INTERNATIONAL ISO/IEC
STANDARD 8825-4

First edition
2002-12-15

AMENDMENT 1
2004-10-15

Information technology —'ASN.1
encoding rules: XML Encoding Rules
(XER)

AMENDMENT 1: EXTENDED-XER

Technologies de l'information — Regles de codage ASN.1: Régles de
codage XML (XER)

AMENDEMENT 1: Régles de codage XML étendu

Reference number
ISO/IEC 8825-4:2002/Amd.1:2004(E)

1EC

o © ISO/IEC 2004



https://standardsiso.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

MW PDE file can be found in the General Info relative to the Filn; the PDFE.creation

arameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
he unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

©| ISOHEC 2004

electronlc or mechanlcal |nclud|ng photocopymg and mlcrofllm without perm|SS|on in writing from either 1ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

© ISO/IEC 2004 — All rights reserved


https://standardsiso.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004(E)

CONTENTS
Page
TIELOAUCTION ...ttt a ettt et e a e et e bt em e e es e eb e e eb e et e et e e et embeemeeeaeenbeenbeenseenseemtesneenae 1
1 S COPIC ettt ettt ettt ettt ettt ettt ettt ettt a bt ettt e h bt e ht e e ht e e ht e e bt e e bt e e bt e e bt e e hae e bt e e bteebteebbeebeeenaeenteas 2
2.1 Identical Recommendations | International Standards ..............cccceeeviriiirieniienieieee e 2
2.2 Additional TEIEIENCES ......eevieiieeieet ettt ettt ettt et e et e st e e e e e teenteeseesneesseenseenneennens 3
3 DIETINITIONS ...ttt et a ettt s bt e bt e b e e st es e st e ke e bt eb e ebeemten b e se e bt e bt eb e eneenten b et eebeeaeebeeneenean 3
3.1  ASN.1 Basic Encoding Rules (BER) .........ccccccoiiiiiiiiiiiicieeie ettt 4
3.2 Additional defiNItIONS. .....c.eiuiriiiiitiieeiee ettt ettt ettt ettt sttt be st s et et et beeneene i 4
4 F N o] 01 ()74 T 1 o) TSROSO % 6
5 This clause was removed by AMENAMENE 1 .............c.cccoeevieueiienieiieieieeieseeeeeie e see e esesse e Ny ninens 6
6 bis Encoding instructions specified by this Recommendation | International Standard....................Ss\ e 6
8.1  Production of a complete BASIC-XER encoding.........ccccovevvieierienieeniiereeieseeseesee o Moo eeveeveesveennenn 7
8.5  Encoding 0f the OPeN t¥Pe......ccuieiieiierieiieieeie ettt se e e at b Ve ereesbeeene e 8
8.6  Decoding of types with extension Markers ............ccccvevvievreevieevieneeneeneeseeee e o e 8
9.1  General rules for canonical XER.........cccccooiiiiiiiiiiiiiieeeee e R e 9
0.4 OCLEtSIIING VAIUEC ....oeoviieiiiieiieieciecee e sie et et eeesteesseebeesessneseee e e s Thhadhs e ereeeseesseesseesseessesssessnees 9
0.12  OPEN tYPE VAIUC......eicuiieiiicrieiieieeie ettt ettt ettt e steesteebeessesssesee sogeTandesseenseessesssasseeseessenssenssesseenes 9
10 Extended XML encoding rUles........ccoeiieiiiiiiiiiiieniieieeieeiesiesceseese e ettt ettt s iee e sbe e e eee e e 9
(O R € 1< 1 1<) | s o SO RR PRSP 9
10.2 EXTENDED-XER conformance ...........ccceeeereerereenecese Lo s ettt 10
10.3  Structure of an EXTENDED-XER encoding.........c.ccc.s 50 i iiiiiiiiineieeeee e 12
11 Notation, character set and lexical items used in XER encoding inStructions. ............cceeveveverieeeenieneeneennens 13
12 K@Y WOTAS ..ttt ettt ere e ste s smd K s essessaesaeesseesseessessseessasseesseesseesseessesssesseesseenseenseesnenns 13
13 Assigning an XER encoding instruction to an ASN(D type using a type prefix .....cocoeeeeeeevecneneniencneenenes 14
14 Assigning an XER encoding instruction using an*éncoding control SECtion ............cceeeeeeeienieneneneneeeennen 17
14.1 The encoding instruction assiZNMENt LISE. ......cceeruerereriierieriieriieteeteeteseesteeseesesaesenesseesseesseensessnenes 17
14.2  Identification of the targets for an XER encoding instruction using a target list ...........cccceevverrrenns 17
14.2.1  GENETAL TULLS ..c.enete e ettt sb et ettt s sbesbesaeeaeens 17
14.2.2 Target identificationfasing an ASN.1 type reference and identifiers ............ccocevvevverreene 19
14.2.3 Target identification using a built-in type NAME...........ccerieeeierierieieieeee e D1
14.2.4  Use of identifiers iN CONTEXL .....eeruiiiiieieeieiieeie sttt ettt eeete st e e e eetesaeseeesaeesaeeeeenneeneens D2
14.2.5 Use of impotted types 1dentification ............coocerierieiiiiieieie e D2
15 Multiple assignment of XER encoding INSIUCHIONS ........c.eecveiiierieriieriieieeieetesteesieeieesessesaesseesseesseensessnenns D3
15.1 Order in which multiple assignments are considered.............ocveviereiieierierierieieee e see e e e D3
15.2  Effect of assigning a negating encoding INStrUCTION. ......c..ccerirereeieienierieninere ettt sieeenene D3
15.3 Multiple.assignment of encoding instructions with multiple categories ...........cceeververeerercereereene. D3
15.4 Multiple assignment of XER encoding instructions of the same category..........coceveervereererceeneenne. D4
15.5 (Permitted combinations of final encoding INSIUCHIONS ........eecverierieriierieir e D4
16 XER-encoding instruction support for XML namespaces and qualified names............cccoceeevvvevereeneenneennenns D6
17 Specification of EXTENDED-XER €NCOAINGS .....c..ccuertiiiieiiiiniinienieieeiteeetentese et D7
17.1  The XML dOCUMENt CIEMENL ......erutiiiiieieitieieeieeie ettt ettt et ettt et e b e e e tees e sseesbeesaeebeeneesneens D8
17.2  The "TypeNameOrModifiedTypeName" production.............cccceceriirienienienieieeie e D8
17.3  The "AttributeList" PrOQUCTION ......eoeuiiieieitieiiee ettt ettt st esee et eee e e D8
17.4  The "ExtendedXMLValue" Production............cceecuiieuiiieieeniieiieieeteeeesteesteeseeseesseseeesaeesseesseessessnenns D8
55— heExtendedXMEChoteeVatue productior 30
17.6  The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" productions............ccccvevrenenns 30
17.7 The "ExtendedXMLSequenceOfValue" and "ExtendedXMLSetOfValue" productions .................... 31
17.8 The "ModifiedXMLIntegerValue" production.............cecveruieriierieeiieieniiesteesreeseeseseeseesseesseessessnens 32
17.9 The "ModifiedXMLRealValue" production.............cccevuerueeruieriieriieieeiesieesieereeseeseseeseesseesseessessnenns 33
18 The ANY-ATTRIBUTES encoding iNStIUCTION ......eccvieiieteiieiierieesteeteeteeteesteesteesseessesssessnessnesseesseessessnens 33
I8.1  GNETAL ettt ettt ettt b et ettt et h ekt he bt bt e st en b et e b e bt eb e e bt enteb e e bt eneennen 33
18.2  RESIIICTIONS. ...ttt ettt ettt ettt ettt e a et e e be st bt e st e bt e st en et et e ebesbeebeestem s e s e besbeebeebeeneenteneeneentens 34
© ISO/IEC 2004 — All rights reserved iii


https://standardsiso.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004(E)

Page

18.3  Effect 0N @NCOINES .....ceuviiiiitiiiieieetetetetete ettt ettt ettt st be et se et et sbe b i ennens 35

19 The ANY -ELEMENT encoding iNStIUCHION. .......cceririririeietentistentcete ettt ettt evee et e e b sieeneennens 35
L B € 1<) 1T SRS 35

1.2 RESIIICHIONS. ..utieutieiieeeieeiiesiteee et e st e et et e et e te et enteeateesaessaesseesseesseenseenseeneesseanseenseenseensesnsesneesneennesneennes 36

19.3  Effect 0N @NCOINES ....cotiiiiiiiriieieetetetertee sttt sttt ettt st b e st be et ne et e b st eaeeanens 36

20 The ATTRIBUTE enCOAING INStIUCHION ......veiuveieieriieiieieeteeeteneresteesseesseessesssesssesseesseesseessesssesssesseessesssesssenses 37
20.1  General 37

20,2 RESIIICHIONS. ...eutteutieiieeteeieeeteette st et et eeteettesteesseesseese e st eneeeseeeseanseanseenseansesnsesssesseesseenseanseenseensenseenneans 37

20.3  Effect 0N @NCOMIMNES ......eoueiiiiirtiierieeitetetee sttt ettt sttt ettt se e bbbt ettt e b st be et eneen 37

21 The BASEG64 enCOAING INStIUCLION. ......iiviiieriesiieriieieeteetesteesteesseeseessessnessaesseesseesseassesssesseessesssesssesssesseesses 39
B R € 1 1<) 1 USSR 39

21,2 RESIIICHIONS. ..ceutieutieuiieieeteeeteeete st et et et e ette st eestee st eeseeseeneeeneeeseanseenseenseensesnsesnsesseesseenseenseenseensenseenssfu 39

21.3  Effect 0N €NCOAINGS. .....cocvitiriiriinienieniietcieerecsese ettt sttt ettt st s sne e ennesneneesnenme e e £ de N ok 39

22 The DECTIMAL encoding iNStIUCLION .....cveeveriieriieiieieeteeeestiesteesseessessessnesssesseesseessesssesssenseessesssess o iTreeeens 40
B € 1< 1 1<) 1 OSSPSR S SRR 40

22.2 RESIIICHIONS. ..eeutieiieieeieeieeiestestte et et eteeetesteesseesseesseesesnsesnsesseenseenseensesnsesnsesnnesseesseadinafiennesensenseenseens 40

22.3  Effect 0N @NCOMAIMNEZS ......eoueiiiiiniiiirieeteetetete ettt et et b et g e e nee et st 40

23 The DEFAULT -FOR-EMPTY encoding inStruCtion ...........ccevverreerieerieriuerreniesseensseethadeesseesseessessseseessnenens 41
B T T € 1 1 1<) 1 PR USSR 41

23.2 RESIIICHIONS. ..eeutieiieieeieeieeieeeesiee st et eeteeeteseeesseesseenseeseensesneesseenseenseesnnsde Sonsesssesseesseenseenseensennsensennseans 42

23.3  Effect 0N €NCOAINGES . .....coviiiriiriiiirieeiieieieenteetene ettt oo ettt ettt ettt be e eneen 42

24 The ELEMENT encoding iNStrUCLION ........eevereiereerieeireieeiesieenieenreeses S Perresteenseeseessesssesseesseesesssesssessnennns 43
B R € 1< 1<) 1 /TR SUSRUPRTE 43

24,2 RESIIICLIONS. ..ceutieuiieieeieeieeieseesteesteeeeeeeeeesseesseesseeseenssfaae et eneenseenseenseensesnsesseesseesseenseanseensesnsensesnseans 43

24.3  Effect 0N €NCOAINGS. .....cocveiiriirininienieieieienieneneeese e ottt sttt sttt ettt eneen 43

25 The EMBED-VALUES encoding INStIUCTION ......cccuverueee S kreereereereeresressresseesseesseessesssesseessesssesssesssesseenses 43
B € 1 1 1<) 1 O o SRSt 43

25.2 RESIIICHIONS. ..eeuveeutienieeieeieeiesteseestteteenee e s Sheeeesseenseenseeneeeneeestanseenseenseensesnsesseesseesseenseanseenseensenseenseans 44

25.3  Effect 0N @NCOMAIMNES ...c.eeeeiiiiriiierieeiee ittt ettt sttt et et e bbbt et et et e be bt et eaeeneen 44

26 The GLOBAL-DEFAULTS encoding iNSIUCHION ......eccvieieeieriieiieieeeeseeseeesieeseeseeessesssessaesseesseessesssesseesens 45
B T R € 11 1<) 1 e TSR 45

20.2  RESIIICHIONS. ...euvieutieiieeieeieee e a0 e e et enteenseeseesseesseesseenseaseensesssesstanseenseenseensesnsesnsesseesseenseanseensesnsensesnseans 45

26.3  Effect 0N @NCOMAIMNES . .....cocfllle ittt ettt sttt ettt st b e st eb ettt bbbt et eneen 45

27 The LIST encOding INSIUCHOMN c..veuvietieieeieiiesitesteesieeteestesteesseeseesesssessaesseesseesseesseassesssenseessesssessesssesseesses 46
A L € 1 1 1<) Y e USRS 46

27.2  RESIICHIONS. ..o (g et eie et ete et e et et et et e st e st e et e e st e st e nteeaeeeseaseanseenseenseensesneesseesseenseenseenseensenseenneans 46

27.3  Effect 0N @NEOTIMNEZS ...c.eoueiuiiiirtiieiieeiteteet sttt ettt sttt ettt b e st eb ettt sa e bt be et eneen 46

28 The NAME enCOEING INSIUCTION ... .ccvietieiieieiieseesieeteeteetesteesteeseesesssessaessaesseesseesseassesssesseessesssesssesssesseesses 47
281 GNEIAL ...ttt ettt b e bbbt e h et enaen 47

28.2  RESHICTIONS. ...eutietieiieieete et ete st et et et e et e st e e sse et e e st e st enseeaeeese e seenseenseensesnsesnsesseesseenseanseenseensenseenneans 48

28.3 FEfTECt 0N @NCOMAINES ...c..eoviiiiiiiiitiiteeiee ettt ettt sttt s b ettt eneen 48

29 TheNAMESPACE encOAING INStIUCHION .......eiuieieieriieiieteeteetesetesteesseesseessesssesssessaesseessesssesssesssesseessesssesssenses 49
20.1 GNETAL ..ottt bttt b e bbbttt be bt bt et nbe bt et eneen 49

20,2 RESIIICHIONS. .. ..ottt ettt ettt et et e et e et eentaeteeneeenteanteeneesneesneesseenseenseeneeansenseeneean 49

29.3  Effect 0N @NCOMIMNEZS ...c..eeutiiiiirtitirieeitetetete sttt sttt ettt b e st eb et et e bbbt et eneen 49

30 The PT-OR-COMMENT encoding INSIUCTION. .......cccuieriererieriiesteeteetesresseesseeseesseessesssesseessesssesssesssesseenses 50
30,1 GENETAL .ottt b e b bt h ettt b e bbbt st et be bt bt ettt beebeeneens 50

30.2  RESIIICTIONS  ..eutteutieuiieiieeiieeteeet et et et e eee st e setesteenteenteessessaesseesseenseenseenseenseeseaseanseenseansesnsesnnesseansesnnennes 51

30.3  Effect 0n the @NCOAINES ......covirriririiiieiieierteere ettt ettt sttt ettt et st sbe e ebeennens 51

31 The TEXT enCOdING INSIUCTION ... .ccvietieieiieiieseerteesteeteetesteesteesseesesssessaesseesseesseesseassesssesseessesssesssesssesseesses 51
3101 GEMETAL ottt b bttt b e bbbttt be et b et eh b b eateneen 51

iv © ISO/IEC 2004 — All rights reserved


https://standardsiso.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004(E)

Page

31.2  RESIIICHIONS. ..ttt ettt sttt ettt ettt sttt heeh et e et e et e e bt e et eb e e st em s e st e et e e bt ebeeseemsenbesbeebeeneeneeneebeeneeneens 52

