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1 General Information/ Overview/ Abstract

The purpose of this document is to give an overview of the proposed Khmer LGR in the XML
format and the rationale behind the design decisions taken. It includes a discussion of relevant
features of the script, the communities or languages using it, the process and methodology used
and information on the contributors. The formal specification of the LGR can be found in the
accompanying XML document:

o Proposed-LGR-KhmerScript-20160415.xml

Labels for testing can be found in the accompanying text document:

o Labels-KhmerScript-20160415.txt

2 Script for which the LGR is proposed

ISO 15924 — Code: Khmr

ISO 15924 — Number: 355

ISO 15924 - English Name: Khmer
Native Name: TQJ

Maximal Starting Repertoire (MSR) version: MSR-2 (based on Unicode 6.3.0 [3])

3 Background on Script and Principal Languages Using It

The Khmer script is an Abugida system used to write the Khmer language and some other languages
spoken in Cambodia. It is also used to write Pali in the Buddhist liturgy of Cambodia and Thailand.
Historically, it is believed to derive from the Pallava script, a variant of the Grantha alphabet, which
descended from the Brahmi script, was used in southern India and South East Asia during the 5th and 6th
centuries AD™.

Khmer is written from left to right, without space between words, except to mark phrase or sentence
boundaries. Originally there were 35 consonant characters, but modern Khmer uses only 33. Each
consonant has an inherent vowel a or 6 which can be explicitly overridden by writing a dependent vowel
following it. In consonant clusters, in the onset or coda positon of a syllable, the additional consonants,
after the first one, are written in reduced form under it. Unicode refers these forms as subscript forms.

If there is no consonant in the onset of a syllable, the vowel is written in its independent form known as
Independent Vowel, but when vowels come after the consonant(s) in the onset of a syllable, they are
written in joined form around these consonant(s), with these forms known as Dependent Vowels. Most
dependent vowels have two pronunciations, based on the inherent vowel (a or 6) of the consonant they

1 Source: http://en.wikipedia.org/wiki/Khmer alphabet.
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attach with. There are additional diacritical marks used for further modifying the pronunciation.
Additional characters in Khmer include those representing numerals and punctuation marks?.

The Khmer script is used to write the Khmer language, which is the official language of Cambodia. In
addition, it is also used to write a few other languages spoken in Cambodia, as listed in the table.

Language | 1SO 639-3 Countries EGIDS Language
Code(s) Name in
Khmer Script

Khmer Khm Cambodia, Laos, Thailand, Vietnam 1 3=t

Tampuan | Tpu Northeast border area, Central Rattanakiri | 6b SIS
province, Cambodia

Mnong Cmo Mondol Kiri province, Cambodia 5 549
Kuy Kdt North central Cambodia 6b [3]88]
Kru'ng Krr RattanaKiri and Mondol Kiri provinces, Cambodia | 6b it
Jarai Jra RattanaKiri province, Cambodia 5 oInw

Note: There are few other languages spoken in Cambodia, but with small speaking population.

The Khmer script is used widely in Cambodia and Southern Vietnam and by the Cambodian expat
community in France, Canada, Australia, USA and other countries.

Thai and Lao scripts are derived from the Khmer script. A similarity analysis in done by the Khmer
Generation Panel for these scripts and is presented in the proposal.

4 Overall Development Process and Methodology
The panel formed a smaller working group of its members including those with technical, Unicode and
linguistic expertise to conduct the initial analyses.

The working group had multiple face to face meetings in Phnom Penh to develop the proposal from June
2015 to January 2016. Where needed, the working group members also discussed linguistic matters with
external experts from the Institute of National Language of Royal Academy of Cambodia which is an
authoritative organization for the Khmer language and script. At each stage of the work, when the working
group completed the task, the results were discussed with the members of the Khmer Generation Panel
for review and were finalized based on feedback received.

The panel also got feedback of the interim work from the Integration Panel at ICANN to ensure that any
concerns were addressed during the development of the proposal.

Finally, upon completion of the draft proposal, a public workshop was organized on 15 February 2016 in
Phnom Penh where all the members of panel as well as other participants from private sector, ISP,

2ibid.
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universities and relevant civil society were invited for collecting the feedback and recommendation of the
proposal before it was finalized.

The cross-script variants were finalized after consultation with Lao and Thai GP representatives during
face to face opportunity during ICANN55 meeting.

The remaining proposal represents the results of this process.

5 Repertoire

The Khmer script analysis for the Root zone Label Generation Rules takes code points shortlisted in MSR-
2 as a starting point. The core references for this work are the Khmer language books used to teach
Primary School Grade 1 [201] and Grammar [202] published by the Ministry of Education, Youth and
Sports, Government of Cambodia, with relevant pages scanned and shown in Appendix 2. Also see [210]
for a detailed linguistic description.

The current section includes a summary of analysis of the code points, based on which the repertoire has
been selected. The repertoire and relevant properties of the code points are also discussed, based on
which the label evaluation rules are derived in a later section.

The Khmer script organizes into grapheme clusters, which generally align with the phonological syllable,
containing onset consonants, vowel nucleus and coda consonants. There can be zero to three consonants
in onset and coda positions, as per the examples below. The written form may not conform strictly with
the spoken form in some cases. Where there are no onset consonants, the syllable is written with
independent vowels. These properties are similar to those of other Abugida scripts.

