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The purpose of this document aims to give an overarching view of the label generation rules for the Japanese scripts including rationale behind the design decisions taken. This includes a discussion of the relevant features of the scripts, the communities and languages using it, as well as the process and methodology used and information of the contributors. 
The formal specification of the LGR can be found in the accompanying XML document: 
Proposed-LGR-Jpan-20200929.xml (referred to as ‘proposal’ below)
Labels for testing can be found in the accompanying text document: 
Labels-Jpan-version-20200929.txt

All the appendices to the document can be found in the accompanying EXCEL and PDF documents.
· Appendix A: Repertoire of J-LGR, Repertoire-LGR-Jpan-20200929.xlsx
· Appendix B: RESEARCH PAPER: SURVEY ON THE USER PERCEPTION OF THE HOMOGRAPHIC 
		 CHARACTER SET SPECIFIED BY JGP, ICANN-report-20200928.pdf
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ISO 15924 ([footnoteRef:1]) Code:  Jpan [1: ) http://unicode.org/iso15924/iso15924-en.html] 

ISO 15924 Key Number: 413
ISO 15924 English Name: Japanese (alias for Han + Hiragana + Katakana)
Latin transliteration of native script name: Hanzi, Kanji, Hanja, Hiragana, and Katakana
Native name of the script: 漢字(Kanji), ひらがな(Hiragana), カタカナ(Katakana), 
Collectively called as日本語 aka 和文 (Nihongo aka Wabun, Japanese) ([footnoteRef:2]) [2: ) https://en.wikipedia.org/wiki/Japanese_writing_system] 

Maximal Starting Repertoire (MSR) version: MSR-4 ([footnoteRef:3]) [3: ) https://www.icann.org/sites/default/files/packages/lgr/msr/msr-4-wle-rules-09nov18-en.xml] 


To understand the basic background of above definition, it is worth noting that Japanese (Jpan) script is a composite script that covers three element scripts (Han (hereafter referred to as Kanji), Hiragana, and Katakana) as defined in ISO15924. In addition, it should also be noted that there is a baseline rule stipulating that IDN TLD labels must exclude alphanumeric characters and the hyphen, although some strings of Japanese words, including trademarks and trade names, contain alphanumeric characters in them.
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(1) Background of scripts, characters, and Languages

Japanese language is the only formal language of Japan.  It is virtually the only native written language used in Japan, and is rarely used in other countries.  Therefore, the population of writing system of Japanese language is about 126 million、which is the population of Japan as of September 2020. 

Major scripts used for writing modern Japanese are Kanji, Hiragana, Katakana and alphanumeric (Latin alphabets and Arabic numerals). Characters in those scripts are used in a mixed way within one Japanese word, such as “A5ランクの牛肉” (meaning “beef ranked as A5”), where ‘A’ is alphabet, ‘5’ is numeric, ‘ラ’, ‘ン’, and ‘ク’ are Katakana, ‘の’ is Hiragana, and ‘牛’ and ‘肉’ are Kanji. Among such scripts, Kanji, Hiragana and Katakana are only allowed in Japanese TLD labels, because alphanumeric characters are not allowed in IDN TLD labels.

Kanji was imported from China in around the 5th Century AD. Hiragana and Katakana are phonetic syllabaries that were invented in Japan in around the 10th Century AD from cursive forms or parts of Kanji. Hiragana is mainly used as suffixes to Kanji to complete the full reading of the word, for adverbs, conjunctions, and to rewrite difficult Kanji into forms for easy writing and reading. Katakana is mainly used to represent loanwords and onomatopoeic words.

Modern characters in Kanji, Hiragana, and Katakana are defined in JIS (Japanese Industrial Standards) X0208 ([footnoteRef:4]), which is certified by the government of Japan. For Hiragana and Katakana, they are only used in Japanese writing system and their repertoires are uniquely defined in JIS X0208. In JIS X0208. Kanji characters are categorized into two levels – frequently-used characters are at the first level (2,966 characters), and less frequently-used characters including those often used in personal names and geographic names are at the second level (3,390 characters). Many Kanji characters are shared with Chinese and Korean writing systems. [4: ) https://en.wikipedia.org/wiki/JIS_X_0208] 