31.3  Effect 0N @NCOAINES .c..eiutiuiiiiieitietieieet ettt sttt ettt ettt b et b et et s sbeebeeaeeaeens 52

32 The UNTAGGED encoding INSTIUCTION ......ievieeiieiiertieieeieereseeseesteesseeseessesssesseesseessesssesssesssessessseessesssesssenns 53
32,1 GEMETAL ..ttt b e a e bttt b ekt he bt e a e et e besb et e heeae et beeneeneens 53

322 RESIIICHIONS. ...ttt ettt sttt ettt ettt b e s et eh et e et e st e e bt eaees e e st em s e ebe ekt ebeeseeseentenbesbe et eaneeneeneebeeneeneens 54

32.3  Effect 0N @NCOINES ....eeuieuieiiieiteetieieei ettt ettt ettt e et ettt e bt e bt e s et e e saesbeebeeneeneans 54

33 FeFSE=NTEemodmgmstructiomr 65
3301 GEMETAL ..ottt h e bt b e h e btttk he bt h et et b et e e aeeae et beeneeneens b5

332 RESIIICHIONS. ..cuteutetietieieeitete sttt ettt sttt st ettt e et et e s bt et ebe et e besbesbesbeeseeseensentessensesneeneeneeneene 0N b5

33.3  Effect 0N eNCOAINGS ....coveieiiiiiiietieieeiee ettt sttt sbesneeseeseeneeneseesneen e D itns b6

34 The USE-NUMBER encoding INSIUCHON .........covertierieereereiteseesieesseesseeeeeseesseesseesseessessesssesseeses atWarenenns b6
3401 GENETAL ..ottt ettt b et sttt beeae st te b sse e AP eae e b6

342 RESIIICHIONS. ..utiuteiietieiteiieie sttt ettt sttt ea et e e be st e ebe et es e et e tenbesbesbeeneeseensensprat e lyfbeeueeneereeaeeneens b6

34.3  Effect 0N eNCOAINES ....coiiiiiiiiiieetieieeiee ettt ettt s b e e e cmeenteseesbeebeeneeneens b6

35 The USE-ORDER encoding iNSIIUCTION..........cveeverrierrierieereeeeseeseeesreesseesseessesssesssDhossnbesseesseessessessessseessenns b7
35.1 GENETAL .ottt sat e ettt bttt ettt eaeeneens b7

35.2  RESHICHONS. ..cuviieiieiieiieieiesieeierie ettt ee e sneseesne e eseeeeness by M e b7

35.3  Effect 0N eNCOAINGS ....coiiiiiiiiiieiieieeiiee ettt e 0ttt st b8

36 The USE -QNAME encoding INSIIUCTION .........cvieierreerreerieereereeeeesees &afonrmoreasseassesssesseesseesseessesssessssssesssesssenns b8
36.1  GENETAL ..ottt B ke ettt a et sttt e ae b b eneeneens b8

36.2  RESIICHONS. ..cuvitiiieiieiieiieiesieeterieetceeete et eee et et e ettt sttt es e e e sbe st e e bt eneeneebeeneeneens b8

36.3  Effect 0N eNCOAINGS .....coieiiiiiiiiieiieiieieieriee e ettt ettt be st e et et sbesbesbeeneeneens b9

37 The USE-TYPE encoding iNSTIUCTION ......cccueeerruieneeeieniiieiiesieeit ettt ettt s sae e eee e e b9
371 GEMETAL .ot gl ettt b e et ee et b e bt heeae st et e be bt e e aeea et bt eneeneens b9

37.2  RESIIICHONS. ..cutiteiietieiienieie ettt ettt est et e st e st e ebeeuees e eneemtesb e et e ebeeaeeseentenbesseebeeneeneeneebeeneeneens b9

37.3  Effect 0n encoOdings......ccceovererereeeeee G0ttt et b0

38 The USE -UNION encoding iNSTIUCTION o et iouietiaiieieeie ittt sttt ettt ettt et esbeeteeaesaeeseeesaeeneeeaeens b0
K1 T B € 1< 1T 1 K NSO OO OO OO OSSPSR b0

38.2  RESIIICHONS. ..cuveutevieiienieies i (et ettt ettt b e ettt e e e st e st e e bt eaees e e st e besbe et e eneeneeneebeeneeneens b0

38.3  Effect 0N @NCOINES.....cecc. 5 ettt ettt ettt et e et b e st e s et e e et beeneeneens b1

39 The WHITESPACE enCOAINZ HISIIUCION .. .e.iiuieiieiiiteeieeteetienteteseeete et eteeseeneesseseestesseeseeneansensessessesseeseeneenean b2
39.1 0 GENETAL . i ettt b et h ettt b bt a e sttt bt aeea bt beeneeneens b2

39.2  RESIIICHIONS. ....fed ettt ea ettt be et eb et e e st e et e e bt eaeebten e e besbe et e ebeeneeneebeeneeneens b2

39.3  Effect 0N RCOEINES ... ceuiemieiiiiiteetieieet ettt ettt sttt ettt et st beebe st e s e et e tesbesbeebeeneeneans b2

40 Object identifiervalues referencing the encoding rules .........cccoeviririniiiieieninneecce e b3
Annex A - Examples.0f BASIC-XER and CXER €NCOINGS ........cceecueiieriieriieiieiieieeieeseeieeiesvesnesnesseenseensesnneens b4
A.1 ,ASN.1 description of the record StIUCIUIE........c.eecviriiiieiieriere ettt seeese e b4

A2~ NASN.1 description 0f @ 1COTA VALUE .......ccveriiiiiieieeieiie ettt re e sene e b4

AC3y~ Basic XML representation of this record VAlUE...........cccevieriieriieciieiieieeetee e b4

A4 Canonical XML representation of this record Valte ..........ccccoeeeeiiiiininininincnecicecenese e b5
Annex B Partial XML content and deterministic €nCOdiNgS .........cecveruereeerieerierirerieeieeieeeeeneeeseeeneens b6

B.1  Partial XIML CONMEENT......ccuiiiiiiiiiiiieeciieecie ettt ettt e et e e teeeae e e stbeestseesebeessseesssaassseesssaessseessseenssaens b6

B.2  Recommended restrictions on encodings producing partial XML element content...............ccccueenenn. b6
Annex C Examples of EXTENDED-XER encodings using XER encoding instructions .................. h9

[ I U7X T LT 2T 3 U 69

C.2  SIMPLE EXAMPIES ...ttt ettt ettt e s bt ettt e et eat e ae et e b e e te et e eneesaeenees 69

C.2.1 A DASE-DAIl CAId ....oouiiuiiiiieiiee ettt sttt 69

C.2.2 AN CIMPIOYEE ..ttt ettt ettt sttt b e bt at ettt bt h e ne et enee 70

C.3  More COMPIEX EXAMPIES ....oviiiriireiiiieiieieee ettt ettt ettt s a et be st e et e e sae st ebeeneeneens 70

C.3.1  Using a union of tWo SIMPIE tYPES ....cvieviiieiiiriieriieitietieteeee et esreereereeaeseaeseeesseesseesseesnees 70

C.3.2  Using a type identification attribULE ..........ccueveiiieriieriieii ettt se e 70

C.3.3  Using enumeration VAIUES .........cccveruieriieiiieieiierierieesieeeeeeeeeeseeseesesssesssessaesssessaessessesssenns 71

C.3.4 Using an empty encoding for a default value...........cccoeevieeiiriiinienieiciece e 71

C.3.5 Using embedded-values for notification of a payment due............ccceevveeiercierciencienieeeiens 71

© ISO/IEC 2004 — All rights reserved Vv


https://standardsiso.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004(E)

Foreword

I:C (t: Ic illtUllldtiUlld: GIydlliLdtiUll fUI Stdlldalul;Lat;Ull) alluI iEC (t: 1< :Iltcllldtiulldi E:UbtlUtUbilllibd:
Commission) form the specialized system for worldwide standardization. National bodies that are members of
30 or IEC participate in the development of International Standards through technical committees
eptablished by the respective organization to deal with particular fields of technical activity. ISO and |EC
tgchnical committees collaborate in fields of mutual interest. Other international organizations, governmental
apd non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
tgchnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;\Part 2.

The main task of the joint technical committee is to prepare International Standards,'Draft International
Standards adopted by the joint technical committee are circulated to national bodies for‘voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies gasting a vote.

Altention is drawn to the possibility that some of the elements of this document'may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such\patent rights.

mendment 1 to International Standard ISO/IEC 8825-4:2002 was prepared by Joint Technical Committee
O/IEC JTC 1, Information technology, Subcommittee SC 6, Telecamgmunications and information exchange
bfween systems, in collaboration with ITU-T. The identical text is published as Amendment 1 to ITU-T
ec. X.693.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — ASN.1 encoding rules: XML Encoding Rules (XER)

Amendment 1

XER encoding instructions and EXTENDED-XER

NOTE — All new or changed text in this amendment is underlined in clauses being replaced (but not in-new" clauses). When
merging all such text into the base Recommendation, the underlining is to be removed.

Replace the Introduction with the following:

Introduction

The publications ITU-T Rec. X.680 | ISO/IEC 8824-1, ITU-T Rec. X.681 | ISO/IEC 8824-2, ITU-T Rec. X.682 |
ISO/IEC 8824-3, ITU-T Rec. X.683 | ISO/IEC 8824-4 together describe Absttact Syntax Notation One (ASN.1), a
notation for the definition of messages to be exchanged between peer applications:

This Recommendation | International Standard defines encoding rules that-may be applied to values of ASN.1 types
defined using the notation specified in the Recommendations | Internatienal Standards listed above. Application of these
encoding rules produces a transfer syntax for such values. It is implicit'in the specification of these encoding rules that
they are also to be used for decoding.

There is more than one set of encoding rules that can be applied to values of ASN.1 types. This Recommendation |
International Standard defines three sets of encoding rules-that use the Extensible Markup Language (XML). These
encoding rules all produce an XML document compliant to W3C XML 1.0. The first set is called the basic XML
Encoding Rules (BASIC-XER). The second set is called the Canonical XML Encoding Rules (CANONICAL-XER, or
CXER) because there is only one way of encoding' an ASN.1 value using these encoding rules. (Canonical encoding
rules are generally used for applications using security-related features such as digital signatures.) The third set is called
the extended XML Encoding Rules (EXTENDED-XER). The extended XML Encoding Rules allow additional
encoders options, and take account of. enceding instructions that specify variations of the BASIC-XER encodings in
order to support specific styles of XML documents (see below). The extended XML Encoding Rules are not canonical,
and there is no canonical form for these rules defined in this Recommendation | International Standard.

There are many aspects of an XML representation of data (such as the use of XML attributes instead of child elements,
or the use of white-space delimited lists) whose use is a matter of style and XML designer choice. If a type defined in
an ASN.1 specification s encoded by BASIC-XER or by CXER, then there is a single fixed style used for the XML
representation, with o user control of stylistic features. This ITU-T Recommendation | International Standard specifies
the syntax and sénmmantics of XER encoding instructions which specify the stylistic features of the XML in an
EXTENDED-XER “encoding. XER encoding instructions can also be used to determine the possible insertion of XML
processing instructions in an EXTENDED-XER encoding. XER encoding instructions are ignored by BASIC-XER and
by CXER;.but are used by EXTENDED-XER.

NOTE - "Stylistic features", such as use of attributes or white-space delimited lists, can also affect the size of an encoding and

the-ease with which it can be processed, so use of such features is not just a matter of style. Where such issues are important,
EXTENDED-XER with encoding instructions may be preferred over BASIC-XER or CXER.

Clause 8 specifies the BASIC-XER encoding of ASN.1 types.

Clause 9 specifies the CXER encoding of ASN.1 types.

Clause 10 specifies the EXTENDED-XER encoding of ASN.1 types, referencing later clauses which define the XER
encoding instructions.

Clauses 11 to 14 list and categorize the XER encoding instructions and specify the syntax for their assignment to an
ASN.1 type or component using either an XER type prefix (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 30.3) or an XER

encoding control section (see ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 50).
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Clause 15 defines the order of precedence if XER encoding instructions are present in both an XER type prefix and in
an XER encoding control section.

Clause 16 specifies the XER encoding instruction support for XML namespaces when using EXTENDED-XER.
Clause 17 specifies EXTENDED-XER encodings.

Clauses 18 to 39 specify:

a) the syntax of each XER encoding instruction used in a type prefix or an encoding control section;

b) restrictions on the XER encoding instructions that can be associated with a particular ASN.1 type

(resulting from inheritance and multiple assignments);

¢) _modifications to the XER encoding rules that are required in an EXTENDED-XER encoding when-dan
XER encoding instruction is applied.

Annex A is informative and contains examples of BASIC-XER and CXER encodings.

Annex B is informative and contains a description of the partial XML content that is produced when constructions such
as sequence and sequence-of have their surrounding tags removed, together with restrictions on EXTENDED-XER
specifications that enable easy determination of the ASN.1 component that an XML element is assoeiated with.

Annex C 1is informative and contains examples of XER encoding instructions and. of the corresponding
EXTENDED-XER encodings.

Replace clause 1 with the following:

1 Scope

This Recommendation | International Standard specifies a set of basic XML+-Encoding Rules (BASIC-XER) that may be
used to derive a transfer syntax for values of types defined in ITU-TRec. X.680 | ISO/IEC 8824-1 and ITU-T Rec.
X.681 | ISO/IEC 8824-2. This Recommendation | International¢Standard also specifies a set of Canonical XML
Encoding Rules (CXER) which provide constraints on the basie, XML Encoding Rules and produce a unique encoding
for any given ASN.1 value. This Recommendation | International Standard further specifies a set of extended XML
Encoding Rules (EXTENDED-XER) which adds further encoders options, and also allows the ASN.1 specifier to vary
the encoding that would be produced by BASIC-XER. Itis implicit in the specification of these encoding rules that they
are also used for decoding.

The encoding rules specified in this Recommendation | International Standard:
— are used at the time of communic¢ation;

— are intended for use in, circumstances where displaying of values and/or processing them using
commonly available XML: tools (such as browsers) is the major concern in the choice of encoding rules;

— allow the extension.of an abstract syntax by addition of extra values for all forms of extensibility
described in ITWU-T Rec. X.680 | ISO/IEC 8824-1.

This Recommendation | International Standard also specifies the syntax and semantics of XER encoding instructions,

and the rules for their assighment and combination. XER encoding instructions can be used to control the EXTENDED-
XER encoding for specific ASN.1 types.

Replace subclaise 2.1 with the following:

2.1 Identical Recommendations | International Standards

— ITU-T Recommendation X.680 (2002) | ISO/IEC 8824-1:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Specification of basic notation.

— ITU-T Recommendation X.680 (2002)/Amd.1 (2003) | ISO/IEC 8824-1:2002/Amd.1:2003, Information

technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation — Amendment 1:
Support for EXTENDED-XER.

— ITU-T Recommendation X.681 (2002) | ISO/IEC 8824-2:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Information object specification.
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ITU-T Recommendation X.681 (2002)/Amd.1 (2003) | ISO/IEC 8824-2:2002/Amd.1:2003, Information

technology — Abstract Syntax Notation One (ASN.1): Information object specification — Amendment 1:
Support for EXTENDED-XER.

ITU-T Recommendation X.682 (2002) | ISO/IEC 8824-3:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

ITU-T Recommendation X.683 (2002) | ISO/IEC 8824-4:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

ITU-T Recommendation X.690 (2002) | ISO/IEC 8825-1:2002, Information technology — ASN.I

CILL/UdI:Il/s IVLL’CQ. S}JCL/{/IZLMLL.UIL UJI. BWJI:L EILLUdI:ILs IQI/I/L’CO [BE[?), CMIIU’LI:L/MZ Enuudius l’zul«’bd (CEI{/\ uud
Distinguished Encoding Rules (DER).
ITU-T Recommendation X.690 (2002)/Amd.1 (2003) | ISO/TEC 8825-1:2002/Amd.1:2003, Information

technology — ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding
Rules (CER) and Distinguished Encoding Rules (DER) — Amendment 1. Support for EXTENDEDAXER.

