There occurs a total of 4956 conjunct consonant combinations modified by matras and
vowel modifiers that are identical and can be labeled for variant labels between Telugu
and Kannada scripts. These combinations are covered by the variant code points in
Section 6, Table 10.

6.4.2 Other Combinations
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NBGP created the possible combinations of Telugu code points and cross checked with
other Neo-Brahmi scripts for candidate variants. The possible combinations are:

1. CHCMB, CHCMX

2. CHCM, CHCB, CHCX
3.VB, VX,V

4. CHC, CM, CB, CX, C

Where,

Consonant

Matra

Vowel

Anusvara (Bindu)
Visarga

Halant / Virama

TR <=ZO

Ll Ll

NBGP concludes that beside those identical code points defined as variants in Section 6,
Table 10, there are no other variant code points between Telugu combinations and other
scripts code points or code point combinations.

6.5 Variant disposition

As variants mentioned in Section 6, Table 10 can result in whole label variants, they may
be considered for "blocked" disposition. There is no preference among these variants.
Whichever label containing either of these variants is chosen earlier, the other equivalent
variant label should be blocked.

7. Whole Label Evaluation Rules (WLE)

In this section we provide the WLEs that are required by the language. A number of
rules have been formulated so that they can be adopted for LGR specification.
Below are the symbols used in the WLE rules, for each of the "Indic Syllabic Category" as
mentioned in the Table 7: Code point repertoire and the details of syllable formation, see
Appendix B.

C — Consonant

M — Matra

\Y -  Vowel

B — Anusvara (Bindu)
X — Visarga

H — Halant / Virama

Nasal-C———Nasal Consenant-(Ref. Section 6.2 Type 1)

Rule 1. H must be preceded by C (Ref. Appendix B: Syllable formation Rule 4)

Rule 2. M must be preceded by C (Ref. Appendix B: Syllable formation Rule 6)

Rule 3. X must be preceded by V or M or C (Ref. Appendix B: syllable formation rule 3c,
5cand 7c)
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Rule 4. B must be preceded by V or M or C (Ref. Appendix B: syllable formation rule 3b,
5b and 7b)

Rule 5—H-cannetfollow Nasal-€C (Ref. Section 6.2 Type 1)

Rule 6. V cannot be preceded by H

For Rule 6, there could be cases involving multi-word domains where V may need to be
allowed to follow an H. This is the case where two different words are joined together
but first of which ends with a Halant and the second word begins with a Vowel. Some
sections of the linguistic usage require the explicit presence of H for full representation
of the sound intended. However, by and large, the form of the first word without the H is
considered enough for full representation of the sound intended

as in the following examples:

Example:

‘house of knowledge’: &b e9Seran da:rH alHulu:mH / o0b e9seneroo da:rH alulu:mH
‘The Qor’an’: 206esS KhurHa:nH / @oo°S Khura:nH

‘in Telangana Rashtra Samiti’: €3es6d%¢5° ti:a:rHesHlo / €3es8Q° ti:a:rHesHlo

‘Y.S. R. C. party’: @aRes620 vaiesHa:rHsi:pe / I8~ vaiesHa:rHsi:pi

‘British India’: &&&@odas bHritiShHiMdiya / ¢320& a3 britiShiMdiya

The representations where there are cases with V preceded by H against where V is not
preceded by H, the latter is awkward and the former is in demand in modern usage.

This is a unique situation necessitated by the lack of hyphen, space or the Zero Width
Non-joiner character in the permissible set of characters in the Root zone repertoire.
Otherwise, V is never required to be allowed to follow an H. However, permitting this
may create a perceptually dissimilar but phonetically and semantically similarity
between the two labels (with and without H) for majority of the linguistic community,
hence this is explicitly prohibited by the NBGP.

8. Contributors

Gangadhar Panday
Uma Maheshwara Rao, G.
NBGP members
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Appendix A: Confusable Code Points Analysis

A-1. Telugu and Kannada

The following table defines Telugu and Kannada code points which are confusable.

No. Telugu Kannada
CP Glyph CP Glyph
1 0C35 ) 0CB5 3
2 0C36 3 0CB6 3
3 0C38 D 0CB8 3

Table A-1: Confusable code points of Telugu and Kannada script

The following table lists other code points which have been analyzed and concluded that
they are distinguishable.