For Kanji characters, there is another categorization called “Joyo-Kanji” ([footnoteRef:5]) (meaning “Kanji in every-day use”), which is defined as a sufficient set of Kanji characters for general social lives (2,136 characters). It is formally announced by cabinet of Japan and Joyo-Kanji characters are those learned by students in compulsory education system of Japanese schools. Joyo-Kanji covers large part of the JIS X0208 first level characters and some part of the second level characters. [5: ) https://en.wikipedia.org/wiki/Jōyō_kanji] 


(2) Other relevant backgrounds

Words written in Kanji have phonetic mapping(s) to Hiragana and Katakana. To input a Japanese Kanji string into computers, users usually type such Hiragana or Katakana string that makes pronunciation of the intended string, then options for Kanji strings with such pronunciation are displayed, and then the user selects Kanji strings he/she wants to have in the text. This means that multiple different Kanji words often have the same pronunciation. And some Kanji strings have multiple pronunciations – i.e., have multiple mappings to Hiragana or Katakana. 
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JP ccTLD registry started registration services of Japanese IDNs, called “Japanese JP domain names”, in February 2001. In order to develop the rules for Japanese JP domain names, JPNIC ([footnoteRef:6]), JP ccTLD Registry at the time, convened various experts such as domain name experts, trademark experts, character code experts and so on in September 2000, and developed rules for Japanese JP Domain Names. The rules are registered in IANA IDN Practices Repository as .jp Japanese (Japan) ([footnoteRef:7]). The rules are also adopted by IDN registration services in other TLDs such as .asia. [6: ) https://www.nic.ad.jp/en/]  [7: ) https://www.iana.org/domains/idn-tables/tables/jp_ja-jp_1.2.html] 

During the development process, specifications were published to the community and finalized through public comment process. Major characteristics of the specifications of Japanese JP domain names are defined as follows:
· A domain label string consists of alphanumeric, Kanji, Hiragana and Katakana that contains one or more Kanji, Hiragana or Katakana.
· Kanji must be in range of JIS X 0208 first level and second level (6355 characters). Moreover, Hiragana (85 characters), Katakana (89 characters) and quasi-Kanji (5 characters) must be in the same range.
· No variants between characters exist.

As of 1 September 2020, 93 thousand (5.8%) of the 1.6 million JP domain names are Japanese JP domain names. During about 20 years’ experience of service delivery, there were no complaints or objections to the Japanese Domain Name rules.
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The members of the Japanese Generation Panel (JGP) consist of experts with various backgrounds. Each member has experience in one or more areas of IDN standardization, discussion between Chinese, Japanese, and  Korean (a.k.a. CJK) IDN experts, establishment of Japanese Domain Name rules, registry business, registrar business, policy making in ICANN through participation from various sectors, and so on. For the list of all members, refer to Section 9.
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Proposal of Japanese Root Zone LGR (hereafter referred to as J-LGR) was developed through the following process shown in (1) - (7). 
As CJK LGRs are inter-dependent in determining the repertoire, variants and WLE, frequent and periodical discussion and coordination among CJK GPs (each referred to as CGP, JGP, and KGP) and IP (Integration Panel) have helped CJK GPs a lot to maneuver to the final proposals. 
 
(1) Establishment of JGP

Japanese Generation Panel (JGP) was informally formed and started its work in August 2014.  Early 2015, it submitted “Proposal for Generation Panel for Japanese Label Generation Rules for the Root Zone” ([footnoteRef:8]) to ICANN and formally acknowledged as one of the Generation Panels ([footnoteRef:9]). [8: ) https://www.icann.org/en/system/files/files/japanese-lgr-proposal-17mar15-en.pdf]  [9: ) https://www.icann.org/news/announcement-2015-03-17-en] 


(2) Determination of initial repertoire and WLE as a starter

The process to design the current Japanese JP domain name rules under .JP and their usage were studied. As the result of the study, it was concluded that the current JP domain name rules were adequate. To be more precise: 

JIS X0208 is decided to be the repertoire of J-LGR. As to WLE, no rules are applied since any permutation of characters in the repertoire is allowed in Japanese words. In summary,
· JIS X0208 as repertoire for J-LGR
· no rules defined for WLE

(3) Definition of the variants as a starter

The process to design the current Japanese JP domain name rules under .JP and their usage were studied.  As the result of the study, it was concluded that all the characters in the repertoire are regarded independent. I.e., no variants were defined in J-LGR itself. 
In this decision, only the necessity of definition for variant characters with the same sound and meaning was considered. Visual identicalness, which will be discussed in (6), was out of scope.