ITU-T Recommendation X.691 (2002) | ISO/IEC 8825-2:2002, Information technology’ — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).

ITU-T Recommendation X.691 (2002)/Amd.1 (2003) | ISO/TEC 8825-2:2002/Amd:}:2003. Information

technology — ASN.1 encoding rules: Specification of Packed Encoding Rules (PER) — Amendment 1:
Support for EXTENDED-XER.

ITU-T Recommendation X.692 (2002) | ISO/IEC 8825-3:2002, Informdtion technology — ASN.I

encoding rules: Specification of Encoding Control Notation (ECN).

Replace subclause 2.2 with the following:

2.2 Additional references

IETF RFC 2045 (1996). Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet

Message Bodies.
IETF RFC 2141 (1997). URN Syntax.

IETF RFC 2396 (1998). Uniform Resource Identifiers (URI): Generic Syntax.

IETF RFC 3061 (2001), A URN Namespace of Object Identifiers.

ISO/IEC 10646-1:2000, Information> technology — Universal Multiple-Octet Coded Character
Set (UCS) — Part 1: Architecture gnd*Basic Multilingual Plane.

The Unicode Standard, Version-3.2.0, The Unicode Consortium. (Reading, MA, Addison-Wesley)

NOTE — The graphics characters (and their encodings) defined by the above reference are identical to those
defined by ISO/IEC 10646-1, but the above reference is included because it also specifies the names of control
characters.

W3C XML 1.0:20005Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendation,
Copyright © [6:October 2000] World Wide Web Consortium, (Massachusetts Institute of Technology,
Institut  Ndfignal de Recherche en Informatique et en Automatique, Keio University),
http://wwiv.w3.org/TR/2000/RE C-xml-20001006.

W3C.XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © [14 January
1999]"World Wide Web Consortium, (Massachusetts Institute of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio University), hitp://www.w3.org/TR/1999/REC-xml-
names-19990114.

NOTE — The reference to a document within this Recommendation | International Standard does not give it, as a
stand-alone document, the status of a Recommendation or International Standard.

Replace clause 3 with the following:

3 Definitions

For the purposes of this Recommendation | International Standard, the definitions of ITU-T Rec. X.680 |
ISO/IEC 8824-1 and the following definitions apply.
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3.1 ASN.1 Basic Encoding Rules (BER)

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.690 |
ISO/IEC 8825-1:

a) data value;
b) dynamic conformance;
¢) encoding (of a data value);

d) receiver.

e) sender;

f)  static conformance.

3.2 Additional definitions
For the purposes of this Recommendation | International Standard, the following definitions apply.

3.2.1 ASN.1 schema: The definition of the content and structure of data using an ASN.1 type definition.
NOTE - This enables encoding rules to produce binary encodings of the values of an ASN.1 type, or encodings using XML.

Insert four new subclauses 3.2.1 bis, 3.2.1 ter, 3.2.1 quat, and 3.2.1 quin as follows:

3.2.1 bis associated empty-element tag: The XML empty-element tag that can replaceqn lassociated preceding tag and
an associated following tag, when present.

NOTE - Some encoding instructions remove the associated tags of an "XMLValue".
3.2.1 ter associated encoding instructions (for a type): A set of XER encogding instructions associated with a type.

3.2.1 quat associated following tag: The XML end-tag following the “XMLValue" of a type in the absence of
encoding instructions that remove the associated tags.

3.2.1 quin associated preceding tag: The XML start-tag preeceding the "XMLValue" of a type in the absence of
encoding instructions that remove the associated tags.

Insert 16 new subclauses 3.2.2 bis through, 3.2.2 septdec as. follows:

3.2.2 bis  canonical valid XML document (for an~ASN.1 schema): An XML document which is well-formed (see
W3C XML 1.0) and whose content conforms to the, CXER specification for the encoding of an ASN.1 type specified by
an ASN.1 schema.

3.2.2ter  character-encodable type: An-ASN.1 type to which an ATTRIBUTE encoding instruction can be applied
(see 20.2.1).

3.2.2 quat control namespace: A-namespace that is used to identify attributes that perform functions or carry values
that control an EXTENDED-XER ‘encoding.
NOTE 1 — An example would be a type identification attribute. The control namespace defaults to the ASN.1 namespace
specified in 16.9, but can pechanged by the GLOBAL-DEFAULTS encoding instruction.

NOTE 2 — The contrgl namespace may also contain names for attributes that may be present, but which are ignored by
EXTENDED-XER decoders (see 10.2.10). An example of such an attribute name could be schemaLocation.

3.2.2 quin enclosed (ASN.1) type: An ASN.1 type whose "XMLValue" in a BASIC-XER encoding is enclosed
directly withimthe’"XMLValue" of an ASN.1 type (the enclosing type).

NOTE <Al types in a BASIC-XER or EXTENDED-XER encoding are enclosed types unless they are used as the root type (see
10.3.1 ©)in an encoding.

3.2.2;sex  enclosing element (of an ASN.1 type): An "ExtendedXMLTypedValue", "ExtendedXMLChoiceValue",
"ExtendedXMLNamedValue" or "ExtendedXMLDelimitedItem" that has as its "ExtendedXMLValue" the
"ExtendedXMLValue" encoding of the type (see 17.1, 17.5, 17.6 and 17.7).

3.2.2 sept enclosing type (of an ASN.1 type): An ASN.1 type whose "XMLValue" in a BASIC-XER encoding
directly encloses the "XMLValue" of an ASN.1 type (an enclosed type).

NOTE - The enclosing type can be a sequence type, a set type, a choice type, a sequence-of type, a set-of type, an open type, or
an octetstring or bitstring type (with a CONTAINING and without an ENCODED BY).

3.2.2 0ct final encoding instructions (for a type): The set of XER encoding instructions associated with a type as a
result of the complete ASN.1 specification, and which are applied in producing encodings of that type.
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3.2.2 non inherited encoding instructions: XER encoding instructions that are associated with the type identified by
a type reference.

3.2.2dec namespace-qualified name: A name in an XML document that has an XML namespace prefix or is an
XML element name in the scope of an XML default namespace declaration.

NOTE — XML default namespace declarations affect only XML element names, not the names of attributes. A namespace prefix
can be applied to either.

3.2.2 unodec nil identification attribute: An XML attribute that can appear on any element to identify whether the
content has a nil value (see clause 33).

3.2.2 duodec partial XML element content: XML child elements defined by an ASN.1 type which is UNTAGGED, and
which provides part of the XML element content generated by the enclosing type.
NOTE - If the enclosing type is itself UNTAGGED, then that enclosing type may also be generating only partial XML element
content.
3.2.2 tredec prefixed encoding instructions: XER encoding instructions that are assigned using a type prefix.
NOTE - Prefixed encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

3.2.2 quatdec qualifying information: Information supplied as part of the specification of a target:for the assignment
of an encoding instruction that identifies specific values of the target type.

3.2.2 quindec targeted encoding instructions: XER encoding instructions that are assigied using a target list in an
XER encoding control section.
NOTE - Targeted encoding instructions can delete, replace, or add to the associated encoding instructions of a type.

3.2.2 sexdec type identification attribute: An XML attribute that can appeardon dny element to identify the type of
that element (see clause 37).

3.2.2 septdec Uniform Resource Identifier (URI): A globally unambigudus identifier, assigned according to any one
of a number of URI schemes, used to provide identification of namespaces in EXTENDED-XER encodings.

NOTE — The URI scheme used by default for ASN.1 enables an ASN< object identifier value to be used to identify namespaces
(see 16.9 and 29.1.5).
Replace subclause 3.2.3 with the following:

323 valid XML document (for an ASN.1 schema):*An XML document which is well-formed (see W3C XML
1.0) and whose content conforms to the BASIC-XERXCEXER or EXTENDED-XER specification for the encoding of an
ASN.1 type specified by an ASN.1 schema, possibly ificluding XER encoding instructions.

Insert four new subclauses 3.2.3 bis through 3.2"3 quin as follows:

3.2.3 bis XER encoding instructions:, Eacoding instructions that are associated with an ASN.1 type (or with a
component of an ASN.1 type) by assignment to that type (or component) in an XER type prefix (see ITU-T Rec. X.680
| ISO/IEC 8824-1, 30.3) or an XER encoding control section (see ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 50).

3.2.3 ter XML attribute: Part.of'an EXTENDED-XER encoding consisting of an "XMLValue" enclosed in quotation
marks or apostrophes, preceded by an (attribute) name and an equals sign.

3.2.3 quat XML element:Part of an XML document specified in W3C XML 1.0.

NOTE — An XME element is either an empty-element tag or starts with a start-tag and ends with an end-tag. Both the start-tag
and the empty-element tag can contain attribute encodings.

3.2.3 quin XML, element name: The lexical item following a "<" or "</" lexical item in the associated tags.

Replacestibclause 3.2.4 with the following:

3.24 XML document: A sequence of characters which conforms to the W3C XML 1.0 definition of document.

Insert two new subclauses 3.2.5 and 3.2.6 as follows:

3.2.5 XML processing instruction: Part of an XML document which carries information concerning the
processing of some or all of that document (see W3C XML 1.0).

NOTE - The processing instruction identifies the type of processing for which it is applicable, and is ignored in other processing.
It could be used to identify a style-sheet that is to be applied if the document is presented for human viewing.

3.2.6 XML prolog: The initial part of an XML document (which does not carry information about the value of the
ASN.1 type that has been encoded).
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Replace clause 4 with the following:

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1  Abstract Syntax Notation One
CXER  Canonical XML Encoding Rules

PDLL Pratacol Data I lnit
UCS Universal Multiple-Octet Coded Character Set
URI Uniform Resource Identifier

UTC Coordinated Universal Time

UTF-8 UCS Transformation Format, 8-bit form
XER XML Encoding Rules

XML  Extensible Markup Language

Replace clause 5 with the following:

5 This clause was removed by Amendment 1

Replace subclauses 6.1, 6.2 and 6.3 with the following:

6.1 This Recommendation | International Standard specifies three setS-of encoding rules:
—  Basic XML Encoding Rules (BASIC-XER);
—  Canonical XML Encoding Rules (CXER);
—  Extended XML Encoding Rules (EXTENDED-XER).

6.2 The basic set of encoding rules specified in this, Recommendation | International Standard is BASIC-XER,
which does not in general produce a canonical encodingzand which does not provide any user control over the style of
XML which is produced.

6.3 A second set of encoding rules specified in this Recommendation | International Standard is CXER, which
produces encodings that are canonical. This.is* defined as a restriction of implementation-dependent choices in the
BASIC-XER encoding.

NOTE 1 — Any implementation conforming to CXER for encoding is conformant to BASIC-XER for encoding. Any
implementation conforming to BASIG=XER for decoding is conformant to CXER for decoding. Thus, encodings made according
to CXER are encodings that are permitted by BASIC-XER.

NOTE 2 — CXER produces encodings that have applications when authenticators need to be applied to abstract values.

Insert a new subclause 6,3'bis as follows:

6.3 bis The third set\of encoding rules specified in this Recommendation | International Standard is EXTENDED-
XER. This is defined as variations of the BASIC-XER encodings specified by XER encoding instructions (see 6 bis)
associated withtn ‘ASN.1 type. In the absence of XER encoding instructions, an EXTENDED-XER encoding differs
from a BASICG-XER encoding only because it provides more encoders options.

Replacestibclause 6.4 with the following:

6.4 If a type encoded with CXER contains EMBEDDED PDV, EXTERNAL or CHARACTER STRING types, then the
outer encoding ceases to be canonical unless the encoding used for all the EMBEDDED PDV, EXTERNAL and CHARACTER
STRING types is canonical.

Insert a new clause 6 bis as follows:

6 bis Encoding instructions specified by this Recommendation | International Standard

6 bis.1 This Recommendation | International Standard specifies the syntax and semantics of XER encoding
instructions (see clauses 11 to 39). XER encoding instructions only affect EXTENDED-XER encodings.
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6 bis.2 ASN.1 forms a basic XML schema notation. The ASN.1 schema is used to define the content and structure of
data using ASN.1 and the BASIC-XER (and CXER) encoding rules. It can be used without XER encoding instructions.

6 bis.3  XER encoding instructions provide wider flexibility in the XML documents that can be specified.

6 bis.4 XER encoding instructions are assigned to ASN.1 type definitions or to type references using either or both of
XER type prefixes (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 30.3) and an XER encoding control section (see I[ITU-T
Rec. X.680 | ISO/IEC 8824-1, clause 50). If encoding instructions are associated with a type definition, they are carried
with the ASN.1 type (through its type reference) into other type definitions and other ASN.1 modules. When
EXTENDED-XER encodes a type that has XER encoding instructions associated with some or all of its parts, those

Tl 1 1. - " ke 1. 1 | 1. h | IS AN I X211 1. 4l 4 1 |

I1ar Ullk/ULllllg IISUTUCLIVILS al'C appHcu diid uluuu_y UIC LA TLEINDLII=ALIN CUK/UUIIIED Uldat arv prouducca.
NOTE - The final encoding instructions are also used when performing validation and/or decoding of an EXTENDED-XER.
encoding.

Replace subclause 7.1 with the following:

71 Dynamic conformance for the basic XML Encoding Rules is specified by clause 8, and dynamic €enformance
for the Canonical XML Encoding Rules is specified by clause 9, and dynamic conformance for the ‘eXtended XML
Encoding Rules is specified by clause 10.

Replace subclause 7.3 with the following:

7.3 Alternative encodings are permitted by the basic XML Encoding Rules and by theyextended XML Encoding
Rules as an encoder’s option. Decoders that claim conformance to BASIC-XER shall support all BASIC-XER encoding
alternatives. Decoders that claim conformance to EXTENDED-XER shall support*all EXTENDED-XER encoding
alternatives.

NOTE — This clause applies whether or not there are any final encoding instructions:

Replace subclause 8.1 and its subclauses with the following:

8.1 Production of a complete BASIC-XER encoding

8.1.1 A conforming BASIC-XER encoding is a valid XMIfdo¢ument which shall consist (in order) of:
a) an XML prolog (which may be empty) as speojfied in 8.2;

b) an XML document element which is the complete encoding of a value of a single ASN.1 type as
specified in 8.3.

8.1.2 The specification in 8.2 to 8.6 completéely defines the BASIC-XER encoding

NOTE - Other constructs of W3C XML 1.0, such as XML processing instructions, are not allowed by those subclauses, and are
never produced by a conforming BASIC-XER’encoder.

8.1.3 The XML document shall be encoded using UTF-8 to produce a string of octets which forms the encoding
specified in this Recommendation |jInternational Standard. The ASN.1 object identifier for these encoding rules is
specified in clause 40.

8.14 Where this Recomiendation | International Standard uses the term "white-space”, this means one or more of
the following characters(ofi the Unicode Standard: HORIZONTAL TABULATION (9), LINE FEED (10), CARRIAGE
RETURN (13), SPACE‘(32). The numbers in parentheses are the decimal value of the characters of the Unicode
Standard. The numib@r and choice of characters that constitutes "white-space" is an encoder's option.

Insert a new.subclause 8.1.5 as follows:

8.1.5 Where this Recommendation | International Standard uses the term "white-space with escapes”, this means
one ormore of the characters listed in 8.1.4, with an encoder's option to represent any of these characters with an escape
sequence of the form "&#n;" or "&#xn;" (see ITU-T Rec. X.680 | ISO/IEC 8824 1, 11.15.8).

Replace subclause 8.3.1 with the following:

8.3.1 The XML document element shall be an "XMLTypedValue" as specified in ITU-T Rec. X.680 | ISO/IEC
8824-1, 15.2, with the changes and restrictions specified in the following subclauses of this clause 8.3.