Phonological Structure Word Transliteration | Transcription | Meaning in
of Written of the Spoken English
From Form
V (independent vowel) 0 e ae at
CV (consonant + dependent vowel) = ka ka cup
VC (independent vowel + consonant) Inly) ek aek one
CVC (consonant + dependent vowel + o
( P I=IA! ming ming aunt
consonant)
CCV (consonant + consonant + -
( iy sre srae farm
dependent vowel)
CCCV (consonant + consonant + - .
(28] strei strey woman
consonant + dependent vowel)
CVCC (consonant + dependent vowel +
Ny poump pum template
consonant + consonant )
CVCCC (consonant + dependent vowel +
( P niy reastr reas citizen

consonant + consonant + consonant)

Details about the writing system are also available at http://www.omniglot.com/writing/khmer.htm.
5
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5.1 Consonants
There are 33 consonants that have been selected for inclusion. When more than one consonants occur
together in the onset of a grapheme cluster, the additional consonants are written in subscript form,
joined with the first consonant in the sequence. In Unicode this is done by additionally typing a
subscripting mark given in the Unicode standard as® COENG mark (U+17D2). For example, C;C2C3V "L@j is

written as C; subscript-mark C, subscript-mark C; V: 179F 17D2 178F 17D2 179A 17B8. Every other
consonant can be subscripted except Khmer LETTER LA (U+17A1), because Khmer LETTER LO (U+179B) is
used for spelling any word instead of Khmer LETTER LA (U+17A1) in subscript form. Unicode documents
use of subscript version of 17A1 in Khmer script use in Thailand [100]. However, Khmer GP has not been
able to determine the prevalence of this use. Thus, at this stage, U+17A1 has been tagged as base-only
because it can occur before COENG mark (U+17D2) but not after it.

In the Khmer language, consonants can have light or strong pronunciation. This is orthographically
indicated by shifter signs as discussed in more detail below. In addition, Khmer also uses six signs for
phonological modifications as discussed in Section 5.4. The use of shifters and signs is sometimes
restricted in context to different dependent vowels and/or consonants. These restrictions are also given
in Sections 5.4 and 5.5.

The two historic consonants Khmer LETTER SHA (U+179D) and Khmer LETTER SSO (U+179E) are excluded.
The main reason for this exclusion is that they are not generally used in writing the Khmer language. Both
of these are used only for Pali/Sanskrit transliteration. The historic nature of these characters is well
documented in https://en.wikipedia.org/wiki/Khmer alphabet.

5.2 Independent Vowels
The Khmer script includes multiple independent vowels. Of these, twelve have been included and two
independent vowels have been excluded from the repertoire. The excluded independent vowels are
Khmer INDEPENDENT VOWEL QUU (U+17A9) and Khmer INDEPENDENT VOWEL QOO TYPE TWO
(U+17B2). Khmer INDEPENDENT VOWEL QUU (U+17A9) has been excluded because it is not commonly
used in the Khmer dictionary, and few words using this letter now have alternate spellings without it.
For example, && (Gdth, camel) is now spelled as &, which uses a consonant in place of the
independent vowel. Therefore this is not included. Moreover, no new words use this code point.
Further, the Khmer INDEPENDENT VOWEL QOO TYPE TWO (U+17B2) is not used. It is a variant for Khmer
INDEPENDENT VOWEL QOO TYPE ONE (U+17B1). Khmer INDEPENDENT VOWEL QOO TYPE TWO
(U+17B2) is used to write only one word, the verb “give” but now Choun Nath Khmer Dictionary, which
is an authoritative source on Khmer, writes the word as QJ (ooy, give) with Khmer INDEPENDENT

VOWEL QOO TYPE ONE(U+17B1) instead.

The Khmer consonants occur in subscript form when they occur in clusters in onset or coda position of a
syllable. However, in Unicode 8.0 (Table 16-9) [100], the following Independent vowels are also given in
subscript form. Currently, these subscripted independent vowels are not being used for any words in the
Khmer language and therefore, have been excluded for use in Khmer script LGR for the Root zone.
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Table 16-9. Khmer Subscript Independent Vowel Signs

Glyph Code Name
2 17D2 17A7  |khmer independent vowel sign coeng qu
g 17D2 17AB  |khmer independent vowel sign coeng ry
Lj 17D2 17AC | khmer independent vowel sign coeng ryy
-h 17D2 17AF  |khmer independent vowel sign coeng ge

The included independent vowels cannot combine with any of the marks including dependent vowels and
sign. They occur independently.

5.3 Dependent Vowels
The Unicode Khmer block contains 16 dependent vowels that are included in the Khmer LGR’. Some of
the dependent vowels have further been classified into three subcategories namely dependent vowel 1,
dependent vowel 2 and dependent vowel 3. This sub-categorization has been done as different signs
(U+17C6, U+17C7 and U+ 17CD) can be preceded by a one of these restricted sets, as discussed in Section
5.4. The rest of the sign characters do not follow a dependent vowel.

Dependent vowels must follow a consonant, shifter or the Robat sign. They cannot occur independently.

5.4 Signs

Signs have different phonological functions in Khmer [210]. After relevant analysis by the Khmer GP,
several signs have been included in the Khmer LGR, most of which are used to make phonological
modifications in spoken Khmer language. These signs and the restrictions on their use are discussed
below. Two signs have been excluded from the LGR. These are Khmer KAKABAT sign (U+17CE) and Khmer
AHSDA (U+17CF). Khmer KAKABAT sign© (U+17CE) is used with any word which is pronounced louder

than other words. This diacritic sign is not used in repertoire because this sign is used to change the
pronunciation louder only. As this sign only represents spoken form of the word and it is not normally
used in written form, it is excluded from repertoire. Examples include U} (“aw” vocal expression to

acknowledge) HW (“oay” vocal expression to react to somebody hitting) S (yes (for female)) IS (hey)
S: (there). Khmer AHSDA sign® (U+17CF) is used with consonants S&SBUNto give stressed intonation
(at the sky) S:S! (there) B151%:! (go home!) UTtUST2! (take this!). As this sign only represents
spoken form of the word and it is not normally used in written form, it is excluded from repertoire.