(4) Coordination between CGP, KGP and JGP in defining variants

From its initial phase, JGP has been consistent in its intention to accept the variants defined in Chinese and Korean Root Zone LGRs in order to nurture safe TLD space. 
This means that J-LGR imports all variants from Chinese LGR (hereafter referred to as C-LGR [1]) and Korean LGR (hereafter referred to as K-LGR [1]) when those three LGRs are merged into a single Root Zone LGR. To assure that this import is adequate, JGP needed to observe and check the process and result of the definition of variants made by CGP and KGP from time to time. 
Adequateness was checked mainly from the following aspects.
(a) Not being too prohibitive to Japanese words
(b) Not generating too many variant strings from one Japanese word
Observing the process and result of CGP and KGP, which was discussed within JGP as well, definition of C-LGR and K-LGR are considered to be adequate from aspect (a). However, there was an issue from aspect (b) as discussed in (5).

(5) Reduction of the number of allocatable variant labels

Through (2)(3)(4) above, it has become known that the number of mutually-variant labels can be big for some Japanese domain labels because a lot of variant definitions would be imported by combining CJK LGRs. It is considered prohibitive that too many variant labels are allocatable. JGP investigated the cause of this issue and concluded that the issue would be solved by adjusting one of the rules set up in (2), which allows any permutation of characters in the repertoire.

Therefore, a method to choose allocatable labels among all the variant labels was devised. With the method, only those labels whose components are all in Joyo-Kanji are considered allocatable in addition to the original applied-for label. The effectiveness of this method was confirmed by simulating how the number of variants of existing Japanese labels under .JP is reduced.
This is implemented by defining subtype of characters and WLE. Details will be explained in Section 8.

(6) Reduction of confusion caused by visually identical characters

Under .JP TLD, all the permutations of characters in the repertoire are allowed as domain labels. And the experience of Japanese JP domain names so far has observed no big concerns related to visual identicalness of the labels. However, there may some concerns raised at the TLD level. 
It may reduce user confusion, if usage of visually identical labels is limited. To investigate if this is true in case of Japanese scripts, field research was executed with human eyes, and identically-looking characters were picked up. As a result, several pairs of characters were decided to be deemed variants so that multiple visually identical labels do not co-exist as TLDs.

(7) Create XML LGR for Japanese LGR proposal

The JGP creates the J-LGR in XML format following the RFC7940 [2].
The XML LGR was tested and verified using ICANN LGR Tool ([footnoteRef:10]) and some test labels. (Labels-Jpan-version-20200929.txt) [10: ) https://lgrtool.icann.org] 
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The Repertoire of J-LGR is shown in Appendix A. (Repertoire-LGR-Jpan-20200929.xlsx)

As the usual basic set of Japanese characters is defined by JIS X0208 and it has a successful track record under Japanese JP Domain Name experience, it is decided to have JIS X0208 as the repertoire of J-LGR.
Technically, the repertoire of Japanese LGR is defined as below.
(1) Kanji (Han/Hanja)
The first level and the second level Kanji defined in JIS (Japanese Industrial Standard) X 0208:1997 (6356 characters in the range of U+4E00-U+9FA0, plus 2 characters in the range of U+3005-U+3006, 6358 in total). All of them are included in MSR-4.
(2) Hiragana
The first level Hiragana defined in JIS X 0208:1997 (83 characters in the range of U+3041-U+3093, plus 4 characters in the range of U+3006,  U+309D-U+309E, U+30FC, 87 characters in total). All of them are included in MSR-4.
(3) Katakana
The first level Katakana defined in JIS X 0208:1997 (85 characters in the range of U+30A1-U+30F6, 4 characters in the range of U+3006, U+30FC-U+30FE, 89 characters in total). All of them are included in MSR-4.

In addition to repertoire defined in (1)-(3), due to CJK integration process, the repertoire of J-LGR includes imported Han and Hangul characters although they are not available in Japanese labels.

