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1. Background

As we know, the introduction of Mongolian Suffix Connector in Unicode Mongolian
Encoding proposal is coming after 1998. As Professor Quejingzhabu had declared on
Hohhot ad hoc meeting, he had proposed new code point for Mongolian Suffix
Connecter (Maybe it was named as Mongolian Space in his proposal in early time), but
WG2 group alternatively selected NNBSP as the Mongolian Suffix Connector in the
standard.

In the publication work of Professor Quejingzhabu in 2002, the “Meng Gu Wen Bian
Ma (The Mongolian Encoding)” book, we can find his introduction of the NNBSP
Mongolian Suffix Connecter model usage example as Picture 1-1.

We had also found exactly same list in TR170 document on 11th page written by
Myatav Erdenechimeg, Richard Moore and Yumbayar Namsrai. Please find the
document from Internet (http://www.unicode.org/~asmus/mongolian/MDO001-unu-

tr170.html).
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Picture 1-1

We had also found similar list of NNBSP Mongolian Suffix Connector usage in
GB/T 26226-2010 as Picture 1-2. In this list, there were several additional suffixes to

“Meng Gu Wen Bian Ma(The Mongolian Encoding)”.
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Picture 1-2



After 2007, it is possible to use OpenType technology to implement the Mongolian
Unicode Encoding in font/system level. Microsoft cooperation provided Unicode
Mongolian font on Windows Vista system firstly. After several years’ efforts, many local
vendors have also been providing many kinds of Mongolian fonts now. Although all of
these fonts have slightly differences between each other on implementation details and
we have been all struggling on the Mongolian Unicode Encoding stabilization efforts
for several years as you know.

In the Mongolian Unicode encoding, we find one significant issue exists on
MSC/NNBSP usage now. The solution of the MSC/NNBSP for Mongolian suffix
Connecting usage will depends on the Font Rendering Engine. But when we use
NNBSP for Mongolian Suffix Connecting (actually, it is controlling the following
Mongolian Suffix as well), we are facing at Mongolian Suffixes all break on current
existing font rendering engine, such as Harfbuzz and Uniscribe. On the Microsoft
Uniscribe font rendering engine, although it is rendering on the most recent version in
the regular case, but on the some special cases, we found that there are no proper ways
to get the all Mongolian Suffix correctly formed. We had also failed on Microsoft Office
2013 and 2016 for one or two years even on the regular case as well. The most
significant impact is that the Mongolian Suffix all fails on Mobile Phone system like
Android and 10S as well as PC Operating system like Mac OS X and Linux now.

2. Introduction of current solution

We did find the NNBSP Mongolian Suffix connecting model problem several years
ago and have been discussing to improve the NNBSP Mongolian Suffix connector usage
in Mongolian Unicode Encoding for several years.

We had discussed NNBSP Mongolian Suffix connector model and it’s improving
solution in W3C forum for a long time during November of 2014 to December of 2015.
The Model of the MSC/NNBSP Mongolian suffix model is defined as Picture 2-1 in the
forum discussion.

The Mongolian Suffix connecting problem of current solution is actually on using
NNBSP as a Mongolian Suffix Connector. It is because that the NNBSP properties
could not match all of Mongolian Suffix Connecting and Controlling requirements, For
this reason, we had proposed one more code point U+180F as the MSC (Mongolian
Suffix Connector) in 2016. But the proposal has not been approved by UTC and WG2
yet.

We have listed all of the Mongolian Suffixes in the MSC model solution as Appendix
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Picture 2-1

3. Existing issue on the MSC/NNBSP model solution
1) The issue occurring when using NNBSP as the MSC(Mongolian Suffix
Connector)

The following is three examples of Mongolian Suffix.
(U+1832) (U+1820) (U+182F) (U+180E) (U+1820) {U+202F) (U+1836) (U+1822) (U+1828)

(U+1828) (U+1823) (U+182E) (U+202F) (U+1824) (U+1828) ‘h{) U'\/

(U+182C) (U+1826) (U+182E) (U+1826) (U+1828) (U+202F) (U+1826) (e 6

On the current font rendering engine like Harfbuzz, the font will be displayed with
the wrong presentation form like bellow. The Mobile phone system Android, 10S and
Mac OS X, Linux system all experiencing this issue now, Only some version of

Microsoft Uniscribe correctly rendering the Mongolian Suffixes like listed above

W)W/ :>°ﬂ'quf
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2) The issue occurring when the Mongolian Suffix is led by digit, punctuation or

other language characters in the NNBSP as MSC. We cannot get correct

Mongolian Suffix presentation form on this case on most of the current existing

system. For example :

361 = 3]
24 (K = 24 (K

Teacher w -er = Teacher s -er

3) The issue existing when we copy and paste Mongolian text from PDF document,
the NNBSP will be lost in the pasting text.

4) As a solution for these issues, we had proposed one more new Unicode code

5)

point on U+180F. But the proposal still have not been accepted or approved by

neither UTC meeting nor WG2 meeting till now. We have to wait for a long time

to solve this issue in the Unicode Mongolian Encoding standard.

The issue exists on the MSC model itself. Even if we define new MSC code point

on U+180F, we will face at following issues continuously as well.

A

B)

®)

The Mongolian Suffix rule is restricted in the predefined Suffix list. It is
difficult for us to increase or extend the Suffixes list in the future. But the
Mongolian Suffix list is still under arguing that which is needed to be
included or excluded in Mongolian Suffix list The Mongolian Suffix list
maybe will change according to the grammar definition or linguistic
progress.

From the encoding perspective, we find that the MSC (or NNBSP)
Mongolian Suffix Form Control Model is not a proper solution. According
to our several years’ experience, we can say that the MSC Mongolian Suffix
Form Control Model solution is an unstable, inadequate and problematic
solution. We need to deprecate the Suffix Form Controlling behavior of
MSC (or NNBSP) and just use it as a connector. The Mongolian Suffix
Form followed after MSC/NNBSP _should be explicitly defined by FVSs.