5.4.1 YUUKALEAPINTU sign3

Khmer SIGN YUUKALEAPINTU (U+17C8) is written after a consonant to indicate that it is to be followed
by a short vowel and a glottal stop [200]. The sign is used with all the consonants.

3 Shifters can be used with YUUKALEAPINTU sign. Ex: @, :, @, §- & «i:1. They are used with some consonants only -

“

i, & ”. These words occur mainly in spoken language. The Khmer GP does not recommended supporting them as

labels in the root zone.
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5.4.2 SAMYOKSANNYA sign
Khmer SIGN SAMYOKSANNYA (U+17D0) is written above a consonant or a shifter to indicate that the
syllable contains a particular short vowel [200]. The sign is used with all the consonants or all the shifters.

5.4.3 NIKAHIT sign

Khmer SIGN NIKAHIT (U+17C6) is written over a consonant, a dependent vowel, or a shifter, it nasalizes
the inherent or dependent vowel; long vowels are also shortened [200]. The sign is used with all the
consonants, all the shifters or the dependent vowels AA and U. A class “dependent-vowel-1" is defined
for this set of dependent vowels, i.e. {1 O}.

5.4.4 REAHMUK sign

Khmer SIGN REAHMUK (U+17C7) is written after a consonant or a dependent vowel or a shifter, it modifies
and adds final aspiration to the inherent or dependent vowel [200]. The sign is used with all the
consonants, all the shifters or the dependent vowels I, U, E, OO and Y. A class “dependent-vowel-2" is
defined for this set of dependent vowels, i.e. {60 010107}

5.4.5 BANTOC sign
Khmer SIGN BANTOC (U+17CB) is written over the last consonant of a syllable, indicating shortening (and
corresponding change in quality) of certain vowels [200]. The sign is used with the consonants KA, NGO,
CA, NYO, TA, NO, BA, LO, and SA, so a “series-three” class is defined as a set of consonants, i.e. {f & &
M & S U U &I} [205].

5.4.6 TOANDAKHIAT sign

Khmer SIGN TOANDAKHIAT (U+17CD) is written over a final consonant to indicate that it is unpronounced.
It is used with all consonants or Khmer vowel SIGN | (U+17B7). A class “dependent-vowel-3" is defined for
this Khmer vowel SIGN (U+17B7).

5.4.7 ROBAT sign
The Unicode Khmer block contains KHMER SIGN ROBAT (U+17CC), also included in the Khmer LGR. Khmer
ROBAT sign & (U+17CC) is used to write Khmer words derived from Sanskrit. Some examples include S&&

(durgat, impoverished), SIS (durjan, bad man), 55 (dharm, Dhama - prayer), FISYENS (vartamana,
information), U1 (pirva, east), UM (parva, east), NFN (marga, path), LNS6IsS (han-svarg, heaven),
FSSTIE (arthakampangam, secret), UFIS (parvat, mountain), UTUAA (paripirna, a lot of), F10f

(varna, color). These words are commonly used especially IS IS (vartamana, Information), etc.

ROBAT SIGN must have a consonant before it. However, unlike other signs, it can occur before dependent
vowels. This constraint has already been discussed in the previous section.

5.4.8 COENG sign
The COENG SIGN (U+17D2) is used to precede consonant when there are subscripted. For further details,
please refer to Sections 5.1 and 5.2 of this proposal.
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5.5 Shifters
The Khmer script contains two consonant shifters - Khmer SIGN MUUSIKATOAN (U+17C9) and Khmer SIGN
TRIISAP (U+17CA) whose roles are to shift the base consonant between registers (i.e. phonological class
that determines following vowel; see Consonants Registers page 615 in the [100] specification and
http://rishida.net/scripts/block/khmer).

5.5.1 TRIISAP sign

Khmer SIGN TRIISAP (U+17CA) is written above a consonant, used to convert some a-series consonants
to o-series. The sign is used with the consonants BA, SA, HA and QA. A “series-one” class is defined as a
set of consonants, i.e. {UHIU1H},

5.5.2 MUUSIKATOAN sign

Khmer SIGN MUUSIKATOAN (U+17C9) is written above a consonant, used to convert some o-series
consonants to a-series. The sign is used with the consonants NGO, NYO, BA, MO, YO, RO and VO. A
“series-two” class is defined as a set of consonants, i.e. {&3 () & W 1 {U5},

5.6 Shortlisted Repertoire
The repertoire finalized for inclusion in the root zone LGR by the Khmer GP is given below.

Unicode Unicode
Code Code Point| Category/ [EGIDS and
. Glyph i i
Point yph| Unicode Code Point Name General Tag Language Reference
Category
1| 1780 | = KHMER LETTER KA Lo consonant | 4y mer 203, 205
series-three
2 1781 (= KHMER LETTER KHA Lo consonant | 1 Khmer 203
3 1782 () KHMER LETTER KO Lo consonant | 1 Khmer 203
4 1783 w KHMER LETTER KHO Lo consonant | 1 Khmer 203
consonant
5 1784 LN KHMER LETTER NGO Lo series-two | 1 Khmer 203, 205, 210
series-three
6| 1785 | © KHMER LETTER CA Lo consonant | 4y mer 203, 205
series-three
7 1786 5 KHMER LETTER CHA Lo consonant | 1 Khmer 203
8 1787 = KHMER LETTER CO Lo consonant | 1 Khmer 203
9 1788 188) KHMER LETTER CHO Lo consonant | 1 Khmer 203
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consonant