(4) Imported Han and Hangul
C-LGR and K-LGR define their own variants which include Japanese Kanji repertoire described in (1). As described in Section 4.3(4), J-LGR imports all variants from C-LGR and K-LGR. Therefore final J-LGR repertoire includes additional 2561 Han characters imported from C-LGR and 6 Hangul characters imported from K-LGR. All of them are included in MSR-4 although they cannot be used in Japanese labels. Details of imported characters can be found in Appendix A.
(5) 
(1) 
(2) 
(3) 




[bookmark: _Toc53331755]Variants

As all the characters are generally regarded independent and the experience of Japanese JP domain name services has observed a successful track record, it was decided that no variants are defined in J-LGR at the beginning. However, after variants are defined in C-LGR and in K-LGR, J-LGR imports all those variant definitions, so that Chinese or Korean language community won’t be confused by rejecting their required variant definitions.

From a different aspect, there is an issue where visually identical characters should be handled adequately to avoid user confusion. It’s typically solved by making mutually visually identical characters ‘variants’. Consideration given and the resulted definition of variants are shown in Section 7.
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Consultation with Root Zone LGR panel community, especially based on discussion between IP and CJK GPs, JGP decided to incorporate in-script visually confusable characters as variants if there were objective evidence. 

There are two kinds of cases for visual confusability as follows:
(1) One stroke mark character and Kanji
(2) In Japanese scripts (between Hiragana, Katakana and Kanji) confusable characters
Each is explained below.

(1) One stroke mark character and Kanji
Following two pairs are defined to be variants because they resemble each other, they are single stroke, and one of them is a mark character.
	Code Point
	Glyph
	Name
	Code Point
	Glyph
	Name

	U+30FC
	ー
	Katakana-Hiragana Prolonged Sound Mark
	U+4E00
	一
	CJK Unified Ideograph

	U+30FD
	ヽ
	Katakana Iteration Mark
	U+4E36
	丶
	CJK Unified Ideograph



(2) In Japanese scripts (between Hiragana, Katakana and Kanji) identical characters
JGP selected eight candidates from confusables.txt ([footnoteRef:11]). The reason why JGP used confusables.txt is that it is universally well defined as a deliverable of the Unicode Consortium’s work. Selection of confusable pairs of characters in J-LGR repertoire is made with the following criteria using confusables.txt: [11: ) https://www.unicode.org/Public/security/latest/confusables.txt] 

· Code point at the most left column is inside JGP’s repertoire (hereafter referred to as code1)
· One or more code point(s) of the second left column of code1 is inside JGP’s repertoire (hereafter referred to as code2)
· At least, one of code1 and/or code2 is Hiragana or Katakana
Using the above criteria, eight pairs are extracted. 
With those eight pairs and some additional conditions such as various font set, font size and examinees’ language background, JGP asked ICANN to conduct field research by a third party. JPG received research report shown in Appendix B which concluded that it’s very difficult to distinguish all eight pairs in any font, font size or language background of the subjects. As a result, JGP decided to define those eight pairs as variant based on visual identicalness. Also JGP decided to add two more pairs – i.e., visually identical characters with visually identical marks – which should be obviously relevant. As a result, JGP defined ten pairs as variants shown below.

Following ten pairs are defined to be variants because they resemble each other. 
	Code Point
	Glyph
	Name
	Code Point
	Glyph
	Name

	U+3078
	へ
	Hiragana Letter He
	U+30D8
	ヘ
	Katakana Letter He

	U+3079
	べ
	Hiragana Letter Be
	U+30D9
	ベ
	Katakana Letter Be

	U+307A
	ぺ
	Hiragana Letter Pe
	U+30DA
	ペ
	Katakana Letter Pe

	U+30A8
	エ
	Katakana Letter E
	U+5DE5
	工
	CJK Unified Ideograph

	U+30AB
	カ
	Katakana Letter Ka
	U+529B
	力
	CJK Unified Ideograph

	U+30BF
	タ
	Katakana Letter Ta
	U+5915
	夕
	CJK Unified Ideograph

	U+30C8
	ト
	Katakana Letter To
	U+535C
	卜
	CJK Unified Ideograph

	U+30CF
	ハ
	Katakana Letter Ha
	U+516B
	八
	CJK Unified Ideograph

	U+30CB
	ニ
	Katakana Letter Ni
	U+4E8C
	二
	CJK Unified Ideograph

	U+30ED
	ロ
	Katakana Letter Ro
	U+53E3
	口
	CJK Unified Ideograph



(note) "U+3079 and U+30D9" and "U+307A	and U+30DA" are the added variants derived from "U+3078 and U+30D8"