In current solution, we cannot display or print most of Mongolian Suffix



6)

without MSC. But in the real world, it is necessary to display or print
Mongolian Suffix individually.

D) According to some experts declared on the Hohhot Mongolian Ad Hoc
meeting, the publishing houses and news agencies are selecting the
Mongolian Suffix Non-Breakable Line Mode and Breakable Line Mode on
their preference. If the Mongolian Suffix Breakable mode is common in the
world, we do not need to define the Mongolian Suffix Model so restricted
and inflexible way. As a Mongolian script user, I know it is true we are
using both Mongolian Suffix Non-Breakable and Breakable written style in
daily life.

This issue is the one biggest issue which had been blocking us to use Unicode

Mongolian on mobile phone system for several years. In Inner Mongolia, we

have started to use following work around solution for this issue and have been

utilizing Unicode Mongolian on mobile phone widely now.

4. Best Practices of work around solution

Since the summer of 2017, we have started using one work around solution for

current MSC Mongolian Suffix Connecting model which is only use NNBSP as a

Narrow-Non-Break-Space like other language in our mobile phone applications and

Mac OS X system applications as well as on the Linux system. After half year

utilization, we feel it is the most proper solution for Mongolian Suffix.

The work around solution is like below.

1)

2)

3)

4)

Use NNBSP as the Mongolian Suffix Connector as usual. The NNBSP still act
like our current MSC/NNBSP Mongolian Suffix model. Even if it is getting
error on some Suffix, we will just ignore the error on this stage in our work
around solution for remaining the compatibility with the previous solution.
Additionally, we defined the irregular written form of some Mongolian
Character presentation form in Mongolian Suffix as a new form (or use certain
form if exists) for specified character and use explicit FVS1-3 to shape the form
in the Suffix.

Modified all of our fonts to support this logic. (Actually Almas font include this
logic from the beginning, The Ling Jinbao’s encoding rule for Inner Mongolia
Autonomous Region Ethnic Affairs Committee’s project included this rule as
well).

We have modified all of our IME (Input Method Editor) tools on different

system and provided new work around solution to end users for half year.



5)

6)

According to the end users’ feedback, this solution is acceptable anyway.
Currently, we are widely using this work around solution to get over the
MSC/NNBSP Mongolian Suffix Controlling/Connecting big issue and utilizing
Mongolian Unicode in our daily life now.

We should learn intelligence from this kind of best practice to improve the
Mongolian Suffix Encoding solution to break through the big issue which is
restricting Mongolian Unicode fail on most of the operating system as well as

the other popular application.

5. The Proposal for Mongolian Suffixes

According to the best practice mentioned above, we would like to prepare following

proposal for Mongolian Suffix Encoding Model to discuss on the UTC Mongolian ad hoc

meeting.

1)
2)

3)

4)

5)

6)

7)

Change current MSC/NNBSP Mongolian Suffix Encoding model.

Continue to use NNBSP as a Narrow-Non-Break-Space in Mongolian. The
property and behavior of NNBSP will be exactly same with in other language.
NNBSP can be used for Mongolian as a non-breakable Mongolian Suffix
Connector.

The Mongolian Suffix will be encoded explicitly using FVS1-3 to select the
displaying character form.

The Mongolian Suffix displaying form will not depend on the leading NNBSP,
but it will depend on normal word font rendering rule. If use explicit FVS1-3,
the display form of the character will be specified to certain defined form.

The Mongolian Suffix can be used as Line Breakable Writing Mode. In the
Mongolian Suffix Line Breakable Writing Mode, we will use normal space (not
NNBSP) for leading the Mongolian Suffix. Even without NNBSP, the
Mongolian Suffix will select correct form in any case.

In another word, this proposal can be called as the proposal to depreciate
Mongolian Suffix Controlling behavior of MSC/NNBSP.

Please refer the Appendix II to check the Detailed Mongolian Suffix encoding list.

Here we have only listed currently existing Mongolian Suffixes. According to the

encoding rule, we can assume any word as a Mongolian Suffix and write it in the line

with Non-Breakable Mode.



6. Evaluation and Conclusion

Advantage of the proposal

1)
2)
3)

4)
5)
6)

7)
8)
9)

It can be utilize soon after approval.

No need to wait another 2-or 3 years for new code point approval.

It is Mongolian language internal improving solution, no impact to other
language,

No need to make any changes on font rendering engine.

It will correctly work on current popular PC and Mobile operating system

It has similarity with previous solution and no need to educate end user
again.

Limited impact for both Vendor and End user level.

The Mongolian Suffix encoding is based on normal rule.

The Mongolian Suffix encoding rule is simple and easy to share,

communicate and standardize.

10) The solution is flexible, extendable, and stable.

Disadvantage of the proposal

1)

2)

3)

Vendor need to change font logic for Mongolian Suffix Connecting model.
Anyway vendors need to do this for improving MSC model.

Vendor need to modify IME tools to support new suffix code.

Anyway vendors need to modify their IME if we defined new MSC code
point.

The existing text and corpus will get incorrect form. Need to provide auto
Mongolian Suffix auto correction tools to simplify the correction.

If we define new MSC code point, the existing text and corpus correction is
also necessary. Also need to auto exchange NNBSP in the text with MSC.