10| 1789 m KHMER LETTER NYO Lo series-two | 1 Khmer 203, 205, 210
series-three

11| 178A =2 KHMER LETTER DA Lo consonant | 1 Khmer 203

12| 178B 8] KHMER LETTER TTHA Lo consonant | 1 Khmer 203

13| 178C a KHMER LETTER DO Lo consonant | 1 Khmer 203

14| 178D XY KHMER LETTER TTHO Lo consonant | 1 Khmer 203

15| 178E an KHMER LETTER NNO Lo consonant | 1 Khmer 203

16| 178F | = KHMER LETTER TA Lo consonant | 4y mer 203, 205
series-three

17| 1790 u KHMER LETTER THA Lo consonant | 1 Khmer 203

18| 1791 S KHMER LETTER TO Lo consonant | 1 Khmer 203

19| 1792 > KHMER LETTER THO Lo consonant | 1 Khmer 203

20| 1793 | S KHMER LETTER NO Lo consonant | 4y mer 203, 205
series-three
consonant

21| 1794 | U KHMER LETTER BA Lo SEMESIONE 1 4 1hmer | 203, 205, 210
series-two
series-three

22| 1795 = KHMER LETTER PHA Lo consonant | 1 Khmer 203

23| 1796 M KHMER LETTER PO Lo consonant | 1 Khmer 203

24| 1797 o] KHMER LETTER PHO Lo consonant | 1 Khmer 203

25| 1798 | © KHMER LETTER MO Lo consonant |, 1 er 203, 210
series-two

26| 1799 | w KHMER LETTER YO Lo consonant |, 1 er 203, 210
series-two

10
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27| 179A | 1 KHMER LETTER RO Lo consonant |, er 203, 210
series-two
28| 1798 | KHMER LETTER LO Lo consonant |, er 203, 205
series-three
29| 179c | KHMER LETTER VO Lo consonant |, er 203, 210
series-two
consonant
30| 179F tJ KHMER LETTER SA Lo series-one | 1 Khmer | 203,205, 210
series-three
31| 17A0 | 10 KHMER LETTER HA Lo consonant |y er 203, 210
series-one
32| 171 | § KHMER LETTER LA Lo base-only | 1 yp e 203
consonant
33| 17A2 | = KHMER LETTER QA Lo consonant |, er 203, 210
series-one
KHMER INDEPENDENT independent-
I
34| 17A5 VOWEL QI Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
1]
35| 17A6 q] VOWEL Qi Lo owel 1 Khmer 206
KHMER INDEPENDENT independent-
=)
36| 17A7 VOWEL QU Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
=)
37| 17AA VOWEL QUUV Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
38| 17AB y VOWEL RY Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
39| 17AC g VOWEL RYY Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
40| 17AD ] VOWEL LY Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
41| 17AE 14} VOWEL LYY Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
o
42| 17AF VOWEL QF Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
43| 17BO 1 VOWEL QA Lo vowel 1 Khmer 206
KHMER INDEPENDENT independent-
2
44| 178l VOWEL QOOTYPEONE Lo vowel | L Khmer 206

11
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45

17B3

KHMER INDEPENDENT
VOWEL QAU

Lo

independent-
vowel

1 Khmer

206

46

17B6

KHMER VOWEL SIGN AA

dependent-
vowel
dependent-
vowel-1

1 Khmer

204

47

1787

KHMER VOWEL SIGN |

dependent-
vowel
dependent-
vowel-2
dependent-
vowel-3

1 Khmer

204

48

17B8

)]

KHMER VOWEL SIGN II

dependent-
vowel

1 Khmer

204

49

1789

)]

KHMER VOWEL SIGN Y

dependent-
vowel
dependent-
vowel-2

1 Khmer

204

50

17BA

)]

KHMER VOWEL SIGN YY

dependent-
vowel

1 Khmer

204

51

17BB

KHMER VOWEL SIGN U

dependent-
vowel
dependent-
vowel-1
dependent-
vowel-2

1 Khmer

204

52

17BC

KHMER VOWEL SIGN UU

dependent-
vowel

1 Khmer

204

53

178D

KHMER VOWEL SIGN UA

dependent-
vowel

1 Khmer

204

54

17BE

KHMER VOWEL SIGN OE

dependent-
vowel

1 Khmer

204

55

17BF

KHMER VOWEL SIGN YA

dependent-
vowel

1 Khmer

204

56

17C0

10)