Insert a new subclause 8.3.3 bis as follows:

8.3.1 bis All occurrences of "ExternalTypeReference" within the "XMLTypedValue" shall be replaced by the
"typereference" in that "External TypeReference".
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Replace subclause 8.3.1 with the following:

8.3.3 Where ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.1.4, 11.11 and 11.13, permits the use of ASN.1 white-space
between lexical items or in "xmlbstring" or in "xmlhstring", the characters used shall be restricted to the "white-space"
specified in 8.1.4.

Insert a new subclause 8.3.3 bis as follows:

8.3.3 bis The "XMLBooleanValue" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 17.3, shall only be
"EmptyElementBoolean" and the "XMLSequenceOfValue" and "XMLSetOfValue" with a component that is a boolean

tvne shall be "Valyel st
T

Replace subclause 8.3.4 with the following:

8.34 The "XMLIntegerValue" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9, shall only“be
"XMLSignedNumber".

Insert two new subclauses 8.3.4 bis and 8.3.4 ter as follows:

8.3.4 bis The "XMLEnumeratedValue" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 198y shall only be
"EmptyElementEnumerated" and the "XMLSequenceOfValue" and "XMLSetOfValue" with a~cemponent that is an
enumerated type shall be "ValueList".

8.3.4 ter The "XMLSpecialRealValue" specified in ITU-T Rec. X.680 | ISO/IEC @&824-1, 20.6, shall only be
"EmptyElementReal".

Insert a new subclause 8.5 as follows:

8.5 Encoding of the open type
Both alternatives of "XMLOpenTypeFieldVal" (see ITU-T Rec. X.681/ISO/IEC 8824-2, 14.6) can be used.

NOTE — The use of the "xmlhstring" alternative of "XMLOpenTypeFieldVal" is not recommended in general, as there are no
mechanisms to identify the encoding rules being used to produce.the 'xmlhstring" in an instance of an encoding. Cases where
this alternative may be convenient are when the message being eficoded in XER (e.g. for display purposes) is the result of a
previous binary encoding and has not been completely decoded, or when there are bilateral agreements.

Insert a new subclause 8.6 as follows:

8.6 Decoding of types with extensionmarkers

8.6.1 A BASIC-XER decoder shall aecept as a valid XML document BASIC-XER encodings of types with
extension markers in which unknown extensions are present.

8.6.2 Unknown extensions in a-s¢quence or set type result in unexpected XML elements with names distinct from
any of the names of the next expected XML element.

NOTE — There may be multiple names for a known following XML element when optionality is present, but the extension
additions will always have names that differ from all of these.

8.6.3 Unknown extensions in a choice type result in a single unexpected XML element in place of an element
corresponding to one‘of the known choices. It will always have a different XML element name from that of any XML
element that encedes’a known alternative of the choice type.

8.6.4 Unknewn extensions in an enumerated type result in an XML element with an unexpected content, but with
no unexpeeted XML elements.

8.6.5 Unknown extensions arising from relaxation of a subtype constraint result in an encoding that can be a valid
encoding of any value of the unconstrained type. Such encodings can produce unexpected content, but no unexpected
XML elements.

8 ITU-T Rec. X.693 (2001)/Amd.1 (10/2003)
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Replace subclause 9.1 with the following:

9.1 General rules for canonical XER

Replace subclause 9.1.2 with the following (retaining the NOTE):
9.1.2 All lexical items forming the "XMLTypedValue" shall have no "white-space" between them (see 8.3.3).

Replace subclause 9.3.1 with the following:

1 11 LllC AlVlLlypUUleuC dltCllldLlVC Ul AlVlLDllDLIlllngluC (BCC 11U 1 I\CL AUOU \ lOU 15\/ OO ‘1‘ 1

9) can be used (as specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 21.10), then it shall be used. Otherwise, the
"xmlbstring" alternative shall be used with all "white-space” removed (see 8.3.3).

l\) N2
Q)

Replace subclause 9.4 with the following:

9.4 Octetstring value

If the "XMLTypedValue" alternative of "XMLOctetStringValue" (see ITU-T Rec. X.680 | ISO/IE€.8824-1, 22.3) can
be used (as specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 22.4), then it shall be used. Othefwise, the "xmlhstring"
alternative shall be used with all "white-space” removed (see 8.3.3), and all letters in upper-case:

Replace subclause 9.6.1 with the following:

9.6.1 The set type shall have the elements in its "RootComponentTypeList" sorted inito the canonical order specified
in ITU-T Rec. X.680 | ISO/IEC 8824-1, 8.6, and additionally for the purpos€s of determining the order in which
components are encoded when one or more component is a choice type with.no 'ASN.1 tag, each such choice type is
ordered as though it has a tag equal to that of the smallest tag in the "RoptAlternativeTypeList" of that choice type or
any such choice types nested within it.

Replace subclause 9.7.1 with the following:

9.7.1 The order of the elements of an "XMLSetOfValue" {se¢’ITU-T Rec. X.680 | ISO/IEC 8824-1, 27.3) shall be
determined by sorting the character strings which representthe CXER encoding for each element as specified in 9.7.2
and 9.7.3.

Insert a new subclause 9.12 as follows:

9.12 Open type value
The "xmlhstring" alternative of "XMLOpenTypeFieldVal" shall not be used (see 8.5).

Insert the following 30 new clauses N0 through 39 before the existing clause 10 (note that the existing clause 10 is
renumbered as clause 40 by this améndment):

10 Extended XML encoding rules

10.1 General

10.1.1  The-extended XML encoding rules (EXTENDED-XER) augment and modify BASIC-XER. They enable
ASN.1 to'define the form and content of a much wider range of XML documents.

10,12 EXTENDED-XER extends BASIC-XER in three main ways.

a) It provides additional encoder's options (for example, for the insertion of XML Processing Instructions or
XML Comment, and for the use of identifiers for named bits in a bitstring value);

b) It specifies a set of encoding instructions that can be used to specify modification of the BASIC-XER
encoding of an ASN.1 type, including an encoding instruction to use simple text rather than empty-
element tags for boolean, integer (with named numbers), enumerated, special values of real, and bitstring
(with named bits) types;

ITU-T Rec. X.693 (2001)/Amd.1 (10/2003) 9
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¢) It requires decoders to ignore (in the absence of encoding instructions) attributes from the control
namespace that are unknown (for example, a schemaLocation attribute), and some known attributes that
other XML tools may insert which may have different values from those that a conforming encoder can
insert (for example, use of a type identification attribute). (See 10.2.10.)

10.1.3  Ifan ASN.1 specification does not contain any XER encoding instructions, then every BASIC-XER encoding

of any abstract value of an ASN.1 type is also an EXTENDED-XER encoding of the same abstract value of that type.
NOTE — The opposite is not true. Even in the absence of XER encoding instructions, there are EXTENDED-XER encodings that
are not conforming to BASIC-XER encodings (see 10.1.2 a and 10.1.2 ¢).

1-0-1 ]
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instructions (the final associated encoding instructions). Encoding instructions are associated with a "Type" through:

a) (Inherited encoding instructions) the presence of associated encoding instructions on the "Type" used.in
the definition of a "typereference" used as a "Type"; and

b) (Targeted encoding instruction) assignment of one or more XER encoding instructions to antQeeurrence
of "Type" using an XER encoding control section (see ITU-T Rec. X.680 | ISO/IEC 8824-1;-clause 50);
and

NOTE — An ASN.1 module can contain only one XER encoding control section, and~hence only one XER
"EncodinglInstructionAssignmentList" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 50.2)

¢) (Prefixed encoding instructions) assignment of one or more XER encoding instrctions to an occurrence
of "Type" using XER type prefixes (see ITU-T Rec. X.680 | ISO/IEC 8824¢1,30.3); and

d) (Import-list encoding instructions) assignment of one or more encoding(instructions to all type references
imported from an identified ASN.1 module.

10.1.5 The effect of assigning an XER encoding instruction is to add, ‘del€te, or replace associated encoding
instructions (see clause 15 for the rules that apply for multiple assignments,0£ XER encoding instructions).

10.1.6  The order (or manner) in which encoding instructions become part of (or are removed from) the set of
associated encoding instructions is not significant in the application.of the final encoding instructions.

10.1.7  The final encoding instructions affect the EXTENDED-XER encoding of types. They have no other impact,
and in particular are not associated with any value reference defined using the type, nor do they affect value mappings,
nor do they affect other encoding rules.

NOTE - There are, however, requirements on the unanibiguity of names that are affected by the presence of a final NAME,

NAMESPACE, or UNTAGGED encoding instruction. Thesextequirements can be interpreted either as restrictions on the way in which
types with such final encoding instructions can be used, or as restrictions on the use of these encoding instructions.

10.2 EXTENDED-XER conformance

10.2.1  Ifan ASN.1 specification assigns XER encoding instructions in accordance with clauses 11 to 17 such that an
ASN.1 type or component has final\éneoding instructions that violate the restrictions specified in clauses 18 onwards,
then that ASN.1 specification is not.in conformity with this Recommendation | International Standard, even if (without
the XER encoding instructions).it would conform to all the requirements of ITU-T Rec. X.680 | ISO/IEC 8824-1.
NOTE - It is only occasignally illegal to assign an encoding instruction to a "Type", as it can be negated (removed from the set
of associated encoding instructions) by a further assignment. It is the final encoding instructions that normally determine
conformity of the specification. In some (but not all) cases, a final encoding instruction that is not applicable to the type to which
it is being applied-is-<ignored. If the clauses specifying the syntax and application of encoding instructions identify circumstances
where an encoding-instruction is ignored in the application of the final encoding instructions, then clauses specifying encodings
do not normallymention the possible presence of that final encoding instruction.

10.2.2  A<conforming EXTENDED-XER encoding of an ASN.1 type with no final encoding instructions shall be the
encodinmg,produced by the basic XML encoding rules (BASIC-XER) specified in clause 8, with the additional encoder's
optiens.specified in 10.2.5 and 10.2.6.

NOTE — EXTENDED-XER decoders are required by 10.2.4 to accept and process W3C XML document type declarations, but
these are not generated by conforming encoders, and do not form part of EXTENDED-XER encodings.

10.2.3 The EXTENDED-XER encoding of an ASN.1 type with final encoding instructions, or with components (at
any depth, and after resolving all type references) that have associated encoding instructions, shall be the encoding
specified in clause 17.

NOTE - The final encoding instructions are applied in an EXTENDED-XER encoding, and are also used by decoders and
validators of EXTENDED-XER encodings.
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10.2.4 EXTENDED-XER decoders (whether MODIFIED-ENCODINGS was used or not — see clause 26) shall process
any document type declaration (see W3C XML 1.0, 2.8) that is present, in accordance with the requirements for non-
validating XML processors (see W3C XML 1.0, 5.1). This processing shall be performed (conceptually) before
applying all other decoding requirements in this Recommendation | International Standard. EXTENDED-XER encoders
shall not include a document type declaration.

10.2.5 An EXTENDED-XER encoder can (as an encoder's option) insert XML Processing Instructions or XML
Comment (in addition to any that might be required by clause 30) in the XML document element or XML prolog in any
position permitted by W3C XML 1.0. The syntactic form and semantics of XML Processing Instructions is specified in
W3C XML 1.0, 2.6. The syntactic form and semantics of XML Comment is specified in W3C XML 1.0, 2.5.

10.2.6  If there is no GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause 26)
in the XER Encoding Control Section, then:

a) the "XMLIntegerValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9) may beh either
"XMLSignedNumber" or "EmptyElementInteger", as an encoder's option; and

b) the "XMLBItStringValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 21.9) may be any of thetalternatives
of this production, as an encoder's option. If the "XMLIdentifierList" is used, jit\'shall be the
"EmptyElementList".

10.2.7  If there is a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGSKeyword (see clause 26)
in the XER Encoding Control Section, then:

a) the "XMLBooleanValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 17.3)shdll be "TextBoolean"; and
b) the "ExtendedXMLIntegerValue" (see 17.4) shall be the "ModifiedXMLIntegerValue" alternative,
defined in 17.8; and

NOTE - This allows the use of a text value for "NamedNumber's-of an integer type, as an encoder's option, but
also modifies the syntax for numeric encodings of an integer value:

¢) the "ExtendedXMLEnumeratedValue" (see 34.3) shall ndt be "EmptyElementEnumerated"; and
NOTE - In the absence of a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS, it cannot be "TextEnumerated" (see
8.3.4 bis and 34.3).

d) the "ExtendedXMLRealValue" (see 17.4) shall be the "ModifiedXMLRealValue" alternative, defined in
17.9; and

e) the "XMLSpecialRealValue" (see ITU-T>Rec. X.680 | ISO/IEC 8824-1, 20.6) shall be the "TextReal"
alternative; and

f) the alternative of "XMLIdentifierList" in the "XMLBItStringValue" (see ITU-T Rec. X.680 | ISO/IEC
8824-1, 21.9) shall be "TextList"(see 10.2.8 b); and

g) the "XMLSequenceOfValue"and "XMLSetOfValue" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 25.3 and
27.3) shall be "XMLDg¢limitedItem" for all component types, with Table 5 ignored (see ITU-T Rec.
X.680 | ISO/IEC 8824<1;25.5); and

h) the "xmlhstring" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.13) shall not contain "white-space" (see
8.1.4); and
i)  all occurrences of "white-space"” that is either outside XML tags or inside the values of XML attributes
can bewhite-space with escapes" (see 8.1.5) as an encoder's option.
NOTE — There ate-some encoding instructions (such as UNTAGGED) that cannot be used unless there is a GLOBAL-DEFAULTS of
MODIFIED-ENCODINGS.

10.2.8 If"a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword (see clause 26) is
present inithe XER Encoding Control Section, then an EXTENDED-XER encoder can (as an encoder's option):

a) use the "TextInteger" alternative of "ModifiedXMLIntegerValue" (see 17.8), provided there is a
"NamedNumber" for the integer value in the type definition (see also 10.2.7 b);
NOTE — The use of this encoding with named values that have been added in a later version can make the

abstract valuo P nted unraadabla ky an-imnleme:
o+ SVaHtH HH < P m@ﬁaﬂ-@m%@-sﬁ%@kﬁ@&ﬂ@ﬂ—

b) use "XMLIdentifierList" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 21.9) for an "XMLBItStringValue",
provided the bitstring value to be encoded does not contain any "one" bits that are not named bits (see
also 10.2.7 f);

NOTE - The use of this encoding with named bits that have been added in a later version can make the abstract
value represented unreadable by an implementation of an earlier version of the specification.
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10.2.9 Where encoder's options are permitted in an EXTENDED-XER encoding, conforming decoders and
validators shall accept all options.

10.2.10 Conforming decoders and validators shall accept, but may ignore, the presence of an attribute from the control
namespace in any XML element of an encoding unless its presence and use is as specified in clauses 37 and 38.
Encoders shall not generate such attributes except as specified in clauses 37 and 38.
NOTE - Other XML tools may insert such attributes. In general, an EXTENDED-XER decoder cannot easily determine the
permitted value and meaning of some attributes from the control namespace. Their presence and value may be of use to an
application if (for example) unexpected XML child elements are present that are (as a decoder's option) passed to the
application — rather than being ignored or producing a fatal decoding error.

10.2.11 An ASN.1 specification is illegal unless it is possible, for all abstract values, for a decoder to determine
unambiguously (using only the name of the XML tag and the contents of any previous XML element) the ASNLI
component (or extension marker) that an XML element is associated with.
NOTE 1 — The association cannot depend on the content of the XML element, or on its attributes, or on any subsequent XML
element.

NOTE 2 — This condition is always satisfied when there are no XER encoding instructions, but the inappropriate use of
UNTAGGED to remove associated tags round (for example) repetitions (sequence-of or set-of) and alternatives\(¢hoice) and the
inappropriate use of NAME can result in illegal specifications.