[bookmark: _Toc53331757]Designing Dispositions and Whole Label Evaluation Rules (WLE)

When the number of allocatable mutually-variant labels is big, it may raise the risk concerning DNS controllability. In that case, it is appropriate for the LGR to incorporate a mechanism to reduce the number of allocatable labels. 
To know the magnitude of the risk, the number of mutually-variant labels is calculated against all existing JP domain names as samples. The biggest number of mutually-variant labels exceeds tens of thousands, which is considered to be big from the viewpoint of making the risk for the DNS controllable. 
To reduce the number, the set of Joyo-Kanji is decided to be used. That is, as a word consisting of only Joyo-Kanji is considered to be a more popular representation than those containing characters other than Joyo-Kanji, labels consisting of only Joyo-Kanji are made allocatable and others are not.
That is, JGP decided to reduce the number of allocatable labels by giving preference to Joyo-Kanji. 

The allocatable variant labels are determined as below: 
· A label that is applied-for itself is allocatable
· Any variant labels that contain only applied-for character(s) and Joyo-Kanji variant(s) are allocatable
· Other variant labels that contain one or more Non Joyo-Kanji variants are blocked

JGP evaluated the effect of this method using 125,628 Japanese IDNs registered under .JP at some time in the past, and found it was very effective for most cases. Following table shows the result. The biggest number of allocatable labels is redeced from tens of thousands to 8. 

	Allocatable labels
	Number of IDN
	Ratio (%)

	>= 9
	0
	0.0

	8
	5
	0.0

	6
	70
	0.1

	5
	2
	0.0

	4
	331
	0.3

	3
	320
	0.3

	2
	8267
	6.6

	1
	116633
	92.8

	Total
	125628
	100.0



This result indicates that the number of expected allocatable labels for an applied-for Japanese IDN label is 1.08 in average, at most 2 for 99.4% labels, and at most 8 for 100% labels, which can be considered small enough.

JGP defines 2 special rules and 3 special actions for WLE. Defined actions are object to reduce the number of allocatable variant labels.

Defined rule #1
HIRAGANA-KATAKANA PROLONGED MARK (U+30FC) has to follow any of Kanji, Hiragana or Katakana.
Defined rule #2
KATAKANA ITERATION MARK (U+30FD) has to follow any Hiragana or Katakana.

Defined action #1
A label that is applied-for itself is allocatable.
Defined action #2
[bookmark: _GoBack]Any variant labels that contain only applied-for character(s) and Joyo-Kanji variant(s) are allocatable.
Defined action #3
Other variant labels that contain one or more Non Joyo-Kanji variants are blocked.
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JGP members
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	Kyongsok Kim (Chair)

IP members
	Asmus Freytag
	Marc Blanchet
	Michel Suignard
	Nicholas Ostler
	Wil Tan
ICANN staff
	Sarmad Hussain
	Pitinan Kooarmornpatana
	Jianchuan Zhang


[bookmark: _Toc53331767]References

	[1] 
	Proposals for Root Zone Label Generation Ruleset,
https://www.icann.org/resources/pages/lgr-proposals-2015-12-01-en

	[2] 
	K. Davies, A. Freytag, “Representing Label Generation Rulesets Using XML”, RFC 7940, https://www.rfc-editor.org/rfc/rfc7940.txt




[bookmark: _Toc53331768]Appendix

Appendix A: Repertoire of J-LGR, Repertoire-LGR-Jpan-20200929.xlsx
The EXCEL document includes 9099 JGP Unicode code points.

Appendix B: RESEARCH PAPER: SURVEY ON THE USER PERCEPTION OF THE HOMOGRAPHIC 
	           CHARACTER SET SPECIFIED BY JGP, ICANN-report-20200928.pdf
The PDF document is research report of survey regarding user perception of visually identical characters in Japanese scripts. This survey was conducted by ICANN and Waseda University.
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