KHMER VOWEL SIGN IE

dependent-
vowel

1 Khmer

204

12




Proposal for a Khmer Script Root Zone LGR Khmer GP
dependent-
vowel
57| 17¢c1 | 10 KHMER VOWEL SIGN E Mc 1 Khmer 204
dependent-
vowel-2
58| 17¢2 | o | KHMER VOWEL SIGN AE Mc | dependent- |y er 204
vowel
59| 17¢3 | 10 | KHMER VOWEL SIGN Al Mc | dependent- |y er 204
vowel
dependent-
vowel
60| 17C4 | 190 | KHMER VOWEL SIGN OO Mc 1 Khmer 204
dependent-
vowel-2
61| 17¢5 | 107 | KHMER VOWEL SIGN AU Mc de'i’/ir\feel”t' 1 Khmer 204
62| 17c6 | © | KHMERSIGN NIKAHITand Mn sign 1 Khmer 204
Vowel Am
63| 17¢c7 | o: |KHMERSIGNREAHMUKand| sign 1 Khmer 208
Vowel Ah
R KHMER SIGN _
64| 17C8 SN YUUKALEAPINTU Mc sign 1 Khmer 207, 208, 209
65| 17C9 KHMER SIGN MUUSIKATOAN|  Mn shifter | 1 Khmer |207, 208, 209, 210
66| 17CA | © KHMER SIGN TRIISAP Mn shifter | 1 Khmer |207, 208, 109, 210
67| 17CB KHMER SIGN BANTOC Mn sign 1 Khmer [205, 207, 208, 209
68| 17CC & KHMER SIGN ROBAT Mn robat 1 Khmer 207, 208, 209
69| 17cD | © |KHMER SIGN TOANDAKHIAT|  Mn sign 1 Khmer | 207, 208, 209
y KHMER SIGN .
70| 17DO SAMYOKSANNYA Mn sign 1 Khmer 207, 208, 209

13
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71| 17D2 Q KHMER SIGN COENG Mn coeng 1 Khmer 100

6 Variants

6.1 Khmer Variants
Khmer GP considers two code points are variants if they are visually same to each other in either full
consonant form or the subscript form. The code points 178F and 178A are visually identical in subscript
form (i.e. when they follow 17D2), so the two sequences “17D2 178F” and “17D2 178A"” are variants. As
only one is correct for a given word, there is no need to allocate both. Therefore, they are proposed as
blocked variants of each other.

6.2 Cross-Script Variants

Khmer Generation Panel has analyzed Khmer consonants and vowels compared to Thai, Lao and Burmese
consonants and vowels. Some of consonants and vowels are very similar to Thai, Lao and Burmese
(Appendix 3). However, when they occur in combined form in a label their shape changes. Based on this,
and follow up discussion with other GPs (Khmer, Thai, Lao and Myanmar) there are no cross-script variants
proposed.

7 Whole Label Evaluation Rules (WLE)

The following rules define restriction on grapheme cluster in Khmer. One or more grapheme clusters can
be concatenated to form Khmer words and could also form a domain label.

7.1 No leading combining mark
The default rule in MSR-2 also applied to Khmer, where a label may not start with a combining mark, i.e.
those code points with the General Category of Mn and Mc in the repertoire table.

7.2 Subscript Consonant

As discussed, all consonants except Khmer LETTER LA (U+17A1) can occur in subscript form. Subscript
form is generated by preceding COENG mark (U+17D2). Thus, COENG mark (U+17D2) may be followed by
any consonant except for Khmer LETTER LA (U+17A1), which is also tagged as “base-only” as this occurs
only as the base consonant and not as a subscript consonant.

7.3 No More than Three Consonants in a Cluster
Khmer does not have a consonant cluster larger than three consonants. Thus, if there are more than three
consonants in a cluster, it must not be valid. As a cluster is formed by joining subsequent consonants as

14
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subscripts to the first one, no more than two consonants can be subscripted. Thus, if there are more than
two occurrences of the subscripting COENG mark (U+17D2), it would form an invalid sequence.

7.4 Context of COENG Sign (U+17D2)

The COENG sign (U+17D2) used for subscripting consonants must occur between two consonants. If it
occurs between any other categories, it is not in a valid context so the label is not well formed. Further,
the consonant following it must not include Khmer LETTER LA (U+17A1), as already discussed. Finally, this
constraint must also be checked in the context of variant sequences given in section 6.1, as they also have
a COENG sign.

7.5 Context of Dependent Vowel
The dependent vowels in Khmer can only follow a consonant, a shifter or a Robat sign, thereby excluding
the possibility of two consecutive dependent vowels. It cannot follow an independent vowel or a sign.

7.6 Context of Shifter - Khmer SIGN MUUSIKATOAN (U+17C9)
A shifter - Khmer SIGN MUUSIKATOAN (U+17C9) can only be preceded by one of the subset of consonants
which have been tagged “series-two” in the repertoire table (H [} & U 1 {UJ),

7.7 Context of Shifter - Khmer SIGN TRIISAP (U+17CA)
A shifter - Khmer SIGN TRIISAP (U+17CA) can only be preceded by one of the subset of consonants which
have been tagged “series-one” in the repertoire table (UJUH),

7.8 Context of a Sign
Most signs in Khmer language can only occur after any consonant (which also has an inherent vowel).

Some signs, such as SAMYOKSANNYA, NIKAHIT, REAHMUK, TOANDAKHIAT, and BANTOC have different
rules described in the following rules.

7.9 Context of SAMYOKSANNYA sign (U+17D0)
The SAMYOKSANNYA sign (U+17D0) can only be preceded by a consonant or a shifter. It includes all
consonants and all shifters

7.10 Context of NIKAHIT SIGN (U+17C6)
The NIKAHIT SIGN (U+17C6) can only be preceded by a consonant or a shifter or one of the subset of
dependent vowels tagged “dependent-vowel-1" in the repertoire table (91 9), i.e. vowel signs AA and U.

7.11 Context of REAHMUK SIGN (U+17C7)
The REAHMUK SIGN (U+17C7) can only be preceded by a consonant or a shifter or one of the subset of
)

dependent vowels tagged “dependent-vowel-2” in the repertoire table (0 © 0 10 107), i.e. vowel signs |,
Y, U, E, and OO.