NOTE 3 — Subclause 10.2.11 is a necessary condition for valid encodings, but it is recognized that it is ingeneral not possible for
an ASN.1 tool (or for a human author) to check for legality based on this top-level statement alone. AmnheX B provides a model of
the effect of the use of UNTAGGED, and rules that, if followed, can ensure legality of the specification as defined in 10.2.11.

10.2.12 If an ASN.1 specification contains "ObjectClassFieldType"s that are open type$ (see ITU-T Rec. X.681 |
ISO/IEC 8824-2, 14.2), with table constraints or type constraints, such consttaints shall all be ignored in
applying 10.2.11.

10.3 Structure of an EXTENDED-XER encoding
10.3.1 A complete EXTENDED-XER encoding is a well-formed XML document consisting (in order) of:

a) an XML prolog (which may be empty as an encoder's¢option) as specified in 8.2; and

b) an XML document element which is the complete encoding of a value of a single ASN.1 type, called the
root type, as specified in clause 17.

10.3.2  The "XMLValue" encodings used for BASIC:XER encodings are modified for EXTENDED-XER encodings
by the final encoding instructions for the "Type"s:.that they encode, and the final encoding instructions for their
components (to any depth), together with any GLOBAL-DEFAULTS encoding instructions.
NOTE - In an extreme case, the entire contents ofthe XML document element for a heavily nested ASN.1 structure can (through
the use of the UNTAGGED encoding instruction) consist of nothing more than a linear sequence of XML elements, where only the

root element has child elements. The use*Qf-UNTAGGED is restricted to ensure that all such resulting linear sequences of XML
elements can be mapped without ambigbity to the components of an abstract value of the ASN.1 root type (see 10.2.11).

10.3.3 The XML document element in an EXTENDED-XER encoding consists of a single XML element that shall
be an "ExtendedXMLTypedValue"for the type being encoded (the root type). It can include attributes in its start-tag or
empty-element tag, and can have a content that includes both child elements (see W3C XML) and untagged text. The
child elements may themsélves have both attributes and a content that includes both child elements and untagged text.

10.3.4  The abstractvalues of the components of an enclosing type are encoded as "ExtendedXMLValue"s (see 17.4),
possibly modified by-encoding instructions applied to them or to their own components. These "ExtendedXMLValue"s:

a) _canbe preceded by an XML start-tag and followed by an XML end-tag (called the associated tags) to
form an element within the "ExtendedXMLValue" of the enclosing type; or

b)~ can (by the use of an UNTAGGED encoding instruction on a type that is not character-encodable) form a
partial XML element content for the "ExtendedXMLValue" of the enclosing type; or
NOTE — Annex B describes the result of applying UNTAGGED as the production of partial XML element content

that can combine with other encodings to form the XML element content for some enclosing element whose type
has not been UNTAGGED.

c) can (by the use of an UNTAGGED encoding instruction on a character-encodable type) form the complete
"ExtendedXMLValue" of the component; or

d) can (by the use of an ATTRIBUTE encoding instruction on a character-encodable type) form the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3).
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10.3.5 If an "ExtendedXMLValue" is empty, and its associated tags have not been removed by the use of an
UNTAGGED encoding instruction, then the associated preceding and following tags can (as an encoder's option) be
replaced with an XML empty-element tag (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.8). This is called the associated
empty-element tag.

10.3.6  The transformation specified in 10.3.5 is performed conceptually after completion of the entire encoding
process, and can be prevented by a PI-OR-COMMENT encoding instruction (see clause 30) producing one or more XML
Processing Instruction or XML Comment elements between the start-tag and end-tag.

10.3.7  The associated preceding tag, the associated following tag, and the associated empty-element tag are jointly

TeferTed 10 a3 e associated 1ags. 11 XV CICTent Tales 11T te associated tags are catted e associated tag Tares,
and are (in the absence of final NAME and NAMESPACE encoding instructions) identifiers, type reference names, or
"xmlasnltypename"s (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.25).

11

11.1 The notation used in specifying the syntax of an "Encodinglnstruction" in an XER type prefix (see clause 13),
and in an "EncodinglnstructionAssignmentList" in an XER encoding control section (see clause 14)-is that defined by
ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 5.

11.2 ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 10, applies to an XER "Encodinglastruction" and to an XER
"EncodinglnstructionAssignmentList".
NOTE - In particular, arbitrary ASN.1 white-space characters can appear between lexical items in both of these syntactic
constructs unless the "&" notation is used (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 5.4).

11.3 The general rules specified in ITU-T Rec. X.680 | ISO/IEC-.8824-1, 11.1, also apply to an XER
"Encodinglnstruction" and to an XER "EncodinglnstructionAssignmentList",

Notation, character set and lexical items used in XER encoding instructions

NOTE - In particular, ASN.1 comment can be included wherever ASN¢ white-space is allowed, and requirements for the
insertion of white-space or comment between lexical items that could othétwise be confused are those specified in ITU-T Rec.
X.680 | ISO/IEC 8824-1.

114 The following lexical items are used in this Recommeéndation | International Standard:
comment (see ITU-T Rec. X.680¢ISO/IEC 8824-1, 11.6)
cstring (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.14)
identifier (see ITU-T Rec. X680 | ISO/IEC 8824-1, 11.3)
modulereference  (see ITU-T Rec+X.680 | ISO/IEC 8824-1, 11.5)
number (see ITU-T Réct X.680 | ISO/IEC 8824-1, 11.8)
typereference (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.2)
" (see ITUT Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (seeATU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (see’ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"L (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"y (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"utt (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"t (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"t (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.16)
et (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
v (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.26)
"</ (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.21)
/s (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.22)

Additional lexical items ("modifiedXMLNumber" and "modified XMLRealNumber") are defined and used in 17.8.3 and
in 17.9.

12

12.1 The words specified in 12.3 and 12.4 below are used in either or both of XER "Encodinglnstruction"s and
XER "EncodinglnstructionAssignmentList"s (in addition to some ASN.I reserved words), and can appear in such
syntactic constructs only with the meaning assigned to them in the following clauses of this Recommendation |
International Standard, except as specified in 12.2.

Keywords
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12.2 Keywords are not reserved words, but if an ASN.1 "typereference" that is the same as a keyword listed in 12.3
is needed in an XER "Encodinglnstruction" or an XER "EncodinglnstructionAssignmentList", then the production
"ModuleAndTypeReference" (see 14.2.2) shall be used.

12.3 The keywords are:

AFTER-TAG DEFAULT-FOR-EMPTY REPLACE
AFTER-VALUE ELEMENT TEXT

ANY - EMBED-VALUES UNCAPITALIZED
ATTRIBUTES GLOBAL-DEFAULTS UNTAGGED
ANY - ELEMENT IN IIPPERCASED
AS LIST USE-NIL
ATTRIBUTE LOWERCASED USE-NUMBER
BASE64 MODIFIED-ENCODINGS USE-ORDER
BEFORE-TAG NAME USE-QNAME
BEFORE-VALUE NAMESPACE USE-TYPE
CAPITALIZED NOT USE-UNION
COLLAPSE PI-OR-COMMENT WHITESPACE
CONTROL-NAMESPACE PREFIX

DECIMAL

12.4 Additional keywords are used in the "BuiltiInTypeName" production (see 14.2.3), but-these are all ASN.1
reserved words (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.27) and can never be used in ASN’I as a "typereference".

13 Assigning an XER encoding instruction to an ASN.1 type uising a type prefix

13.1 Final encoding instructions for a type can:

a) require the use of alternatives of an "ExtendedXMLValue" that-are not "XMLValue" alternatives for that
type; or

NOTE - Alternatives of the "ExtendedXMLValue" production include both the (unchanged) "XMLValue"

production alternatives used in BASIC-XER, and alternative productions selected by XER encoding instructions.

b) change the associated tag name, the "AttributeName", or the value of the type identification attribute for
the encoding of that type; or

c) cause the "ExtendedXMLValue" of @, component of an ASN.1 type to be inserted as the
"CharacterEncodableValue" in the "QuotedValue" of an "Attribute" (see 20.3.3); or

d) specify the XML namespace name;for type reference names and identifiers defined in an ASN.1 module
and recommend a namespace prefix to be used with that namespace; or

e) specify when a namespace<qualified name (instead of an unqualified name) is to be used in an XML
element or as the name oflan XML attribute; or

f)  specify the removalof\the associated tags, generally resulting in either untagged text or in partial XML
element content (which can be preceded or followed by other partial XML element content — see
Annex B); or

g) specify the'insertion of one or more XML Processing Instructions or XML Comments (see clause 30):
1) before the associated preceding tag or the associated empty-element tag; or
2).\ between the associated preceding tag and the "ExtendedXMLValue"; or
NOTE 1 — This prohibits the use of an associated empty-clement tag.
3) between the "ExtendedXMLValue" and the associated following tag; or
NOTE 2 — This prohibits the use of an associated empty-clement tag.
4) after the associated following tag.
NOTE 3 — All the above prohibit the use of UNTAGGED to remove the associated tags (see 30.2.2).

132 XER encoding instuctions can_be assigned 10 ASN.1 types using ecither the  Encodinglnstruction
production in an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER encoding
control section. Assignment using a type prefix is specified in this clause. Assignment using an XER encoding control
section is specified in clause 14.

NOTE - The effect of multiple assignments of encoding instructions of the same category is specified in clause 15.
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13.3 The XER "EncodingInstruction" production is:

EncodingInstruction::=
Positivelnstruction
| NegatingInstruction

Positivelnstruction ::=
AnyAttributelnstruction
| AnyElementInstruction
| AttributeInstruction

i Basetdtstruction

| Decimallnstruction

| DefaultForEmptylInstruction
| EmbedValuesInstruction

| GlobalDefaultsInstruction
| ListInstruction

| Namelnstruction

| Namespacelnstruction

| PIOrCommentInstruction
| TextInstruction

| UntaggedInstruction

| UseNillnstruction

| UseNumberInstruction

| UseOrderInstruction

| UseQNamelnstruction

| UseTypelnstruction

| UseUnionInstruction

| Whitespacelnstruction

NegatingInstruction ::=
NOT Positivelnstruction
| ElementInstruction

13.4 The "ElementInstruction" (see clause 24) is a strict synonym for NOT UNTAGGED, and is not discussed further
in this clause.
NOTE 1 — The ELEMENT synonym is provided to avoid the double negative, and for human readability of specifications. It will
normally be used (in opposition to the ATTRIBUTE encoding instruction) to identify the nature of top-level types in the ASN.1
module. Top-level types that have neither ELEMENT nor ATTRIBUTE final encoding instructions will be supporting types that do
not directly correspond to XML attributes or‘elements, and will usually be UNTAGGED.

NOTE 2 — There is no negating encoding instruction for ELEMENT. An ELEMENT encoding instruction can be cancelled by a
subsequent UNTAGGED encoding institetion, but such usage is not recommended.

13.5 Each use of a "Positivelnstruction" in an XER type prefix or in an encoding control section assigns that XER
encoding instruction to the corresponding "Type".

13.6 If the "Type" (inya "TypeAssignment" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 15.1) has final encoding
instructions, all uses ©fjthe corresponding "typereference" (in the module containing the "TypeAssignment" or in some
other module) inhgrit its final associated encoding instructions, except that any final NAME and NAMESPACE encoding
instructions are 1ot inherited.

NOTE —These two encoding instructions affect the XML name used in place of a type reference name. Where the type reference

name is,0sed to define the type in a type assignment or the type of a component, it is not appropriate to inherit such final
encdding instructions from its definition.

1357 An encoding instruction in a type prefix or in an encoding control section can be a positive instruction, used to
add'or to replace an encoding instruction (use of "Positivelnstruction"), or a negating instruction used to cancel (use of
"NegatingInstruction") one or more associated encoding instructions.

13.8 XER encoding instructions consist of four parts (some of which may be empty):

a) NoT, indicating negation or removal of encoding instructions of a given category; and

NOTE 1 - This is present for negating instructions (except "Elementlnstruction") and absent for positive
instructions.

ITU-T Rec. X.693 (2001)/Amd.1 (10/2003) 15
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b) akeyword identifying the category of the encoding instruction; and
NOTE 2 — This is always present.
c) identification of a target list for the assignment of the encoding instruction (possibly with qualifying
information restricting its application to a subset of the values of the type); and

NOTE 3 — When used in a type prefix, the target list is always the "empty" production, as the target for the
assignment is always the type associated with the type prefix (see 13.12). The target list is also always "empty"
for the GLOBAL-DEFAULTS encoding instruction.

d) syntax, specific to each encoding instruction category, providing details of the encoding instruction in
that category.

NOTE 4 — When used in a negating instruction, this is always the "empty" production. It is also absent from
some XER encoding instructions for which the keyword is a sufficient definition.

13.9 Some XER encoding instructions require the specification of the abstract value of a type. This specification
uses the "Value" production (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.7). If a "valuereference" is used as™'{Value",
then this "valuereference" shall be defined in (or imported into) the ASN.1 module containing the XER\éncoding
instruction.

NOTE - This means that the value can be specified either directly using basic ASN.1 value notation, or by @wvalue reference that
was specified using either basic ASN.1 value notation or XML value notation.

13.10  Table 1 lists in column 1 the alternatives in the "Positivelnstruction" productions. Column 2 gives the clauses
that specify the requirements for use of these encoding instructions and the modified eficodings that they produce.
Column 3 gives the category of the encoding instruction.

NOTE - These categories are introduced in order to provide clear statements on the result &f multiple assignments of encoding
instructions from the same category.

Table 1 — Encoding instructions and their defining/clauses and categories

Encoding instruction Defining clause Category
AnyAttributesInstruction Clause 18 Any-attributes instruction
AnyElementInstruction Clause 19 Any-element instruction
Attributelnstruction Clause 20 Attribute instruction
Base64Instruction Clatse 21 Base64 instruction
Decimallnstruction Clause 22 Decimal instruction
DefaultForEmptylInstruction Clause 23 Default-for-empty instruction
ElementInstruction Clause 24 Element instruction
EmbedValuesInstruction Clause 25 Embed-values instruction
GlobalDefaultsInstruction Clause 26 Global-defaults instruction (but see 15.3)
ListInstruction Clause 27 List instruction
Namelnstruction Clause 28 Name instruction (but see 15.3)
Namespacelnsttuction Clause 29 Namespace instruction
PiOrCommentinstruction Clause 30 Pi-or-comment instruction (but see 15.3)
TextInstriction Clause 31 Text instruction (but see 15.3)
UntaggedInstruction Clause 32 Untagged instruction
UseNillnstruction Clause 33 Use-nil instruction
UseNumberlnstruction Clause 34 Use-number instruction
UseOrderlnstruction Clause 35 Use-order instruction
UseQNamelnstruction Clause 36 Use-qname instruction
UseTypelnstruction Clause 37 Use-type instruction
UseUnionlInstruction Clause 38 Use-union instruction
Whitespacelnstruction Clause 39 Whitespace instruction
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13.11  Each of the alternatives of the "Positivelnstruction" production is in a defined category of encoding
instruction (or in some cases encompasses multiple categories). The category of each encoding instruction is specified
in column 3 of Table 1 (but see also 15.3 for encoding instructions that encompass multiple categories).

NOTE - The categories of encoding instructions are used in 15.4 to determine the effect of multiple assignment of encoding
instructions.

13.12  The "TargetList" in all "EncodingInstruction" constructions that appear in a type prefix shall be "empty" and
the target shall be the "Type" associated with the type prefix.

13.13 A negating instruction is in the same category as the corresponding positive instruction.

13.14  An ASN.1 type can never have associated with it more than one XER encoding instruction of a given
category (see 15.3 and 15.4), no matter how they are assigned. The result of multiple assignments of an XER encoding
instruction of a given category is specified in clause 15.