Appendix I
The Encoding List of Mongolian Suffixes
Under Current MSC/NNBSP model

Vocative Case

1)
VOCATIVE CASE
NNBSP+1820 j
NNBSP+1821 j
Genetive Case
m" n? :nr) g g
GENITIVE CASE
NNBSP+1836+1822+1828 W\,
NNBSP+1824+1828 U‘/
NNBSP+1826+1828 U‘/
NNBSP-+1824 o)
NNBSP+1826 6
Accusative Case
¢ <0
ACCUSATIVE CASE
NNBSP+1822 Q

NNBSP+1836+1822 VQ



Dative-Locative Case
gﬁgﬁqﬁ‘ﬂfﬁ‘mﬂmﬂqﬂhﬁﬁhzﬁﬁ}}

DATIVE-LOCATIVE CASE

NNBSP+1833+1824
NNBSP+1833+1826
NNBSP+1832+1824
NNBSP+1832+1826
NNBSP+1833+1824+1837
NNBSP+1833+1826+1837
NNBSP+1832+1824+1837
NNBSP+1832+1826+1837

NNBSP+1833+1820+182C+1822

1 41 4 & 4 4 &8 8§ 3 3

NNBSP+1833+1821+182C+1822
NNBSP+1820 j

NNBSP+1821 j

Ablative Case
= =/

ABLATIVE CASE

NNBSP+1820+1834+1820

T 1

NNBSP+1821+1834+1821



Instrumental Case
o B el el

INSTRUMENTAL CASE
NNBSP+182A+1820+1837 M
NNBSP+182A+1821+1837 M
NNBSP+1822+1836+1820+1837 W"Q
NNBSP+1822+1836+1821+1837 W"Q

Comitative Case

R R
COMITATIVE CASE
NNBSP+1832+1820+1822 Sud
NNBSP+1832+1821+1822 Sud

NNBSP+182F+1824+182D+180E+1820 H'j

NNBSP+182F+1826+182D+1821 H“j

Eeflexive Case

sl wl ol e
REFLEXIVE CASE

NNBSP+1822+1836+1820+1828
NNBSP+1822+1836+1821+1828

NNBSP+182A+1820+1828

L T4 4

NNBSP+182A+1821+1828



Directive

—

DIRECTIVE CASE (may or may not use NNBSP)
NNBSP+1824+1837+1824+182D+1824 *UxﬂTﬂg

ReflexivetAccusative

ol =0

REFLEXIVE + ACCUSATIVE CASE

NNBSP+1836+1824+182D+1820+1828 W/

e

NNBSP+1836+1826+182D+1821+1828 Ww

Reflexivet+Dative—-Locative

REFLEXIVE+DATIVE-LOCATIVE CASE

NNBSP+1833+1820+182D+1820+1828 o™
NNBSP+1833+1821+182D+1821+1828 ‘3‘0“/

NNBSP+1832+1820+182D+1820+1828 '

NNBSP+1832+1821+182D+1821+1828 Ch{hf
Reflexive+Ablative

REFLEXIVE+ABLATIVE CASE

NNBSP+1820+1834+1820+182D+1820+1828 Frrmy

NNBSP+1821+1834+1821+182D+1821+1828 |:l(W



Reflexivet+Comitative

e

REFLEXIVE+COMITATIVE CASE

|

NNBSP+1832+1820+1836+1822+182D+1820+1828

e

NNBSP+1832+1821+1836+1822+182D+1821+1828

11

NNBSP+1832+1820+1822+182D+1820+1828

e

1

NNBSP+1832+1821+1822+182D+1821+1828

CASE-BOUND POSSESSION

I

CASE-BOUND POSSESSIVE CASE

7

NNBSP+182C+1822

T

NNBSP+182C+1822+1828

Plural

PLURAL (first form may connect directly also)

NNBSP+1824+1833
NNBSP+1826+1833
NNBSP+1828+1824+182D+1824+1833
NNBSP+1828+1826+182D+1826+1833

NNBSP+1828+1820+1837

ES S é;iii

NNBSP+1828+1821+1837



Negation
Lonlt

NEGATION (may or may not use NNBSP)

NNBSP+1826+182D+1821+1822 For(W

Ordinal

o goli gt grle

ORDINAL

NNBSP+1833+1824+182D+1820+1837 EFHTFQ
NNBSP+1833+1826+182D+1821+1837 S
NNBSP+1833+1820+182C+1822 GTOF

NNBSP+1833+1821+182C+1822 G"OV‘

Regular
G'“? )

REGULAR ACTION (may or may not use NNBSP)

NNBSP+1833+1820+182D GT“!

NNBSP+1833+1821+182D oY)



Appendix 11
The Encoding List of Mongolian Suffixes
Using New Proposed Solution

Vocative Case

1)
VOCATIVE CASE
1820+FVS2 j
1821+FVS1 j
Genetive Case
m" n? :nr) g g
GENITIVE CASE
1836+FVS1+1822+1828 W/

1824+FVS1+1828

o/
1826+FVS1+1828 U\/

1824+FVSI 6
1826+FVS2 6
Accusative Case
¢
ACCUSATIVE CASE
1822+FVS1 ¢

1836+FVS1+1822 V(\



Dative-Locative Case
@ o A M W o ghoah oy

DATIVE-LOCATIVE CASE

1833+FVS1+1824
1833+FVS1+1826

1832+1824

1832+1826
1833+FVS1+1824+1837
1833+FVS1+1826+FVS3+1837
1832+1824+1837
1832+1826+FVS3+1837

1833+FVS1+1820+182C+1822

£ 2442194883 3

1833+1821+182C+1822

1820+FVSI

~J

1821+FVS1 j

Ablative Case
= =/

ABLATIVE CASE

1820+FVS1+1834+1820

T 4

1821+1834+1821



Instrumental Case
o B el el

INSTRUMENTAL CASE
182A+1820+1837 M
182A+1821+1837 M
1822+FVS1+1836+FVS1+1820+1837 W"Q
1822+FVS1+1836+FVS1+1821+1837 W"Q

Comitative Case

o &ty M
COMITATIVE CASE
1832+1820+1822 q"'o
1832+1821+1822 Rut
182F+1824+182D+180E+1820 iUﬂla
182F +1826+FVS3+182D+1821 if‘*j
Reflexive Case
sl w! ol e
REFLEXIVE CASE