7.12 Context of BANTOC SIGN (U+17CB)

The BANTOC SIGN (U+17CB) can only be preceded by one of the subset of consonants tagged “series-
three” in the repertoire table (7 & T () &5 S U (U &), j.e. consonants KA, NGO, CA, NYO, TA, NO, BA,
LO, and SA.
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7.13 Context of TOANDAKHIAT SIGN (U+17CD)
The TOANDAKHIAT SIGN (U+17CD) can only be preceded by a consonant or the Khmer Vowel SIGN |
(U+17B7).
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Appendix 1. Code Points Short-listed in the LGR Proposal

1780 Khmer
178 179 17A 17B 17C 17D 17E 17F
J
[yad ) Ty
of B | G || 8 |F| | O] o
1780 1780 17A0 1780 17C0 1700 17E0 7F0
e ¢8| 8t |T|9] A
1781 1791 17A1 1781 17C1 17D1 17E1 17F1
J
AR AR AR B
1782 1792 17A2 17B2 17C2 17E2 17F2
5 v o
3l g | §@ B | < | A | m
1783 1793 17A3 17B3 17C3 17D3 17E3 17F3
TKIVY | s
A8 U | e 1| & v
1784 1794 17A4 17B4 17C4 17D4 17E4 17F4
< KV -l &
5| T 'l:; b1 [{AA] B Al ¥
1785 1795 17A5 1785 17C5 17D5 17E5 17F5
o]
o
SRR R
1786 1796 17AB 1786 17C6 1706 17E6 17F6
o = (<}
7 A | 9| o | G f:] | o~
1787 1797 A7AT 1787 17C7 17D7 7E7 17F7
K& o
g|lfUS| B | 9 | o | <:iMpBY /
1788 1798 17A8 17B8 17C8 17D8 17E8 17F8
oo 1
of N eis|a|c|o|0|6]s
1789 1789 17A3 1789 17C9 1709 17E9 17F3
(~]
Al | 3 o | oo | O
178A 179A 17AA 17BA 17CA 17DA
sl W [P |G| 5|0 ¢
1788 1798 17AB 1788 17CB 17DB
cla | d|u|g|o|s
~2.
178C 179C 17AC 17BC {7CC 17DC
t’ ~
|6 | & | B | 55 | | O
-~
178D 179D 17AD 178D 17CD 170D
= +
el | B [FC | O
178E 179E 17AE 17BE 17CE
=}
P
Fl 81 | P be:
178F 179F 17AF 17BF 17CF
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1780 Khmer 17C6
Consonants 17A9 2 KHMER INDEPENDENT VOWEL QUU
1780 & KHMER LETTER KA 17AA & KHMER INDEPENDENT VOWEL QUUY
1781 ¢ KHMERLETTER KHA 17AB  § KHMER INDEPENDENT VOWEL RY
1782 & KHMER LETTER KO 17AC 1§ KHMER INDEPENDENT VOWEL RYY
1783 45 KHMER LETTER KHO 17AD p KHMER INDEPENDENT VOWEL LY
1784 & KHMER LETTER NGO 17AE  § KHMER INDEPENDENT VOWEL LYY
1785 & KHMER LETTER CA 17AF @ KHMER INDEPENDENT VOWEL QE
1786 % KHMER LETTER CHA 17B0 B KHMER INDEPENDENT VOWEL QA
1787 1 KHMERLETTER CO 17B1 & KHMER INDEPENDENT VOWEL QOO TYPE ONE
1788 R4i5 KHMER LETTER CHO 17B2 6 KHMER INDEPENDENT VOWEL QOO TYPE TWO
1789 M KHMER LETTER NYO * this is a varfant for 1781 & , used in only two
178A B KHMER LETTER DA words , ,

1788 4 KHMER LETTER TTHA *17B1 & is the normal variant of this vowel
178C 2 KHMER LETTER DO 17B3 & KHMER INDEPENDENT VOWEL QAU
178D B KHMER LETTER TTHO Inherent vowels
178E AN KHMER LETTER NNO These are invisible combining marks for phonetic
* a5 this character belongs to the first register, its  transcription to distinguish Indic language inherent vowels
correct transliteration is nna, not nno from Khmer inherent vowels. These characters are included
178F & KHMER LETTER TA solely for compatibility with particular applications; their use
1790 ¢ KHMERLETTER THA in other contexts is discouraged.
1791 ¢ KHMERLETTERTO 17B4 KHMER VOWEL INHERENT AQ
1792 © KHMERLETTER THO 1785 KHMER VOWEL INHERENT AA
1793 &8 KHMERLETTER NO Dependent vowel signs
1794 ¥ KHMER LETTER BA
1795 © KHMER LETTER PHA 17B6 & KHMER VOWEL SIGN AA
1796 § KHMER LETTER PO 1787 & KHMER VOWELSIGN |
1797 & KHMER LETTER PHO 17B8 = KHMER VOWELSIGN Il
1798 % KHMER LETTER MO 17B9 & KHMER VOWEL SIGN 'Y
1794 § KHMER LETTER RO 17BB KHMER VOWEL SIGN U
1798 5 KHMER LETTER LO 17BC ¢ KHMER VOWEL SIGN UU
179C i KHMER LETTERVO 17BD ¢ KHMERVOWEL SIGN UA
179D & KHMERLETTER SHA Two-part dependent vowel signs
e used only for Pali/Sanskrit transliteration These two-partdependent vowel signs have glyphp[eces
179E & KHMER LETTER SSO which stand on both sides of the consonant. These vowel
¢ used only for Pali/Sanskrit transliteration signs follow the consonant in logical order, and should be
* as this character belongs to thefirst register, its  handled as aunit for processing.
correct transliteration is ssa, not sso 17BE §© KHMER YOWEL SIGN OF
179F 3 KHMERLETTERSA 17BF 5] KHMER VOWEL SIGN YA
17A0 tn KHMERLETTER HA 17C0 5.] KHMER VOWEL SIGN IE
17A1 g7 KHMERLETTER LA .
17A2 # KHMER LETTER QA Depavidentvowsl #igrs
Deprecated independent vowels for transliteration ggg % ﬁ:m:: zgvvxgt g:gz 2:5