14 Assigning an XER encoding instruction using an encoding control section

14.1 The encoding instruction assignment list

14.1.1  XER encoding instructions can be assigned to ASN.1 types using either the "Encodinglhstruction" production
in an XER type prefix or the "EncodinglnstructionAssignmentList" production in an XER)encoding control section.
Assignment using a type prefix is specified in clause 13. Assignment using an XER, 'éncoding control section is
specified in this clause.

14.1.2  The XER "EncodinglInstructionAssignmentList" production is:

EncodingInstructionAssignmentList ::=
EncodingInstruction
EncodingInstructionAssignmentList ?

14.1.3  The "EncodinglInstruction" production is defined in 13.3"

14.1.4  Each use of an "Encodinglnstruction" in an encoding control section assigns that XER encoding instruction to
the occurrences of "Type" that are identified in the "Targetlist" of the encoding instruction, or to the type references in
an imports list. The "TargetList" production and the targets it identifies are specified in 14.2.

14.1.5  Subclauses 13.4 to 13.14 also apply to_encoding instructions in an encoding control section. The clauses
defining the detailed syntax for each encoding instruction category are listed in Table 1. Categories of XER encoding
instructions are also listed in Table 1.

14.2 Identification of the targetsfor an XER encoding instruction using a target list

14.2.1 General rules

14.2.1.1 The "Encodinglnsfruetion” alternatives specify the XER encoding instruction that is being assigned, and the
target(s) for that assignment/within the ASN.1 module. All targets are an occurrence of the "Type" production within
the ASN.1 module.
NOTE — Multipl¢targets, in the same or in different ASN.1 type assignments, can be specified. A target that is the entire module,
or all occurrenegs, within the module of a built-in type or constructor can also be specified. Thus (using an XER encoding control
section) a single’"EncodingInstruction" can be used to assign a particular XER encoding instruction to all the types in an ASN.1
module that'veéquire to have that encoding instruction assigned.

14.2.1.2~In identifying the target(s) for the assignment of an XER encoding instruction, the production "TargetList" is

usedThis is defined in the following subclauses.

NOTE 1 — The "TargetList" production is referenced in clauses 18 onwards.

NOTE 2 - The "T
ErcodingmsTTocT

encoding control section.

argetList" production has
iSused 1m € prefix (see

an "empty"
a Lype prelix 312y Thi

alternative. This is the only permitted alternative if the
ubctause 14-2 considers only the Use of e *Targetistim an
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14.2.1.3 The "TargetList" production is:

TargetList ::=
Targets ", " +
| empty

Targets ::=
Typeldentification
| BuiltInTypeldentification
| IdentifiersInContext

rTmported Typestdentification

14.2.1.4 If the "TargetList" is a list of one or more "Targets" productions, then each of the "Targets" identifies ong-or
more targets ("Type"s to which the encoding instruction is assigned), but can also provide qualifying information for
the encoding instruction, restricting its application to encodings using a particular identifier in the target type definition,
or to the use of the empty element tags for control characters specified in ITU-T Rec. X.680 | ISO/IEC 8824-;\V1.15.5.

NOTE - The qualifying information is only present if the target is a boolean, bitstring, enumerated, integes,~or restricted
character string type definition (see 14.2.2.9).

14.2.1.5 A "TargetList" of "empty" is permitted only in a type prefix (when it is the only permitted,alternative) and in
the GLOBAL-DEFAULTS encoding instruction. In a type prefix, it identifies the type associated- with the prefix. In the
GLOBAL-DEFAULTS encoding instruction, it identifies all "Type"s in the module.

14.2.1.6 The XER encoding instruction (possibly with associated qualifying information)’is assigned to all the types
identified by the "TargetList" as specified in 14.2.1.10 to 14.2.1.16.

NOTE - It would be unusual, but not illegal, for a given "Type" to be identified more’than once in the target list. In such cases,
clause 15 applies.

14.2.1.7 (Tutorial) Identification of the target(s) (and possible qualifying information) by the "Targets" production uses
one of five basic forms:

a) use of a "typereference" (see 14.2.2), possibly followed by a dot-separated list of identifiers, identifying
either:

1) the "Type" in a type assignment (no identifiers present); or

2) the "Type" in a component of a type definition (which can include top-level components introduced
by the COMPONENTS OF construct =see 14.2.1.12); or

3) one of 1) or 2), plus a final identifier (preceded by a colon, not a dot) for an identifier used in the
target type definition, providing the qualifying information;

b) use of ALL as the last identifier in the a) form, identifying all of the "Type"s textually present in the type
definition (that is identified-by the preceding type reference and dot-separated list of identifiers), or
qualifying information (preceded by a colon, not a dot) identifying all of the identifiers used for values of
a boolean, bitstring;” enlumerated, or integer type definition (that is identified by the preceding type
reference and dot-separated list of identifiers) or identifying all uses of the XML empty-element tags
used to represent'some control characters (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.5);

¢) use ofa"BuiltinTypeName" (see 14.2.3), identifying all "Type"s in the module that are defined by use of
the corresponding built-in type name or constructor, possibly (in the case of BOOLEAN, BIT STRING,
ENUMERATED, INTEGER and restricted character string types only) followed by qualifying information;

d) _se©of a list of "identifier"s followed by IN (or ALL followed by IN, or COMPONENTS followed by IN)
and the a) form above (see also 14.2.4), identifying:

1) the "Type" of the identified components of the a) form; or
2) (use of ALL) all "Type"s that textually occur within the "Type" identified by the a) form; or

3) (use of coMPONENTS) all "Type"s that are the top-level components of the "Type" identified by the
a) form;

e) use of "ImportedTypesldentification" (see 14.2.5) identifies all the "typereference's in the IMPORTS list
that are imported from a specified module.

NOTE 1 — The term "type definition" used in a) and b) above emphasizes that only textually present identifiers can be used.
Identifiers cannot be used if the "Type" is a type reference.

NOTE 2 — In general a component can be referenced by use of a) or d) above. If more than one component of a type is to be
referenced, then d) would be preferred as it is less verbose, otherwise a) would be preferred. This is a matter of style.
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14.2.1.8 A bitstring or octetstring type with a contents constraint that contains a type shall be treated as a type with a
single component, using "*" as the component identifier, for the purpose of assigning a targeted instruction to the
"Type" in the contents constraint.

14.2.1.9 A type definition that is a sequence-of or a set-of shall be treated as a type with a single component, using "*"
as the component identifier, for the purpose of assigning a targeted instruction to the "Type" that is the component of
the sequence-of or set-of.

NOTE - It is also possible to identify this single component using the component identifier (if present).

14.2.1.10 If a target is the use of a dummy parameter of a parameterized type, the target inherits the final encoding

mstructions of the actual parameter before encoding instructions targeting the dummy parameter are assigned. 1he
specification is legal only if the resulting final encoding instructions for all instantiations of the parameterized type are
legal.

NOTE 1 - If the parameterized type is exported, the final encoding instructions for its dummy parameters are carried withiit.

NOTE 2 — There are no mechanisms provided to assign encoding instructions directly to the "Type" of an actual parameter in an
instantiation of a parameterized type.

14.2.1.11 If the target is a "SelectionType", the target inherits the final encoding instructions) of the selected
alternative of the choice type referenced by the selection type, after which encoding instructions assigned to the
"SelectionType" are assigned.

14.2.1.12 If the target is a component produced as a result of the COMPONENTS OF-~tfansformation, the target
inherits the final encoding instructions of the component of the type referenced by theyCOMPONENTS OF, after which
encoding instructions assigned to the components produced by the COMPONENTS ‘@F~are assigned. Any encoding
instructions for the "Type" from which the components are extracted are ignored.

14.2.1.13 If the "Targets" production is "Typeldentification", then the targets it identifies are specified in 14.2.2.

14.2.1.14 If the "Targets" production is "BuiltInTypeldentification';Zthen the targets it identifies are specified
in 14.2.3.

14.2.1.15 If the "Targets" production is "IdentifiersInContext"; then the targets it identifies are specified in 14.2.4.

14.2.1.16 If the "Targets" production is "ImportedTypesldentification", then the targets it identifies are specified
in 14.2.5.

14.2.1.17 EXAMPLE: The example below shows@n ASN.1 type definition followed by two different ways of
assigning XER encoding instructions in an encoding‘control section, and finally, the same ASN.1 type definition with
the XER encoding instructions assigned using typeprefixes. All three approaches result in the same EXTENDED-XER
encoding.

The type definition is:
My-Type ::= SEQUENCE {
fieldl INTEGER;
field2 CHOICE )
first  SEQUENCE OF INTEGER,
second SEQUENCE OF OBJECT IDENTIFIER } }

The XER encoding instructions in the encoding control section could be:
ATTRIBUTE fieldl IN My-Type
LIST first IN My-Type.field2

Alternatively, they could be:
ATTRIBUTE My-Type.fieldl
LIST My-Type.field2.first

The type definition with type prefixes is:
My-Type ::= SEQUENCE {
fieldl [ATTRIBUTE] INTEGER,
field2 CHOICE {

first [LIST] SEQUENCE OF INTEGER,
second SEQUENCE OF OBJECT IDENTIFIER } }

14.2.2  Target identification using an ASN.1 type reference and identifiers
14.2.2.1 The "Typeldentification" production is:

Typeldentification ::=
ALL

| ModuleAndTypeReference
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ComponentReference ?
QualifyingInformationPart ?

ModuleAndTypeReference ::=
typereference
| modulereference " ." typereference
ComponentReference ::=

"non
.

ComponentIdList

ComponentIdList ::=
Componentld "." +

Componentld ::=
identifier
I "y

| ALL

QualifyingInformationPart ::=

"n.on

QualifyingInformation

QualifyingInformation
identifier
| ALL

14.2.2.2 A "Typeldentification" of ALL identifies all "Type"s in "TypeAssignment"s in the module.

14.2.2.3 The "ModuleAndTypeReference" production identifies the "Typethat is assigned to the "typereference". The
"modulereference” in "ModuleAndTypeReference" shall be the module reference for the module containing the
"EncodinglnstructionAssignmentList", and the "typereference" shall bea type reference that is defined in the module. It
shall be used if and only if the "typereference" consists of the same)characters as one of the keywords specified in 12.3,
otherwise the "typereference" alone shall be used.

14.2.2.4 A symbol"*" identifies the "Type" of the (sole).eomponent of a sequence-of or set-of type, or the type in a
contents constraint that contains a "Type".

NOTE - This form can be used even if the sequence-of‘er set-of component has an identifier, but the use of the identifier should
be preferred.

14.2.2.5 If ALL is used as a "ComponentId", it'shall be the last "ComponentId" in the "ComponentIdList" and shall not
be followed by "QualifyingInformation".

14.2.2.6 If the first "Componentld*inthe "ComponentldList" (if present) is an identifier that is textually present (or
results from use of COMPONENTS OF) as a component identifier in the "Type" identified by the
"ModuleAndTypeReference", ¢then it identifies the "Type" of that component. If it is not an identifier that is textually
present (or results from ,use*of COMPONENTS OF) as a component identifier in the "Type" identified by the
"ModuleAndTypeReference”, then this occurrence of "Typeldentification" is not illegal, but does not identify any
target.

NOTE - This requires that the type referenced by the "ModuleAndTypeReference" be a sequence, set, choice, sequence-of or set-
of type definitiony or a bitstring or an octetstring type definition with a contents constraint that contains a "Type".

14.2.2.7 If-a_subsequent "Componentld" (except the last) in the "ComponentIdList" (if present) is an identifier that is
textually present as a component identifier in the "Type" identified by the previous "Componentld", then it identifies the
"Type!\of that component. If it is not a component identifier that is textually present in the "Type" identified by the
previeus "Componentld", then this occurrence of "Typeldentification" is not illegal, but does not identify any target.

NOTE - The first use of "Componentld" can refer to components introduced by a cOMPONENTS OF. Components of those
components cannot be identified by subsequent "ComponentId"s.

14.2.2.8 If the last "Componentld" in the "ComponentIdList" (if present) is:

a) an identifier that is textually present as a component identifier in the "Type" identified by the previous
"Componentld", then it identifies the "Type" of that component; the encoding instruction shall be
assigned to that "Type"; or

b) the keyword ALL; the encoding instruction shall be assigned to all "Type"s that are textually present in
the type definition identified by the previous "Componentld", which shall be a type with one or more
components.
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14.2.2.9 The "QualifyingInformationPart" shall not be present unless the "ModuleAndTypeReference" with the
"ComponentReference" (if present) identifies target(s) that are:

a) Dboolean types; or

b) bitstring types with named bits; or

¢) enumerated types; or

d) integer types with named numbers; or

e) restricted character string types.

14.2.2.10 The Tidentifier” alternative of "Qualifyinglnformation” shall not be used wunless the
"ModuleAndTypeReference" with the "ComponentReference" (if present) identifies a single target that is not(a
restricted character string type, or identifies a target list all of whose types are the boolean type. The "identifier" shalkbe
an identifier in the target type definition if the target is not a boolean type, or shall be true or false. The "identifier" is
qualifying information that identifies that the encoding instruction applies only to encodings using that identifier)

14.2.2.11 The true and false alternatives of "QualifyingInformation" for a boolean type specifyr qualifying
information that identifies that the encoding instruction applies only to the encoding of the TRUE or th¢ FALSE abstract
values, respectively.

14.2.2.12 The ALL alternative of "QualifyingInformation” shall not be used unless the target identifies (only) one
or more type definitions for the types listed in 14.2.2.9. It shall not be used if the target identifies one or more restricted
character string target(s), unless the encoding instruction being applied is NAMESPACE. It specifies qualifying
information that identifies that the encoding instruction applies to all the identifiers in the type definitions, or in the case
of a restricted character string type, to all uses of the XML empty-element tags used to represent the control characters
listed in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.5.

NOTE - It is not possible to use qualifying information with an "identifier" to(selectively affect the representation of control
characters. Only ALL is possible in this case.

14.2.3  Target identification using a built-in type name
14.2.3.1 The "BuiltInTypeldentification" production is:

BuiltInTypeldentification ::=
BuiltiInTypeName
BuiltInTypeQualifyingInformationPart?

BuiltInTypeName::=
BIT STRING

| BOOLEAN

| CHARACTER STRING
| cHOICE

| EMBEDDED PDV

| ENUMERATED

| EXTERNAL

| GeneralizedTime
| INSTANCE/ OF

| INTEGER

| NULL
[\ObjectDescriptor
OBJECT IDENTIFIER
| OCTET STRING

| REAL

| RELATIVE-OID

| SEQUENCE

| SEQUENCE QOF
T 2

| sET

| SET OF

| UTCTime

| RestrictedCharacterStringType
BuiltInTypeQualifyingInformationPart ::=

"non

BuiltInTypeQualifyingInformation
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BuiltInTypeQualifyingInformation
identifier
| ALL

14.2.3.2 The "BuiltInTypeldentification" production specifies that the encoding instruction is to be applied to all
textual occurrences within the module of the corresponding built-in type or of a type defined using the corresponding
constructor.

14.2.3.3 The "RestrictedCharacterStringType" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 37.

BIT STRING, ENUMERATED, INTEGER, or a restricted character string type.

NOTE — Only the ALL form of "BuiltInTypeQualifyingInformation" is permitted for a restricted character string type (s¢e
14.2.2.10 and the next subclause).

14.2.3.5 The "identifier" alternative of "BuiltInTypeQualifyingIlnformation" shall not be used uynless the
"BuiltinTypeName" is BOOLEAN, and shall then be either true or false. It specifies qualifying information that
identifies that the encoding instruction applies only to the encoding of the TRUE or the FALSE abstract values,
respectively.

14.2.3.6 The ALL alternative of "BuiltInQualifyingInformation" specifies qualifying information that identifies that the
encoding instruction applies to all identifiers used in any instance of use of the "BuiltInTypeName" within the module
(or to all values of the BOOLEAN type definition, or to all the empty-element tags used’an values of the specified
restricted character string type — see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.5).