1822+FVS1+1836+FVS1+1820+1828

1822+FVS1+1836+FVS1+1821+1828

182A+1820+1828

L 24 4

182A+1821+1828



Directive

—

DIRECTIVE CASE (may or may not use NNBSP)
1824+1837+1824+182D+1824 ‘toxord

ReflexivetAccusative

ol =0

REFLEXIVE + ACCUSATIVE CASE

1836+1824+182D+1820+1828 W/

e

1836+1826+FVS3+182D+1821+1828 Ww

Reflexivet+Dative—-Locative

REFLEXIVE+DATIVE-LOCATIVE CASE

1833+FVS1+1820+182D+1820+1828 0’":“/
1833+FVS1+1821+182D+1821+1828 W
1832+1820+182D+1820+1828 0’":“/
1832+1821+182D+1821+1828 W

ReflexivetAblative

REFLEXIVE+ABLATIVE CASE

1820+FVS1+1834+1820+182D+1820+1828 ':' ”W

e

1821+1834+1821+182D+1821+1828 w



Reflexivet+Comitative

e

REFLEXIVE+COMITATIVE CASE

|

1832+1820+1836+FVS1+1822+182D+1820+1828

e

1832+1821+1836+FVS1+1822+182D+1821+1828

11

1832+1820+1822+182D+1820+1828

e

{

1832+1821+1822+182D+1821+1828

CASE-BOUND POSSESSION

I

CASE-BOUND POSSESSIVE CASE

182C+1822 ()

182C+1822+1828 w

Plural
wl wl el W, W W

PLURAL (first form may connect directly also)

1824+FVS1+1833 U'U'\}
1826+FVS1+1833 W/
1828+1824+182D+1824+1833 W/
1828+1826+FVS3+182D+1826+1833 W
1828+1820+1837 T’Q

1828+1821+1837 il



Negation
Lenls

NEGATION (may or may not use NNBSP)

1826+182D+1821+1822 oK
Ordinal
gom golh et gr(e

ORDINAL

18334 FVS1+1824+182D+1820+1837 gorh
1833+FVS1+1826+FVS3+182D+1821+1837

1833+FVS1+1820+182C+1822

> % 5

1833+FVS1+1821+182C+1822

Regular
G""J )

REGULAR ACTION (may or may not use NNBSP)

1833+FVS1+1820+182D

1833+FVS1+1821+182D

OTHERS (may or may not use NNBSP)

1833+FVS1+1820
1833+FVS1+1821

1833+FVS1+1824+1828+1822

4 %% 3 1

1833+FVS1+1826+FVS3+1828+1822



1833+ 1824+1828+1822 ror
’

1833+ 1826+FVS3+1828+1822



A R R Fx 5w SCHHIn B4 ZE R AT MSC/NNBSP
RIS B IERRR

Jirimutu - jrmt@almas. co. jp
Siqin - siqin@almas. co. jp
Bao Haishan - baohaishan@delehi. com
Burigudu - burgood@vip. sina. com

Menghejiya - csmhjy@126. com

1. B

PEIRATHT RN N5 T 3C Unicode Ffdfe 5 51k U5 ST s R 571 20T
a1 1998 4. IEANEARG FLAT ZURAERE FITE RS T 28 F0 K W62 52 30wt % il 22 i)
PAERE, Ml SCT LS SN R AT Y (BVR AR A i B A R AR
(5 5300 Y ) JRRE N FIE R I L RS AL, (H2 W62 ZHZVAD i fd A A4 5
[ W2 4% NNBSP A28 L5 SCR MBS/ e 7 1, AT AH 4k () A vhE & b i v
NNBSP 150y L5 d SCHE I ar #7124

FERRE LA A% 2002 FFH AR (G SComhs ) — 5 BL AT DR B4t 4 22 1)
M7 o IalBE 25 A% NNBSP ARy L5 SR I 357 Y, I a7 #4542
ARSI . Wik 1-1 Fow.

RATHAE Myatav Erdenechimeg, Richard Moore 5 Yumbayar Namsrai FHA{F
0 TRIT0 SRS 11 TURREI T e A RIMAIAE. 7R ARRTIH S EIh, V7
M 2% F 2 3k A % T AFE (http://www. unicode. org/ asmus/mongolian/MD001-unu—
tr170. html) o



mailto:jrmt@almas.co.jp
mailto:siqin@almas.co.jp

AP ERRE

ez
 OERTASRIRS Z AR ERAE R, .
(R R R PIDA R .
QEHRE - FHHERNEOFRERLARNE @ F 5
W B R 4 8 25 TS S B 00 i R 30 BB 1 .
TR 7 2 B VT 5T O e -
SNV 2 RO o ML LB A4 T 2 TR A 0 5 e B Pl
RT3, )# B = Ban
o P T I 25 s 7 2 ) e o~ Garen
mz);ﬁ;:)\j& pABS R L 7.0 %% B %F ZERO WIDTH JOINER (U +
! ;L ) 500D D, A TR A B A S
B o il R LEEHETR, MXFHES N RILE
v Pl o e e A AR TR B SR ( HS) A
sty Mo [ el (Mgl golr S — TR R R AR R LA
o Eemon ot Bty Morrs ;ﬁqﬁa;mmﬂxfréfx)ﬂ%ﬁiﬁi{ﬂ@%jﬁﬂﬁgﬁ:ﬁ
o Eewr Mees o W% o LD NS S A SO - GV AH
0 WO AR CN AR —-= [+
€ FEex = EN /ey P8 s s BAED 5 - —Es BEY i —
o HewyMen: w0 Bawx Monx e B 9 s B
Wty B0 W *h @gm% G SO (GA):EE?EJ%]*%THE%){?;\:.
A . e — o2 e o2 €% 5
o Hed/Hwe W Bewvilen: E‘rﬁqﬁ?}%ﬁ%_%ﬂfé n ;
a;xgﬁ'“"'/m"" L TR FBAXTE » TOFAE AR ARSI
n . am el B waened © ATEREEAMERIGEERSRUEREA BN EALBRTTE
A e Standard, Version 2. 07pp. 6-—=70—6—
W Hew ®  Mew ey z T E
104 105

K o1-1
PABELE GB/T 26226-2010 FEANE 1-2 Fros BSR4 56 Je Al Wr 254 NNBSP [ 5%t SC Y
IR ERERTY .. WHRAE T H (G5 i) 2 M5 SO sy .