These cloned independent vowels were originally intended
only for Pali/Sanskrit transiiteration.
17A3 & KHMER INDEPENDENT VOWEL QAQ
e use of this character is strongly discouraged;
17A2 & should be used instead
17A4 & KHMER INDEPENDENT VOWEL QAA
* use of this character is strongly discouraged;
the sequence 17A2 & 17B6 =1 should be used
instead

Independent vowels

17A5 & KHMER INDEPENDENT VOWEL QI
17A6 nj KHMER INDEPENDENT VOWEL QlI
17A7 2 KHMER INDEPENDENT VOWEL QU
17A8 & KHMER INDEPENDENT VOWEL QUK
® obsolete ligature for the sequence 17A7 &
1780 /&
¢ use of the sequence is now preferred

Two-part dependent vowel signs

These two-part dependent vowel signs have glyph pieces
which stand on both sides of the consonant. These vowel
signs follow the consonant in logical order, and should be
handled as aunit for processing.

17C4 #1 KHMER VOWEL SIGN OO

17¢5 &1 KHMER VOWEL SIGN AU

Various signs
17C6 KHMER SIGN NIKAHIT
=srakam
=anusvara
e final nasalization
e this character is usually regarded as a vowel
sign am, along with om and aam

— 04D ¢ thai character nikhahit
— 1036 & myanmar sign anusvara
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17¢C7 Khmer 17F6
17C7 =8 KHMER SIGN REAHMUK 17D5 4 KHMER SIGN BARIYOOSAN
= srakah e indicates the end of a section or a text
=visarga — OESA ®I thai character angkhankhu
— 1038 2 myanmar sign visarga — 104B 1 myanmar sign section
17C8 KHMER SIGN YUUKALEAPINTU 1706 ¢ KHMER SIGN CAMNUC PIl KUUH
¢ inserts a short inherent vowel with abrupt e functions as colon
glottal stop * the preferred transliteration is camnoc pii kuuh
* the preferred transliteration is yukaleakpintu — 00F7 + division sign
Consonant shifters — 0F14 ¢ tibetan mark gter tsheg

These signs shift the base consonant between registers.

17C9 KHMER SIGN MUUSIKATOAN

* changes the second register to the first

o the preferred transliteration is muusekatoan
17CA = KHMERSIGN TRIISAP

¢ changes the first register to the second
* the preferred transliteration is treisap

Various signs

17CB KHMER SIGN BANTOC

 shortens the vowel sound in the previous
orthographic syllable

o the preferred transliteration is bantak

KHMER SIGN ROBAT

* a diacritic historically corresponding to the
repha form of ra in Devanagari

KHMER SIGN TOANDAKHIAT

e indicates that the base character is not
pronounced

— OF4C 5 thai character thanthakhat

KHMER SIGN KAKABAT

* sign used with some exclamations

KHMER SIGN AHSDA

® denotes stressed intonation in some single-
consonant words

KHMER SIGN SAMYOK SANNYA

* denotes deviation from the general rules of
pronunciation, mostly used in loan words from
Pali/Sanskrit, French, and so on

KHMER SIGN VIRIAM

¢ mostly obsolete, a “killer”

« indicates that the base character is the final
consonant of a word without its inherent vowel
sound

KHMER SIGN COENG

e functions to indicate that the following Khmer
letter is to be rendered subscripted

* shape shown fs arbitrary and is not visibly
rendered

17CC

17CD

17CE

17CF

17D0

17D1

17D2

Lunar date sign
17D3 KHMER SIGN BATHAMASAT
e originally intended as part of lunar date
symbols
e use of this character is discouraged in favor of
the complete set of lunar date symbols
— 19E0 § khmer symbol pathamasat

Various signs

17D4 4 KHMERSIGN KHAN
e functions as a full stop, period
— OE2F 4 thai character paiyannoi
— 104A1 myanmar sign little section

17D7 ¥ KHMERSIGN LEKTOO
* repetition sign
— 0E46 9 thai character maiyamok
17D8 ns4 KHMER SIGN BEYYAL
® et cetera
* use of this character is discouraged; other
abbreviations for et cetera also exist
¢ preferred spelling: 1704 4 179B R4 1704 4
1709 © KHMER SIGN PHNAEK MUAN
¢ indicates the beginning of a book or a treatise
* the preferred transliteration is phnek moan
— OE4F @ thai character fongman
17DA o KHMER SIGN KOOMUUT
e indicates the end of a book or treatise
e this forms a pair with 17D9 @
e the preferred transliteration is koomoot
— OE5B @ thai character khomut
Currency symbol
17DB & KHMER CURRENCY SYMBOL RIEL
Various signs
17DC & KHMER SIGN AVAKRAHASANYA
e rare, shows an omitted Sanskrit vowel, like an
apostrophe
¢ the preferred transliteration is avakraha sannya
— 093D S devanagari sign avagraha
17DD © KHMER SIGN ATTHACAN
¢ mostly obsolete
¢ indicates that the base character is the final
consonant of a word with its inherent vowel
sound
- 17D1 & khmer sign viriam
Digits
17E0 O KHMER DIGIT ZERO
17E1 9 KHMER DIGIT ONE
17E2 o KHMER DIGIT TWO
17E3 M KHMER DIGIT THREE
17E4 @ KHMERDIGIT FOUR
17E5 & KHMER DIGIT FIVE
17E6 ' KHMER DIGIT SIX
17E7 #l  KHMER DIGIT SEVEN
17E8 G KHMERDIGIT EIGHT
17E9 & KHMER DIGIT NINE

Numeric symbols for divination lore

These characters have numeric values 0-9, respectively, but
are notused for calculation.