14.2.4  Use of identifiers in context
14.2.4.1 The "IdentifiersInContext" production is:

IdentifiersInContext ::=

IdentifierList
IN

Typeldentification

IdentifierList ::=
identifier "," +
| ALL
| COMPONENTS

14.2.4.2 "Typeldentification" is defined in 14.2:2, and identifies a type defined in a type assignment statement in the
module, or a component or sub-component of*a type defined in the module. The "QualifyingInformationPart" shall be
absent.

14.2.4.3 The "Type" identified by the\Typeldentification" shall be a sequence, set or choice type, and is called for the
purposes of this clause the identified) Type".

NOTE — The "Typeldentification" in "IdentifiersInContext" cannot be used for a sequence-of or set-of type. Such use is
prohibited for clarity, as it-would be no less verbose than direct use of "Typeldentification" in "Targets".

14.2.4.4 Each "identifierVin "IdentifierList" shall be the "identifier" of a component of the identified "Type". The XER
encoding instruction \is)assigned to the "Type" of all the components of the identified "Type" that have a component
"identifier" in the“IdentifierList".

14.2.4.5 Thé.use of aLL for "IdentifierList" specifies that all textually present components (and all textually present
components{of those components, to any depth) in the identified "Type" are targets to which the XER encoding
instruction is being assigned.

14:2.4.6 The use of coMPONENTS for "IdentifierList" specifies that all components (at the first level) of the identified
"Type" are targets to which the XER encoding instruction is being assigned.

14.2.5  Use of imported types identification
14.2.5.1 The "ImportedTypesldentification" production is:

ImportedTypesldentification ::=
ALL IMPORTS FROM modulereference

14.2.5.2 The "modulereference" shall be one of the "modulereference"s used in one of the "GlobalModuleReferences"
of the imports clause of the module.
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14.2.5.3 The XER encoding instruction is assigned to each of the "typereference"s in the corresponding "SymbolList",
after the final encoding instructions produced by assignment in the exporting module have been assigned.

14.2.5.4 If an imported "typereference" is exported from this module, the final encoding instructions inherited by that
"typereference" in a module that imports it are those inherited in this importing module, and are not affected by
assignment of encoding instructions using an "ImportedTypesldentification". This assignment affects only the use of the
type reference within this module.

5 Multiple assi f XER fing i .

15.1 Order in which multiple assignments are considered
15.1.1 A "Type" which is not a "typereference" has initially an empty set of associated encoding instructions.

15.1.2 A "Type" which is a "typereference" (which may be imported) has initially the set of final encoding
instructions of the "Type" which was assigned to it when it was defined (possibly modified by encoding instructions
assigned to it in the imports list of an importing module — see 14.2.5).

15.1.3  Targeted encoding instructions for a "Type" (using an encoding control section) are assigned next, in the order
in which the targeted encoding instructions appear in the encoding control section. If the "Type" is identified by more
than one element of a "TargetList" (see 14.2), then that shall be treated as multiple assignments of the same encoding
instruction to that "Type", in the order in which the elements occur in the "TargetList",
NOTE - The effect of 15.1.2 and 15.1.3 means that targeted assignment to a "Type" in a~'TypeAssignment" is always over-
ridden by a targeted assignment to a "Type" defined using the corresponding "typereference", no matter which targeted
assignment appears first in the encoding control section. However, if a targeted assighment is made to all the components of a
type, and also to an individual component of that type, the effect will depend on ‘the order of the encoding instructions in the
encoding control section.

15.1.4  Prefixed encoding instructions (using a type prefix) assignedctora type are considered next, with the rightmost
(the innermost) prefixed encoding instruction considered first, and the leftmost (the outermost) prefixed encoding
instruction considered last.

15.1.5  As specified in 14.2.1.10, encoding instructions. are assigned to a dummy parameter only after the final
encoding instructions for the actual parameter have been détermined.

15.1.6  As specified in 14.2.1.11 and 14.2.1.12, as!'SelectionType" and the components produced by a COMPONENTS
OF transformation inherit first the final encoding_ instructions of the original type, and then have encoding instructions
targeted at them applied.

15.1.7 Each assignment of an encodinglinstruction produces a new set of associated encoding instructions, as
specified in 15.2 to 15.4.

15.2 Effect of assigning a négating encoding instruction

15.2.1  All assignments pfi\a hegating encoding instruction result in the removal (from the set of associated encoding
instructions) of any encOding instruction of the same category. If there are no associated encoding instructions of a
different category, theset becomes empty.

15.2.2  The NoT\ GLOBAL-DEFAULTS encoding instruction shall never be assigned.

15.2.3  For'those encoding instructions with multiple categories (see 15.3), a negating encoding instruction removes
all the enceding instructions in any of those categories.

NOTE - A negating encoding instruction never becomes part of the set of associated encoding instructions.

15.3 Multiple assignment of encoding instructions with multiple categories

15.3.1 The NaME and TEXT encoding instructions (see clauses 28 and 31) can be assigned to a type to either:

a) change the associated tag name (no "QualifyingInformation" present); or
NOTE — This applies only to the NAME encoding instruction.

b) change the "ExtendedXMLValue" encoding by providing a new name for a specified "identifier" present
in the type definition ("QualifyingInformation" present that is not ALL); or
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¢) change the "ExtendedXMLValue" encoding by providing a modification to be applied to all "identifier"s
present in the type definition ("Qualifyinglnformation" present that is ALL, with a target that is not a
restricted character string type).

15.3.2 Incase 15.3.1 b), the encoding instruction for a specified "identifier" is treated as a different category from an
encoding instruction for any other "identifier", and from an encoding instruction for 15.3.1 a).

15.3.3 In case 15.3.1 c), the encoding instruction is expanded into a set of encoding instructions of type 15.3.1 b),
with one encoding instruction for each "identifier" present in the type definition.

1534 The p1-0OR-COMMENT encoding instruction (see clause 30) has four categories, corresponding to the four

alternatives for "Position".

15.3.5  Subject to 15.3.3 to 15.3.4, subclause 15.4 specifies the rules for multiple assignment of XER enceding
instructions.

15.3.6  Each of the alternatives of the GLOBAL-DEFAULTS encoding instruction is a separate categoryy. but each
category of this encoding instruction shall be assigned at most once.

154 Multiple assignment of XER encoding instructions of the same category

NOTE — Multiple assignment of XER encoding instructions of the same category is expected to be rare, except where an XML
encoding instruction is assigned globally, and an overriding (possibly negating) encoding instructionris assigned to specific types
or components. This subclause specifies the rules if multiple assignment of XER encoding_instructions in the same category
occurs. This clause is also referenced by 15.3.5 for the treatment of multiple assignments of NAME, PI-OR-COMMENT, and TEXT
encoding instructions.

15.4.1 Assignments of positive encoding instructions result in the addition’ (to the set of associated encoding
instructions) of that XER encoding instruction if there are no other assqciated encoding instructions of the same
category.

15.4.2  Assignment of an ELEMENT encoding instruction is always~¢quivalent to assignment of a NOT UNTAGGED
encoding instruction.

15.4.3  If there is an encoding instruction of the same category in the set of associated encoding instructions, then that
encoding instruction is removed from the set, and the assigned"XER encoding instruction is added.
NOTE - If encoding instructions are being assigned globally in an encoding control section, with the intention of overriding them
in specific cases, then the overriding has to be done using’either a type prefix or a later encoding instruction in the encoding
control section, not an earlier one.

1544 If a type that appears in a "CoutentsConstraint" or in a "TypeConstraint" is to be encoded by
EXTENDED-XER, then the final encoding instructions (as determined by the above rules) are used in determining the
encoding of that type. If a type appears in-any other ASN.1 constraint, then all associated encoding instructions are
discarded.

15.5 Permitted combinations of final encoding instructions

15.5.1 Table 2 specifies)the permitted combinations of final encoding instructions for a "Type" when a
GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has been used. Column 1 lists all encoding instructions. Column 2 lists
all the encoding instfuctions that can be used in combination with the column 1 encoding instruction as final encoding
instructions, but in'many cases restrictions apply that are listed in the applicable clauses.

NOTE — GLOBAL-DEFAULTS is not listed in the table, as this is not assigned to a type.
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Table 2 — Permitted combinations of final encoding instructions with MODIFIED-ENCODINGS

Encoding instruction

Permitted other encoding instructions

ANY-ATTRIBUTES (see clause 18)

ELEMENT, NAME, NAMESPACE

ANY-ELEMENT (see clause 19)

ELEMENT, NAME, NAMESPACE

ATTRIBUTE (see clause 20)

BASE64, DECIMAL, ELEMENT, LIST, NAME, NAMESPACE,
TEXT, USE-NUMBER, USE-QNAME, USE-UNION, WHITESPACE

15.5.2

BASE64 (see clause 21)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

DECIMAL (see clause 22)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

DEFAULT-FOR-EMPTY (see clause 23)

BASE64, DECIMAL, ELEMENT, EMBED-VALUES, LIST;\NAME,
NAMESPACE, PI-OR-COMMENT, TEXT, USE-NIL,
USE-NUMBER, USE-ORDER, USE-QNAME, USE-UNION,
WHITESPACE

ELEMENT (see clause 24)

Equivalent to NOT UNTAGGED

EMBED-VALUES (see clause 25)

DEFAULT-FOR-EMPTY, ELEMENT, NAME, NAMESPACE, PI-OR-
COMMENT, USE-NIL, USE-ORDER

LIST (see clause 27)

ATTRIBUTE, DEFAULT-FOR-EMPTY;).ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

NAME (see clause 28)

No restrictions

NAMESPACE (see clause 29)

No restrictions

PI-OR-COMMENT (see clause 30)

BASE64, DECIMAL, DEFAULT-FOR-EMPTY, ELEMENT, EMBED-
VALUES, LIST, NAME,-~NAMESPACE, TEXT, USE-NIL,
USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE,
USE-UNION, WHITESPACE

TEXT (see clause 31)

ATTRIBUTE, ‘DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE;/PI-OR-COMMENT, UNTAGGED

UNTAGGED (see clause 32)

BASE64, \DECIMAL, LIST, NAME, NAMESPACE, TEXT, USE-
NUMBER};. "USE-QNAME, USE-UNION, WHITESPACE

USE-NIL (see clause 33)

DEFAULT-FOR-EMPTY, ELEMENT, EMBED-VALUES, NAME,
NAMESPACE, PI-OR-COMMENT, USE-ORDER

USE-NUMBER (see clause 34)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

USE-ORDER (see clause 35)

DEFAULT-FOR-EMPTY, ELEMENT, EMBED-VALUES, NAME,
NAMESPACE, PI-OR-COMMENT, USE-NIL

USE-QNAME (see clause 36)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

USE-TYPE (see clause 37)

ELEMENT, NAME, NAMESPACE, PI-OR-COMMENT

USE-UNION (see clause 38)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

WHITESPACE (see clause 39)

ATTRIBUTE, DEFAULT-FOR-EMPTY, ELEMENT, NAME,
NAMESPACE, PI-OR-COMMENT, UNTAGGED

Table 3 specifies the permitted combinations of final encoding instructions when a GLOBAL-DEFAULTS of
MODIFIED-ENCODINGS has not been used. Column 1 lists all encoding instructions that are permitted as final encoding
instiuetions if a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has not been used. Column 2 either says "Not permitted"
onlists all the encoding instructions that can be used in combination with the column 1 encoding instruction as final
encoding_instructions, but in many cases restrictions apply that are listed in the applicable clauses. "Not permitted"

means that that encoding instruction cannot be used as a final encoding instruction if a GLOBAL-DEFAULTS of
MODIFIED-ENCODINGS has not been used.

NOTE — GLOBAL-DEFAULTS is not listed in the table, as this is not assigned to a "Type".
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Table 3 — Permitted combinations of final encoding instructions with no MODIFIED-ENCODINGS

Encoding instruction Permitted other encoding instructions
ANY-ATTRIBUTES Not permitted
ANY - ELEMENT Not permitted
ATTRIBUTE BASE64, LIST, NAME, TEXT, USE-NUMBER, WHITESPACE
BASE64 ATTRIBUTE, NAME, PI-OR-COMMENT
DECIMAL Not permitted
DEFAULT-FOR-EMPTY Not permitted
ELEMENT Not permitted
EMBED-VALUES Not permitted
LIST ATTRIBUTE, NAME, PI-OR-COMMENT
NAME ATTRIBUTE, BASE64, LIST, PI-OR-COMMENT, TEXT, USE=
NUMBER, WHITESPACE
NAMESPACE Not permitted
PI-OR-COMMENT BASE64, LIST, NAME, TEXT, USE-NUMBER, WHITESPACE
TEXT ATTRIBUTE, NAME, PI-OR-COMMENT
UNTAGGED Not permitted
USE-NIL Not permitted
USE-NUMBER ATTRIBUTE, NAME, PI-OR-COMMENT
USE-ORDER Not permitted
USE-QNAME Not permitted
USE-TYPE Not permitted
USE-UNION Not permitted
WHITESPACE ATTRIBUTE, NAME,{PTI-OR-COMMENT
16 XER encoding instruction support for XML namespaces and qualified names
16.1 W3C XML Namespaces defines concepts,aid rules governing necessary qualifiers and mechanisms to ensure

that an XML element name or attribute name ¢an be correctly identified with a corresponding specification of the
associated semantics.

16.2 W3C XML Namespaces definessan XML namespace as a collection of unambiguous names, identified by a
URI, which are used in XML documents as element types and attribute names. The URI that identifies a namespace is
called the namespace name. In thiS"/Recommendation | International Standard, namespaces are also used to qualify the
values of a type that has a final encoding instruction of USE-QNAME (see clause 36) and that represents an XML QName
(see W3C XML Schema, Part.2,:3.2.18).

16.3 Type reference names and identifiers can (but need not) be assigned a namespace.

NOTE - This Recoémmiendation | International Standard uses a namespace name that is, by default, a form of URI based on
ASN.1 object identifiers (see clause 29). All other forms of URI can be used to assign a namespace name to the names in an
ASN.1 modulé:

16.4 Whether or not a type is part of an XML namespace (and if so its namespace name) is determined by the
presence (or-absence) of a final NAMESPACE encoding instruction.

NOTE - A NAMESPACE encoding instruction can only be present if a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encoding
instruction is also present in the encoding control section (see 29.2.1).

16.5 A namespace is identified by the "NameSpaceSpecification" production that provides the Uniform Resource

Tdemtifier for the Tamespace, and optionatly @ TeCOMITENded MamesSpace PrefiX. 1e  INameSpaceSpeciiication 15
specified in clause 29.

16.6 Names of XML elements and attributes in an EXTENDED-XER encoding are generated from several
sources. The subclauses of 16.8 list the sources of XML element and attribute names, identify what namespace they are
part of, and specify whether they are to be namespace-qualified names or not.
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16.7 An XML element name, an XML attribute name, or a value of a type identification attribute may (but need
not) have a final NAMESPACE encoding instruction on the "Type" that generates the name. If it does, then the name shall
be a namespace-qualified name in the encoding. (The namespace-qualification in an encoding can be done either
explicitly using a defined XML namespace prefix, or indirectly by establishing a default XML namespace for a scope
that includes the use of the name or of the value.) If there is no NAMESPACE encoding instruction on a "Type" that
generates a name, then the name is not a namespace-qualified name. Names that are not namespace-qualified names are
called unqualified names, and shall not occur in the scope of an established default XML namespace.

NOTE - BASIC-XER does not support XML namespaces, and namespace-qualified names never occur in BASIC-XER
encodings.