GB/T 26226—2010

oy [B-—®d e h R 5,
ERE AR R AL R ST RIS S ENERA A E TS AR E,
BH M GB 13000—2010 g9~ 347 A "5 FlE 3 fhixa BT,

a) M S NARROW NO-BREAK SPACE (U 202F), HBARH{FHE# T
% )% SPACE (U+0020)" 11" K M2 #% NO-BREAK SPACE (U-+00A0)", JL#LLF
¥
1y MEAEREE M D ERTEITNEaEZ
2y FAFSERE RS2 EAR R,

1 MEHWEF R R,
9 4 1y S TG M) M A0 T 7 R L 10,
FI HSERLTTETANTENERAR

ERBA S ERER T
S o P R
¢ - K] * T oTmn A
- — - FRPRRPE
oot meTTmea" ) HE <R
ol I =l o
- e L 2 wnd ooy
0 my s @ ﬂf“ 4
P =2 PR PR
=t fgt" -E..J,fisggd"'d [ F;lgn‘-." L= L
il wgﬂd‘#d"‘ ot .‘Iﬁ‘ﬂ"'"ﬂ!ﬁ""""
L - I A t 1A I
oty BT LT IR B
o/ . B A wl AT AT m
o "ErTE " R EEE
e g f o
22

K 1-2

2007 fE2 )5, fHH] OpenType HiARTE A& S5 #HAE RGN LIS 4 3 Unicode Zmit Ay m]
BEo KA A ZJLTE Windows Vista REFRML T 55 L Unicode Tk IAEZHFMEE T, £
AR A AR FE SR BEIR 2 58l S0 . BLAR I B R TR SR T S A BTN, IE A g,
BAT—HES S8 515 3 Unicode Zwh b i SEEL RN .

TEHI 5 3 Unicode ZmASbrifEr, S8k SCHOINAR M EBERF MSC/ % B TG IR i 25 4%  NNBSP
IR TE, BRATRIL T —ANE KRR AE 52k SCPR N o 72 #2810 52 ST n e o i



FEAF MSC/ 7% 56 TG [A) i e i NNBSP #1777 SR T AR VE S 51 I Se i@ i . 4 IRAT S SO
TSy ZEHRAE FH 2 B2 O IR) W A% NNBSP IR (HC S e abe A 45 ) J 8 B e 231 S B T A
A, FRATTER TG 5 o SN FE A ) FARTE B 51 % (140 Harfbuzz 5 Uniscribe) T
BRTFIA R, FEMEK Uniscribe FARVERGIE T, BB IR E G H ESC 5
SCPREINEC Sy, ABATIAELECERF R 0 T (1 BRI B 23 AN B IR R 7 52 o ST 7y o RS2 o 3
IESCH IS SRSy, FEAER Office2013 K 2016 Z57= i LR TRIL 1-2 . AR
EHR S B BTETA 50 SO IR s A REE 22 58, 10S SRS TFHL R G BN 744 I I A
BrR. A Mac 0S X Al Linux £ N\ HLIN 5L 2R G2 BRI AR B om AN TERA 1R 52y SCR I al
55

2. NMABERMMBRTR

IRAVAE JLAERT O IR B A% 55 TG 1B 723 4% NNBSP AE J9 5% vl 2 FRIN B 40 T B A 200 114 i) B3,
I HAE U DR — BEAE W IR T SO T 58 1 3C Unicode gmAdbnifk i) %8 %5 JC ] 2= 4% NNBSP
VB 5t ST INRG3 IEE HE A A B 5 1

7E 2014 4F 11 H % 2015 4F 12 HIW3C itz b, BATHS T 4 96 LI Wi 25 4% NNBSP 5%
TSI A AR S G R SR BTSSR SR E BT MSC/ A BE
[ W7 2 4 NNBSP 1) 52 vl SC PRI B 23 32 AR Y (1) 5 STl 2-16

0 5 oy SR I B 23 BRI 1) R, FC S AE T A A4 56 TG (R T 2 i NNBSP AR 5 v SC bt
INBLAERETT . P78 8 T I W2 ks NNBSP J& 14 AN Bl /2 BT 5 vl ST 7 i 42 5 4 i 2
Ko FATT 2016 FIREAEM AL U+180F MG — N5 SN IMAL/r EHARF (MSC). AR MIR %
MATSE] UTC 5 W62 FfttifE .