17F0  « KHMER SYMBOL LEK ATTAK SON

17F1 »  KHMER SYMBOL LEK ATTAK MUOY

17F2 +  KHMER SYMBOL LEK ATTAK PII

17F3  » KHMER SYMBOL LEK ATTAK BEI

17F4 v KHMER SYMBOL LEKATTAK BUON

17F5 ¥ KHMER SYMBOL LEK ATTAK PRAM

17F6 «  KHMER SYMBOL LEK ATTAK PRAM-MUOY

The Unicode Standard 8.0, Copyright © 1991-2015 Unicode, Inc. All rights reserved.
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17F7 Khmer 17F9

17F7  ~ KHMER SYMBOL LEK ATTAK PRAM-PII
17F8 + KHMER SYMBOL LEK ATTAK PRAM-BEI
17F9 s KHMERSYMBOL LEK ATTAK PRAM-BUON
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Appendix 2. Primary School Grade 1 [201] and Grammar [202] books by
the Ministry of Education, Youth and Sports
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Figure 3 — Sub Consonants
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Figure 9 — Diacritics
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Figure 10 — Context of Bantoc Sign
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Appendix 3: Initial Homoglyph Analysis by Khmer GP

Khmer-Thai homoglyphs

Khmer Letter

Thai Letter

s U+ 178B Khmer letter TTHA

1 U + OEOA Thai letter CHO CHANG

a U+ 178D Khmer letter TTHO

@U + OE12 Thai letter THO PHUTHAO

a U+ 1796 Khmer letter PO

@U + OE15 Thai letter TO TAO

: U+ 179A Khmer letter RO

43U + OE23 Thai letter RO RUA

3 U+ 17D0O Khmer sign samyoksannya

2+%U + OE31 Thai letter MAIN HAN-AKAT

a U+ 17B6 Khmer vowel sign AA

qU + OE32 Thai letter SARA AA

3 U+ 17B7 Khmer vowel sign |

22U + OE34 Thai letter SARA |

3 U+ 17B8 Khmer vowel sign Il

o:2U + OE35 Thai letter SARA I

5 U+ 17B9 Khmer vowel sign Y

o:&U + OE36 Thai letter SARA UE

3 U+ 17BA Khmer vowel sign YY

o U+ 17BB Khmer vowel sign U

¢ U+ 17BC Khmer vowel sign UU

""" U + OE39 Thai letter SARA UU

o U+ 17C1 Khmer vowel sign E

2+ U + OE40 Thai letter SARA E

3 U+ 17CF Khmer sign AHSDA

U + OE47 Thai letter MAITAIKHU

s U+ 17CB Khmer sign BANTOC

2+ U + OE48 Thai letter MAI EK

s U+ 17CD Khmer sign TOANDAKHIAT

U + OE4C Thai letter THANTHAKHAT

3 U+ 17C6 Khmer sign NIKAHIT

Khmer-Lao homoglyphs

Khmer Letter

Lao Letter

s U+ 1781 Khmer letter KHA

2 U + OE82 Lao letter KHO SUNG

v U+ 1794 Khmer letter BA

VU + OE9A Lao letter BO

s U+ 1796 Khmer letter PO

U + OE95 Lao letter TO

w U+ 1783 Khmer letter KHO

WU + OEYE Lao letter PHO TAM

n U+ 17A0 Khmer letter HA

U + OE97 Lao letter THO TAM

a U+ 179B Khmer letter LO

QU + OEAS Lao letter LO

: U+ 179A Khmer letter RO

SU + OEA3 Lao letter RO

2 U+ 17A7 Khmer independent vowel QU

QU + OE8A Lao letter SO TAM

3 U+ 17D0O Khmer sign samyoksannya

U + OEB1 Lao vowel sign MAI KAN

o U+ 17BB Khmer vowel sign U

2:U + OEB8 Lao vowel sign U

9 U+ 17BC Khmer vowel sign UU

U + OEB9 Lao vowel sign UU

1o U+ 17C1 Khmer vowel sign E

CU + OECO Lao vowel sign E
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6 U+ 17CB Khmer sign BANTOC

2+ U + OEC8 Lao tone MAI EK

5 U+ 17CD Khmer sign TOANDAKHIAT

25U + OECC Lao cancellation MARK

s U+ 17C6 Khmer sign NIKAHIT

SU + OECD Lao NIGGAHITA

Khmer-Burmese homoglyphs

Khmer Letter

Myanmar Letter

v U+ 1794 Khmer letter BA

[JU + 100E Myanmar letter DDHA

w U+ 1783 Khmer letter KHO

[JU + 1003 Myanmar letter GHA

w U+ 1799 Khmer letter YO

[JU + 101A Myanmar letter YA

a U+ 179B Khmer letter LO

U + 101C Myanmar letter LA

a U+ 17B6 Khmer vowel sign AA

aU + 106B Myanmar Sign Western Pwo

Karen Tone 3

3 U+ 17C6 Khmer sign NIKAHIT

&U + 1036 Myanmar Sign ANUSVARA

o: U+ 17C7 Khmer sign REAHMUK

o: U + 1038 Myanmar Sign VISARGA
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