No. Telugu Kannada NBGP resolution
CP Glyph CP Glyph
1 0COE Q 0C8E A distinguishable
2 0C18 FOV) 0C98 @ distinguishable
3 0C19 2 0C99 B distinguishable
4 0C1A i) 0C9A 3 distinguishable
5 0C1B ) 0C9B 3 distinguishable
6 0C2A D 0CAA 3 distinguishable
7 0C2B o) 0CAB 3 distinguishable
8 0C37 a 0CB7 ] distinguishable
9 0C4cC & 0CcC 7 distinguishable

Table A-2: Other NBGP resolutions on Telugu and Kannada script

A-2. Telugu and Malayalam

Beside those identical code points defined as variants in Section 6, there are no other
similar code points between Telugu and Malayalam.

A-3. Telugu and Sinhala

Beside those identical code points defined as variants in Section 6, there are no other
similar code points between Telugu and Sinhala.
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Appendix B: Syllable formation in the Telugu Script

The Telugu script grammar allows us to state the nature and structure of the graphic
syllables in the formation of words. The extended notion of syllable is often used to
characterize orthographies of South-Asian scripts especially Brahmi derived scripts

where words are composed of sequences of one or more orthographic aksharas or
syllables. These aksharas are again composed of sequences of certain characters from the
alphabet. The Telugu alphabet has the following types of characters (encoded into the
Unicode) that either on their own or by entering larger combinations form aksharas as
shown here. There are 12 different types of syllables possible in Telugu:

The following Variables are involved in the formation of syllable [$]:

C = Consonants, that are standalone characters or graphemes with an inherent
vowel "a’ can function as syllables;
Stops: S AV VIRV XOELERNIFIIO DD &P
Fricatives: 3 0 &°
Sonorants:o e ¥ O

V = Vowels, that stand alone and represented by the graphic signs of the following
may function as syllables;
VU YHRGER I D& D 2w

M = Matras or the dependent vowel signs when occur with a consonant may
function as syllables (characteristically delete the inherent vowel of the
consonant);

Example.s* 8 § £ &> 888§ & & etc.

H = Halant or virama = ¢; It may occur with one of the consonants represented by
C to form CH syllables;
Example.§ A o0 &

B= Purnanusvara, the homorganic nasal and an Archiphoneme = o, may occur
with one of the C, V, and the combined CM to form CB, CMB, VB, and C([HC]*)B

X= visarga or the glottal check= <3 may occur with one of the C, V, and the
combined CM to form CX, CMX, VX

The operators used: The following four operators are employed to define the
delimitation of the graphic syllables in Telugu.
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No. | Symbol | Function;

1. || Alternative;

2. 1] encloses optional elements;
3. | * Variable occurrence;

4. 10 The sequence cluster;

Table B-1 symbols and functions

An Akshara in Telugu can be defined as any C or V and a combination of M (dependent
vowels), and the vowel modifiers as in the following:

The following syllable formation rules derive all possible graphic syllables in
Telugu.

1. The syllable formation rule-1, a $=V;

Every standalone vowel character can function as a syllable, Ex.
@, €9, ®, &3, 6, &3, @, ), D, 2, &, T3, 20

After the exclusion of obsolete vowels 13 syllables are possible.

2. The syllable formation rule-2, a $= C;
Every standalone consonant character can function as a syllable, Ex.
s A0,
WYY,
&3 E ¢ e,
BRSSP,
DD Y N,
e ¥,
CRSRSEO
There are 35 such syllables are possible.

3. Syllable formation rule-3, $=VB|X;
Example:
3a=V+B=$; @0 €30 @0 &0 &0 &0 Do Do D0 200 o Bo;
3b=V+X=$; e9: e3: o S &5: &5 o Dz 3 202 Suz T3
In combination with V and one of the two B or X, a total 36 syllables are possible.
Syllable combinations with vocalic R are not used.

4. Syllable formation rule-4, a $= CH;

A standalone consonant may be appended by the halant marker H to form the
corresponding graphic syllables as shown here.
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Example:
§HAHS
VORI
S6& &6
SHEAES
RRSRAEARSY
oHSED
BAQ
There are 35 such graphic syllables are possible.

5. Syllable formation rule-5, $=CB|X; Ex.
Standalone consonants can take one of the three vowel modifiers and form the
corresponding syllables as shown below:
Example:
5a. $=CB: So 0 fo 20 250 o o 2o Bo o o Go etc.
5b. $=CX: &: 2 %z D0z 25 o5 o & G @ & & etc.
There are 2*35=70 graphic consonant modifier syllables are possible.

6. Syllable formation rule-6, $=CM;
A consonant may get attached with a vowel modifier or the dependent vowel diacritic to
form the corresponding syllables;
Example:

88 HEr g 8888 E & et
A total of 35*13 consonant + vowel diacritic combinations may derive 455 graphic
syllables in Telugu.