MSC AL T J7 SR BT 5 i SCRRIN B0 3 JEH A5V LB % 1



STANDARD MONGOLIAN NNBSP MODEL

July 14, 2015 (grevson@postone.net)

STEM >>50000m000500m0000m00 a0 00300> NNBSP SUFFIX >>>33533355300 00000 s 0 s 30 s>0 000500000
NOTES
N N = a digit or solitary Mongolian character, | = Initial Mongolian character, M=
Medial Mongolian character, X = Mongolian character (Medial or Final)
I + X MS Universal Shaping Engine (USE) applies <fina> feature to X
MS Universal Shaping Engine (USE) applies <isol> feature to

SuffixSetsis_aner_of_one, applies <init> to SuffixSetrirst_jster_of_mars_than_one
Harfbuzz — Same as MS — USE

I + M + X Apple AAT (Almas) — Same as MS — USE
Others?
|+ M ... My + X . _
+ NNBSP + SuffixSet [ + NNBSP SuffixSet ]
IIigature

SuffixSet =

|+ Xligature vl
ov v |

I+ M+ Xligature cvelvev]
cvey | veve |
|+ Ml IVln + Xligature eveve fvevey |

veveve |
cveveve

K 2-1

3. MSC/NNBSP A2 fi# thJ7 52 PR AF ] R

1) f# I NNBSP 1E 4 MSC B & 2 (1) i) 8t

WK 3 45 BN RR A
CU+1832><U+1820><U+182F><U+180E><U+1820><U+202F><U+1836><U+1822><U+1828>

<U+1828><U+1823><U+182E><U+202F><U+1824><U+1828> 1'0() U‘}

<U+182C><U+1826><U+182E><U+1826><U+1828><U+202F><U+1826> W 6

£ Harfbuzz FAJERES 3 EAGARIBE S N N BIE R BaTHLRSGI %, 10S Pk
Mac 0S X 5 Linux RZEMAABRIZAN . HA—LEBEAKMEK Uniscribe FAJERS]
LW TR BRI .

OhQY) w = 0“*?3 w
o o = W W



(o 6 = @/ o

2) {EEJ9 MSC 5 NNBSP, £ 58 SCH N A 447 A B 7, A d 55 B AT 15 oy
I R 2 HONAF R G0 B ARASAN B IR B 10 58 SO By o it

36 1 = 3 w1
24 ol = 24 9K

Teacherw —er = Teacher v —er

3) 4\ PDF SCARS ) 52 17 SCRG I IS NNBSP #B 2 # 2% 2%
4) AERIX LI R TT 5, AR ZBHRS AL U+180F 15K % UTC 5 WG2 #5352 Fthife .
AT 7 BEEE R AR 4K IS [R) 4 BETE 5 7 3C Unicode &fish itk o AR LIk L ]
5) MSC BEAUA G A74F ) . Bd 5E ST MSC B (RS AL U+180F, AT IH Il K 41 1] Bt
A FAT SO IR T2 IR T T00E ST I AR 3 1328 o SR IRATAR A 38 I =y 72 it
ISR B2 o 52 S BRI B 53 B AT 52 1 T, 15 500 L R 228 RS 0 st 70 5 £ o B
BIISGR . BN B R SR BRAER 2 U5 1E 5 IR R g
B)  MZwAYFf EEF, MSC B NNBSP 5t SC Bt e 7 BEHAR B U7 R _ AN G HEI . ARAE TR
MZERNAL, Z7 R U E— AN AR E AR, BERZ T
Fo FRATFFELRR MSC B NNBSP [ Bt e 73 B4 O B In e - il @ v, R4
CRE—ANERERT . BBE MSC Bk NNBSP f52 h SCHE I, S A N 52 7 307
R H HAR I 8 155 W1 s b A o Rk S I TR
C)  Hul, A MSC MIEHNL T, FRATARE B REdT ER 285 & SO s (|
Py sy S MG S o WS 15 RN AN E N el 1 1] A
D) ¥ — UL RAERFAIVERR 58 o SO A A W AR, H O R R LG 4% &
BRI ELF, 53k 5t OB IR 0 v] 447 AN rT e AT A . 8 58 oty SO e
T AT R AR R WL, FRATE S 52 IR, I R A4 RS M 1 O vk e X
S SO A . VRN S8 SCTFAE A, FRAT IR ATHE H AR A8
AT S A AT BT AR 3 I AE
6) 5% SCPR AN s B R ) R 2 A LIk — B AS BRAETHENL S B3 FHLR & L fd
FZ# 1 3 Unicode i K @, AMEMNENZHEBH FAIMEBRTE, &
BB FHLL00) 12 /8 58 3 Unicode 4.

4. BRIRHLZBEER
2017 2 B LIk, BAICES HINRESFHLNHFET, Mac 0S X BLK Linux 24t L, ~NH
AR MSC 22 1 SCP N Rl A B R A A T, AR FLAAE 5 A NNBSP HUAE 4 s Jo ] W 25 4% 1 5



(AVIE

et FAFE MR, BATIOTIZIE e 5 BRI 5k SCHE I 73 i o s 5

BAUT REAEANWT .

1)

2)

3)

4)

5)

6)

WP —FE, A NNBSP AE N5t SCHE I e e 75 o B FE — L PRI pl 43 b A7 AE &
R, (EHBTBATT RN BN T 5207 ZORFIE, RAVARS TAAAER
[ A, NNBSP {73 IH iz /F R 24 Bl ) MSC/NNBSP 52 iy ST i ple 43478

R, BATAFRE R TRE LT, S0 S Mo 58l 07— e A5 R R
PR BT (B HCA MR E R 2T, I B ZFA H ARk
FEAF 1-3 (FVS1-3) 58AT Eom FEIN o BT i 78 TR BT

FIR RN, FAUES T A AR BngiE. (550 Almas RN —HHES
T B . AR HRX RIEFSZ R hlE RIS TR a5 T 2
)

BAMB T BATEAR RS LT A RINGE, HONREH P3R4 T B R R RE
. WRAEAZ PR, %07 BT XA E, IR

BT FRATE FiZ B AT R0k T MSC/NNBSP 5 vty SC B Hr B 23 42 1) b5 432 1y oK i) B,
I HAERATH H A TE G 2 A8 T %84 3 Unicode 4ufidbnif.

AT X FE S R A I TR 52 2] 50 Hr,  DLSR o 58 SO B g g 58 o 3
FECE 7 S 3 B R AT RO AE B PP AE R G, &P SR F 8 FH 5875 3¢ Unicode
SRmAL AR 1) R BR 1 .

5. RTRE XM HIRRE
WRAE RSk ge s, AT UTC Sl SR i UOHERE 1 4R B 58t SR a7 2 S

HRE7 =

1)
2)

3)
4)

5)

6)

7)

&R H HTF MSC/NNBSP 5 ity SC PR IN RS 70 2 A A5 R

Ak Ay 52 S 78 FE TSRl W as i NNBSP AR A5 ST IRy« KR NNBSP J&
HAE ARG P 52— 5

NNBSP £ 55¢ ity 3C Hp A A 9 AN ] AT (0 5808 SCR N B R AT 3 o

S SO N 3 RS IR IR I s i FVST-3 F 15

S5 SR I s S T AR T S0 B A NNBSP, T MO T 1E % B 5k SR E
TR o 5208 SCRRN o3 FRRF IR S I A ] FVS1-3 IRk FEAT o

5 SCRR AN 73 AT LR AT AHAT B S A 2 120 3 BRATIs 3 2 A% A Dy B
TNy /T AT (ME NNBSP) o AN AE TS5 AV NNBSP, 5878 SCH B Il 73 A T PAIE
B SR AR 1L T

WE 2, ZIREAHERN “PRER MSC/NNBSP 5 1t ST i o 2 H @ M $E 2 7.

RV S SO s s, ESINS 1. S 1T 502 TIARITA =
OCPANRE Y o AR AR, FRATT AT DR ] S A rT R B SR Ny, IR AE— AN SOR



A7 B2 AN BRI DA AT AT A U HEAT HERR 27

6.

GRESPsY

ZIRR RS

1)
2)
3)
4)
5)
6)
7)
8)
9)

SRAFHEAE 5 AT AR TR S it

JG7% N MSC Hrhs A7 B 55 4F 2-3 4F

SN SO RS e 0y %8, 0 HAME R TG AT AT R o

6 7 X A TR e 5 T T B 2

AT CAIERfEAT T 2400 E i N Bl S 2 % % 8 R4t
FUTIHT SR, TRBRFIMERHEF.

XL R S s 248 R R P P AR AR /N R

ISR T ST IR A3 Y D A AL R B TR, 5 T B A

PR ZE SCP IR - i B R e 2 HL . 5 FIL . 5 TR 5 Thm ek

10) 7 A RiEME WY R R R AR 2 I

ZIRR AR

1)

2)

3)

R8T B S ORI R 3 A AU AR 18 A . (R AE H AT R iR AR AE
THOLT,  Joie W R e A 75 BAE AR R A R AR AR LE ) i)

8] 5 8 5 N2 B SRR B 5 SO e i . [RIRE,  fniRak s 7 K
ffg 7 2, Wi BINETH MSC AL, 7% B ol N\ vk T B A B e o 4wt
DU 1 H - SORFIE B 7= AR IERA I B IR o s o AT 7 R AR 52y SR
R B 2 IE TR DLEE IE TAE.

WIERFRATR B € S MSC RSALI J5 8, [RIRE 5 BAE IEBLA 1) ML SCACRIE R PE
(IBR RSy Gt o 3B1F 75 ZE A5 NNBSP 5 MSC 1) H Bl #55



b T

A5 MSC/NNBSP #5570 (]

5 SCPRIN RS 70 G fish &
Vocative Case
1)
WP
NNBSP+1820 )
NNBSP+1821 b
Genetive Case
w o 65
e
NNBSP+1836+1822+1828 VVV?

NNBSP+1824+1828 UV’
o/

NNBSP+1826+1828
NNBSP+1824 e
NNBSP+1826 e

Accusative Case

¢ <0

FHE

NNBSP+1822 (

NNBSP+1836+1822 VC



Dative-Locative Case
Eﬁﬁqﬁ‘qﬁ*;ﬂ;ﬁqﬂqﬁﬁh?{h}}

Ry

NNBSP+1833+1824
NNBSP+1833+1826
NNBSP+1832+1824
NNBSP+1832+1826
NNBSP+1833+1824+1837
NNBSP+1833+1826+1837
NNBSP+1832+1824+1837
NNBSP+1832+1826+1837

NNBSP+1833+1820+182C+1822

224 £ 3% % 4339

NNBSP+1833+1821+182C+1822
NNBSP+1820 j

NNBSP+1821 j

Ablative Case
= =/

N

NNBSP+1820+1834+1820

T 1

NNBSP+1821+1834+1821



Instrumental Case
o B el el

St
NNBSP+182A+1820+1837 Y
NNBSP+182A+1821+1837 Y
NNBSP+1822+1836+1820+1837 VVTQ
NNBSP+1822+1836+1821+1837 VVTQ

Comitative Case

ety W
MRBEH
NNBSP+1832+1820+1822 o’
NNBSP+1832+1821+1822 <*TC
NNBSP+182F+1824+182D+180E+1820 ‘%U“zi
NNBSP+182F+1826+182D+1821 %Uf*)
Reflexive Case
sl w! ol e
g

NNBSP+1822+1836+1820+1828

NBSP+1822+1836+1821+1828

NNBSP+182A+1820+1828

L %4 4

NNBSP+182A+1821+1828



Directive

S m#% (4 F NNBSP)

NNBSP+1824+1837+1824+182D+1824 We

ReflexivetAccusative

ol =0

NNBSP+1836+1824+182D+1820+1828 TU“'“,

e

NNBSP+1836+1826+182D+1821+1828 W

Reflexivet+Dative—-Locative

ARG+ LR
NNBSP+1833+1820+182D+1820+1828 oY
NNBSP+1833+1821+182D+1821+1828 EF“V)
NNBSP+1832+1820+182D+1820+1828 C“!T“/
NNBSP+1832+1821+182D+1821+1828 <*T<*V»
Reflexive+Ablative
kg + M AR
NNBSP+1820+1834+1820+182D+1820+1828 Frrrmy