7. Syllable formation rule-7, $=CMB|X;
A consonant with a dependent vowel when followed by one of the three modifiers may
derive the following graphic syllables;
Example:

7a. 5% S0 S0 €0 &ro 8o Eo 8o Fo o o

7b. 5% & & S o S & & & §: S
A total of 35*12*2 consonant plus a dependent vowel and one of the three modifiers
derive 840 possible graphic syllables in Telugu.

8. Syllable formation rule-8, $=CH[(C)*C];
Any consonant followed by the halant marker may combine with another consonant or
consonants to form complex graphic syllables;

Example:
2 consonant clusters: a ¢, 2, 2, :;6(), r,b‘), 2, 00, 9,8, 8, &, &, e, etc.
DN N D R W X D O G& G
3 consonant clusters: 8, @, g, 8, @ o%, QS ébg, etc

4 consonant clusters: ém ;



A total of 35*1*35 =1225 CHC syllables involving two consonant clusters are possible;
Further, a total of 35*1*35*1*35 =42,875 CHCHC syllables involving three consonant
clusters are possible; Though four consonant clusters are extremely rare but theoretically
possible as shown above.

9. Syllable formation rule-9, $=CH(CH[CH])CM;

Any consonant followed by the halant marker and a consonant or consonants may be
appended by one of the dependent vowels to form complex graphic syllables involving
two to three consonant clusters;

Example:
), D F 2, &, ey wry, 8,80, F, 0 6 o o, g, ete
o, &
P BYIHTyoy

A total of 35*1*35*1*12= 14,700 complex syllables involving two consonant clusters
followed by dependent vowels are possible.

A total of 35*1*35*1*35*12=5,14,500 complex syllables involving three
consonant clusters followed by dependent vowels are possible.

The following is a summary of possible syllable types with the glyphs in Telugu:
$= V([BIXDICM([BIX])|CH(CH[CDM([B|X])

As per our definition the following 21 subtypes of graphic syllables are possible which
however can be grouped under 8 rules as discussed above.

$=  V|VB|VX|
C|CB|CX|CM|CH]|
CHC|CHCB|CHCX|CHCMre CHCH|CHCHC|CHCHCB|CHCHCX|CHCHCM

Therefore, typologically 8 distinct types of graphic syllables can be derived in the
language.
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Appendix C: NBGP Cross-script Variant Inclusion Policy

If, in any two given scripts, all the potential cross-script variants consist of dependent
(e.g. Vowel Signs, Anusvara, Visarga, Chandrabindu etc.) characters ONLY, then that
entire set can be ignored and no cross-script variants be proposed between those two
scripts.

If, in any two given scripts, there is AT LEAST ONE non-dependent (e.g. Consonant,
Vowel etc.) cross-script variant character/sequence present, all the potential cross-
script variants be considered and proposed between the two scripts.

This cross-script analysis has been restricted to the scripts that have descended from
the Brahmi as most of them share similar usage patterns. By and large, all of these
scripts have a common set of characters that existed in Brahmi script and bear the same
identities. However, as the scripts branched out from the Brahmi, depending on various
factors, the shapes of the characters changed. This change in the shape was not uniform
across all the characters and the scripts. Some characters shapes did change
significantly whereas some of them still retained similarity. The cross-script similarity
analysis also aims to identify such cases where the same character retained almost the
same shape despite being part of the different scripts. These set of characters are
variants of each other in true sense than merely of co-incidental visual similarity.

Since, having such labels is a realistic possibility and the corresponding labels look
almost exactly alike, NBGP has proposed them as blocked variants.

NBGP acknowledges the concern that this shape is quite generic and may have parallels
in other scripts not under its ambit. However, as NBGP does not have any exposure about
actual usage of those characters in those particular scripts, NBGP desisted from including
them in the analysis. As NBGP has already considered all the related scripts under the
cross-script variant analysis, the similarity of the characters belonging to NBGP scripts
with other scripts not under the NBGP ambit, may be of a mere co-incidental visual
nature.

Additionally, this concern is not limited to these two characters but for all the characters
in all the scripts under the scope of the Root LGR procedure. Carrying out this analysis
can practically be done only with the Generation Panels that exist while the NBGP is
active. This still leaves out those scripts out of the scope which may not have a Generation
Panel established yet. Hence, carrying out this exercise in entirety is quite impracticable.
This conundrum can be resolved if all the such cases are handled by the "String Similarity
Assessment Panel” of [CANN.
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