NNBSP+1821+1834+1821+182D+1821+1828 ':'(W



Reflexivet+Comitative

e

-+ R A%

|

NNBSP+1832+1820+1836+1822+182D+1820+1828 ™

NNBSP+1832+1821+1836+1822+182D+1821+1828

NNBSP+1832+1820+1822+182D+1820+1828

111

NNBSP+1832+1821+1822+182D+1821+1828

CASE-BOUND POSSESSION

I

oIREE S
NNBSP+182C+1822 0w
NNBSP+182C+1822+1828 W

Plural
wl wl el W, W W

R BhA B —BhiA W AES)

NNBSP+1824+1833
NNBSP+1826+1833
NNBSP+1828+1824+182D+1824+1833
NNBSP+1828+1826+182D+1826+1833

NNBSP+1828+1820+1837

3 3 é;iii

NNBSP+1828+1821+1837



Negation

Tk
7 %€ 18] (B ¥FF NNBSP)
NNBSP+1826+182D+1821+1822 TU‘{¥C
Ordinal
o goll eh e
FP¥BhA
NNBSP+1833+1824+182D+1820+1837 goTTh
NNBSP+1833+1826+182D+1821+1837 BU<¥Q
NNBSP+1833+1820+182C+1822 5705
NNBSP+1833+1821+182C+1822 5705
Regular
o &™)
2 BhiA (507 F NNBSP)
NNBSP+1833+1820+182D BT“,

NNBSP+1833+1821+182D oY)



fif s 11
i B B 175 58 ) 55 ot SR I sl 9 i 2

Vocative Case

1)
138
1820+FVS2 j
1821+4FVS1 j
Genetive Case
m) n" :nr’ g g
SEHE
1836+FVS1+1822+1828 W/
1824+FVS1+1828 U‘/
1826+FVS1+1828 U*/
1824+FVS1 6
1826 +FVS2 6
Accusative Case
¢ <
=g
18294FVS1 ¢

1836+FVS1+1822 VC



Dative-Locative Case
@ o A M W o ghoah oy

Ry

1833+FVS1+1824
1833+FVS1+1826

1832+1824

1832+1826
1833+FVS1+1824+1837
1833+FVS1+1826+FVS3+1837
1832+1824+1837
1832+1826+FVS3+1837

1833+FVS1+1820+182C+1822

£ £ 442121 82833

1833+1821+182C+1822

1820+FVS1

~J

1821+FVS1 j

Ablative Case
= =/

N

1820+FVS51+1834+1820

T 4

1821+1834+1821



Instrumental Case
o B el el

St
182A+1820+1837 6¥Q
182A+1821+1837 6¥Q
1822+FVS1+1836+FVS1+1820+1837 TV'Q
1822+FVS1+1836+FVS1+1821+1837 TV'Q

Comitative Case

o0 & tmly ®h
AFEIBEHE
1832+1820+1822 on(’
1832+1821+1822 <*TO
182F+1824+182D+180E+1820 iU“zi
182F +1826+FVS3+182D+1821 %U<¥)
Reflexive Case
sl w! ol e
g

1822+FVS1+1836+FVS1+1820+1828

1822+FVS1+1836+FVS1+1821+1828

182A+1820+1828

L 24 4

182A+1821+1828



Directive

S a4 (8 F NNBSP)
1824+1837+1824+182D+1824 ‘\-u:urre

ReflexivetAccusative

ol =0

1836+1824+182D+1820+1828 TUT“W/

e

1836+1826+FVS3+182D+1821+1828 TU<¥V,

Reflexivet+Dative—-Locative

kgL
1833+FVS1+1820+182D+1820+1828 EﬂTFW/
1833+FVS1+1821+182D+1821+1828 EF<}V’
1832+1820+182D+1820+1828 <*HT“/
1832+1821+182D+1821+1828 <*T<*V)
ReflexivethAblative
kg HA

1820+FVS1+1834+1820+182D+1820+1828 by

[

1821+1834+1821+182D+1821+1828 ':'(iu



Reflexivet+Comitative

e

-+ R A%

|

1832+1820+1836+FVS1+1822+182D+1820+1828

[

1832+1821+1836+FVS1+1822+182D+1821+1828

11

1832+1820+1822+182D+1820+1828

[

!

1832+1821+1822+182D+1821+1828

CASE-BOUND POSSESSION

I

oIREE S
182C+1822 (%
182C+1822+1828 W

Plural
wl wl el W, W W

R BhA B —BhiA W AES)

1824+FVS1+1833 W\}
1826+FVS1+1833 W/
1828+1824+182D+1824+1833 W/
1828+1826+FVS3+182D+1826+1833 W
1828+1820+1837 1"'Q

1828+1821+1837 il



Negation

TolH
75 52 1Al (5 F NNBSP)
1826+182D+1821+1822 oW
Ordinal
gom golh et gr(e
B3 BhiA
1833+FVS1+1824+182D+1820+1837 BfﬂT'Q
1833+FVS1+1826+FVS3+182D+1821+1837 gl
1833+FVS1+1820+182C+1822 uly)
1833+FVS1+1821+182C+1822 uly)
Regular
Gm?wn
W A BhA (54 B NNBSP)
1833+FVS1+1820+182D BT“!
1833+FVS1+1821+182D Eﬂ‘)
FoAth (k4 NNBSP)
1833+FVS1+1820
1833+FVS1+1821

1833+FVS1+1824+1828+1822

4 94 L L

1833+FVS1+1826+FVS3+1828+1822



1833+ 1824+1828+1822

1833+ 1826+FVS3+1828+1822

i 4