16.8 In the following subclauses, the term "ASN.l namespace" refers to the namespace whose name and
recommended prefix are specified in 16.9. The term "assigned namespace" refers to the namespace assigned by the
NAMESPACE encoding instruction to a type. If generated names are not from the ASN.1 namespace, and there is no'suech
assignment of a namespace name, then the XML element names, XML attribute names, and values 0f type
identification attributes are unqualified names.

16.8.1 In all the subclauses of this 16.8, the element names and attribute names in the XML tags\(whether XML
empty-element tags or start tags) are namespace-qualified names in an encoding if and only if the generating "Type" has
a final NAMESPACE encoding instruction.

16.8.2 Element names in XML empty-clement tags used for control characters (see ITU-T«<Rec. X.680 | ISO/IEC
8824-1, 11.15.5) have no namespace unless one is assigned by the application of a NAMESPACE encoding instruction to
the restricted character string type with qualifying information of ALL.

16.8.3 FElement names in XML empty-element tags used for values of the integer, enumerated, bitstring types, and
special values of real types (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9,549.8, 20.6 and 21.9) will always be
unqualified names (see 16.7) in an encoding of these types.

16.9 The namespace of the type identification attribute (see clause 37) and of the nil identification attribute (see
clause 33) is the control namespace, which is, by default, the ASN.1 naniespace, unless a different control namespace is
specified by a GLOBAL-DEFAULTS encoding instruction (see clause 26). The ASN.1 namespace has a name of
"urn:o0id:2.1.5.2.0.1" (see 40.3), and a recommended naméspace prefix of "asni". (See also 26.3.2.)

16.10  For an octetstring type with a contents constraint that specifies an EXTENDED-XER encoding, any abstract
value of the octetstring type shall be a complete EXTENDED-XER encoding of a value of an ASN.1 type (see ITU-T
Rec. X.682 | ISO/IEC 8824-3, 11.5 and 11.6), and shall“contain all necessary namespace declarations for all prefixed
and unprefixed qualified names present in the octetstring abstract value.

NOTE — Such an octetstring type is encoded assan "xmlhstring" or "Base64OctetStringValue". Any namespace declarations

present in the XML document that contains the™"xmlhstring" or "Base64OctetStringValue" do not include in their scope the
names present in the octet string.

16.11  When an open type is encoded as an "xmlhstring" or "Base64XMLOpenTypeFieldVal", and the encoding
rules used for the contained type are EXTENDED-XER, the "xmlhstring" or the "Base64XMLOpenTypeFieldVal" shall
be the hexadecimal or base64 représentation (respectively) of an octet string that is a complete EXTENDED-XER
encoding of a value of the contained type, and shall contain all necessary namespace declarations for all prefixed and
unprefixed qualified names present in it.

NOTE - Any namespace declarations present in the XML document that contains the "xmlhstring" or the
"Base64XMLOpenTypeFieldVal" do not include in their scope the names present in the octet string.

17 Specification of EXTENDED-XER encodings

The specification of EXTENDED-XER encodings uses the productions specified in the following subclauses. These
produetions allow all of the syntax of the corresponding productions used by BASIC-XER (of the same name but with
"Extended" removed), but provide additional syntax that is allowed in EXTENDED-XER encodings. The use of this
additional syntax is determined by the application of XER encoding instructions, and is specified in clauses 18 to 39.

NOTE — The alternative productions available are Irequently restricted Dy the use or non-use ol @ GLOBAL-DEFAULTS encoding
instruction with the MODIFIED-ENCODINGS keyword (see 10.2.7 and 10.2.8). In particular, the use of empty-clement or text
encodings for some built-in types is controlled by this.
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17.1 The XML document element
17.1.1  The XML document element shall be an "ExtendedXMLTypedValue".
17.1.2  "ExtendedXMLTypedValue" is:

ExtendedXMLTypedValue ::=
"<" & TypeNameOrModifiedTypeName AttributeList "' >"
ExtendedXMLValue
"</" & TypeNameOrModifiedTypeName " >"

1 & TypeNameOrModified vpeName U0
I Jr

NOTE - The differences from the "XMLTypedValue" production are the inclusion of a possibly empty "AttributeList", and the
use of an "ExtendedXMLValue" instead of an "XMLValue" for the contents of the XML element.

17.1.3  "TypeNameOrModifiedTypeName" is defined in 17.2.
17.1.4  "AttributeList" is defined in 17.3.

17.1.5 "ExtendedXMLValue" is defined in 17.4, and shall be the "ExtendedXMLValue" of the type-identified by the
"TypeNameOrModifiedTypeName".

17.1.6  The second alternative of "XMLTypedValue" (use of an XML empty-element tag) can be used only if an
instance of the "ExtendedXMLValue" production is empty.

NOTE - If the "ExtendedXMLValue" production was an "xmlcstring" containing only "white‘space", this would not be empty,
and the second alternative could not be used.

17.2 The "TypeNameOrModifiedTypeName" production
17.2.1  "TypeNameOrModifiedTypeName" is:

TypeNameOrModifiedTypeName ::=
NonParameterizedTypeName
| QualifiedOrUnqualifiedName

17.2.2  "NonParameterizedTypeName" is defined in ITU~T Rec. X.680 | ISO/IEC 8824-1, 13.2, and is used (as
specified in that subclause and in ITU-T Rec. X.680 | ISOZAEC 8824-1, 13.4 to 13.7) as an XML element name that
identifies an ASN.1 type.

17.2.3  "QualifiedOrUnqualifiedName" is specified’in 29.3.2. The "QualifiedOrUnqualifiedName" alternative shall
be used if and only if there is a final NAME or WAMESPACE encoding instruction applied to the type (see clause 28),
otherwise the "NonParameterizedTypeName"-shall be used.

17.3 The "AttributeList" production
17.3.1  The "AttributeList" is:

AttributeList ::=
Attribute~AttributeList

| empty

17.3.2  The "Aftribute" is defined in 20.3.3.

17.3.3  The"AttributeList" shall be empty unless the application of final encoding instructions requires its use (see
clauses20¢ 33, and 37).

173.4 The "Attribute"s in the "AttributeList" shall be preceded by "white-space" (see 8.1.4).

17.4.1 "ExtendedXMLValue" is:

ExtendedXMLValue ::=
ExtendedXMLBuiltinValue
| ExtendedXMLODbjectClassFieldValue
| empty

28 ITU-T Rec. X.693 (2001)/Amd.1 (10/2003)



https://standardsiso.com/api/?name=d50794b207e9164dfe4983b0f1369adc

ISO/IEC 8825-4:2002/Amd.1:2004 (E)

ExtendedXMLBuiltinValue ::=
XMLBItStringValue
| XMLBooleanValue
| ExtendedXMLCharacterStringValue
| ExtendedXMLChoiceValue
| XMLEmbeddedPDVValue
| ExtendedXMLEnumeratedValue
| XMLExternalValue
| XMLInstanceOfValue

I Extended XML Infnge#a]nn

| XMLNullValue

| XMLODbjectIdentifierValue

| ExtendedXMLOctetStringValue
| ExtendedXMLRealValue

| XMLRelativeOIDValue

| ExtendedXMLSequenceValue

| ExtendedXMLSequenceOfValue
| ExtendedXMLSetValue

| ExtendedXMLSetOfValue

| ExtendedXMLPrefixedValue

ExtendedXMLCharacterStringValue ::=
ExtendedXMLRestrictedCharacterStringValue
| XMLUnrestrictedCharacterStringValue

ExtendedXMLRestrictedCharacterStringValue ::=
XMLRestrictedCharacterStringValue
| Base64XMLRestrictedCharacterStringValue

ExtendedXMLODbjectClassFieldValue ::=
ExtendedXMLOpenTypeFieldVal
| XMLFixedTypeFieldVal

ExtendedXMLOpenTypeFieldVal ::=
ExtendedXMLTypedValue
| Base64XMLOpenTypeFieldVal
| xmlhstring

ExtendedXMLOctetStringValue ::5
ExtendedXMLTypedValue
| Base64XMLOctetStringValue
| xmlhstring

ExtendedXMLRealValue ::=
XMLRealValue
| ModifiedXMLRealValue

ExtendedXMLIntegerValue ::=
XML IntegerValue
| ModifiedXMLIntegerValue

ExtendedXMLPrefixedValue ::=
ExtendedXMLValue

17.4:2~" The alternatives of "ExtendedXMLBuiltinValue" whose production names do not start with "Extended", and
their use to encode abstract values, are fully specified in ITU-T Rec. X.680 | ISO/IEC 8824-1 (see 16.10 and 16.2 of
that Recommendation | International Standard) and (for "XMLFixedTypeFieldVal" and the third alternative of

(18 =) 1 ASZA AT O o LR R D 820 TTANCEIS oo o2 o dil nih ¥ 3, PR BIE 7aPaV) & aPalleYeY-W M- YL IV
EXWCIHUCUANILUDCIT yPCIICIU VAL JHTI'TTU=1T RCUC A O T [ ISUILT 6062%=2, 15.0.

17.4.3  The "Base64XMLRestrictedCharacterStringValue" is defined in 21.3.5 and shall only be used as specified in
that subclause.
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17.4.4  The "ExtendedXMLChoiceValue" is defined in 17.5 and shall only be used as specified in that subclause.

17.4.5 The "ExtendedXMLEnumeratedValue" is defined in 34.3 and shall only be used as specified in that
subclause.

17.4.6  The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" are defined in 17.6 and shall only be used
as specified in that subclause.

17.4.7  The "ExtendedXMLSequenceOfValue" and "ExtendedXMLSetOfValue" are defined in 17.7 and shall only be
used as specified in that subclause.

T7.38  1hc "BascodXMLOUctetstring value™ and "Baseo4XMLOUpenlypeFieldval™ are defined in 21.3.2 and 21.3.24
and shall only be used as specified in those subclauses.

17.4.9  The "ModifiedXMLIntegerValue" is defined in 17.8 and shall only be used as specified in that subclause!
17.4.10 The "ModifiedXMLRealValue" is defined in 17.9 and shall only be used as specified in that subclause)

17.4.11 The "empty" alternative of "ExtendedXMLValue" shall only be used as specified in clause 23.

NOTE — The other alternatives of "ExtendedXMLValue" can also produce an "empty" lexical item. This.subclause does not
affect the use of such occurrences.

17.5 The "ExtendedXMLChoiceValue" production
17.5.1 The "ExtendedXMLChoiceValue" is:

ExtendedXMLChoiceValue ::=
"<" & TagName AttributeList ">"
ExtendedXMLValue
"</" & TagName ">"
| ExtendedXMLValue

TagName ::=
IdentifierOrModifiedIdentifier

IdentifierOrModifiedIdentifier ::=
identifier
| QualifiedOrUnqualifiedName

17.5.2  The "QualifiedOrUnqualifiedName" is defined in 29.3.2. The "QualifiedOrUnqualifiedName" shall be used if
and only if there is a final NAME encoding inStruction (see clause 28), or a final NAMESPACE encoding instruction
applied to the type (see clause 29), otherwise.the "identifier" shall be used.

NOTE - If "identifier" is used, then the encoding cannot include an XML default namespace declaration with a scope that
includes the use of that "identifier" (se€ 16.7).

17.5.3  The "AttributeList" and its/use is defined in 17.3 and the clauses it references.

17.5.4 The "ExtendedXMI\Value" in both alternatives of the "ExtendedXMLChoiceValue" shall be the
"ExtendedXMLValue" of the)selected alternative of the choice type.

17.5.5 The second.alternative of "ExtendedXMLChoiceValue" shall be used if either:
a) theSelected alternative of the choice type has an UNTAGGED final encoding instruction (see clause 32); or

b) «the’choice type has a USE-TYPE or USE-UNION final encoding instruction (see clauses 37 and 38).

NOTE_“/This means that the presence of these final encoding instructions results in the omission of XML tags as a choice
determinant, and choice determination has to occur by other means (see clauses 37, 38 and Annex B).

17.6 The "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" productions
17.6.1  The "ExtendedXMI . SequenceValue" and "ExtendedXMI SetValue" are:

ExtendedXMLSequenceValue ::=
ExtendedXMLComponentValueList
| empty
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ExtendedXMLSetValue ::=
ExtendedXMLComponentValueList
| empty

ExtendedXMLComponentValueList ::=
ExtendedXMLNamedValue
| ExtendedXMLComponentValueList ExtendedXMLNamedValue

ExtendedXMLNamedValue ::=
"<" & TagName AttributeList ">"

Extemded XM Vatue
"</" & TagName ">"
| ExtendedXMLValue

17.6.2  The "empty" alternatives of "ExtendedXMLSequenceValue" and "ExtendedXMLSetValue" shall only 'be used
if no component of the sequence or set type (to any depth), after resolution of all type references and after application of
all final encoding instructions, produces an "ExtendedXMLNamedValue".
NOTE - This includes (but is not limited to) the cases in which all component: are marked DEFAULT or OPTIONAL and all
values are omitted; have a final UNTAGGED encoding instruction and their values have an empty encoding; have a final

ATTRIBUTE encoding instruction. It also includes combinations of the above, and the case in which-the type notation is
SEQUENCE {} or SET {}.

17.6.3 The "TagName" is defined in 17.5.1. The "QualifiedOrUnqualifiecdName" in  the
"IdentifierOrModifiedIdentifier" form of "TagName" shall be used if and only if ther¢-ds'a final NAME or NAMESPACE
encoding instruction applied to the type (see clause 29), otherwise the "identifier" shall be used.

17.6.4  The "AttributeList" and its use is defined in 17.3 and the clauses it references.

17.6.5 The "ExtendedXMLValue" in both alternatives of the "ExtendedXMLNamedValue" shall be the
"ExtendedXMLValue" of the component of the sequence or set type.

17.6.6  The second alternative of "ExtendedXMLSequenceValue” and "ExtendedXMLSetValue" shall be used if and
only if the alternative has an UNTAGGED final encoding instructiod (s¢e clause 32).

17.7 The "ExtendedXMLSequenceOfValue' and "'ExtendedXMLSetOfValue' productions
17.7.1  The "ExtendedXMLSequenceOfValue" and"ExtendedXMLSetOfValue" are:

ExtendedXMLSequenceOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLSetOfValue ::=
ExtendedXMLValueList
| ExtendedXMLDelimitedItemList
| empty
| ExtendedXMLListValue

ExtendedXMLValueList ::=
ExtendedXMLValueOrEmpty
| ExtendedXMLValueOrEmpty ExtendedXMLValueList

ExtendedXMLValueOrEmpty ::=
ExtendedXMLValue
| "<" & TypeNameOrModifiedTypeName " />"

L ExtendedXMIDPelimitedtemlist =

ExtendedXMLDelimitedItem
| ExtendedXMLDelimitedItem ExtendedXMLDelimitedItemList
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ExtendedXMLDelimitedItem ::=
"<" & TypeNameOrModifiedTypeName AttributeList ">"
ExtendedXMLValue
"</" & TypeNameOrModifiedTypeName ">"
| "<" & IdentifierOrModifiedIdentifier AttributeList "'>"
ExtendedXMLValue
"</" & IdentifierOrModifiedIdentifier " >"
| ExtendedXMLValue

17.7.2  The use of the alternatives of "ExtendedXMI SequenceQfValue", "ExtendedXMI SetOfValue" and of

"ExtendedXMLValueList" shall be in accordance with the use of the corresponding alternatives of
"XMLSequenceOfValue", "XMLSetOfValue" and of "XMLValueList" (respectively) as specified in ITU-T Rec. X.680
| ISO/IEC 8824-1, clauses 25 and 27, except that if a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-
ENCODINGS keyword is present, "Extended XML ValueList" shall never be used (see also 10.2.7 g).

17.7.3  The "ExtendedXMLListValue" is defined in 27.3.2. These alternatives of "ExtendedXMLSequenceOfValue"
and "ExtendedXMLSetOfValue" shall be used only if there is a final LIST encoding instruction (see clause 27) on the
sequence-of or set-of type.

17.7.4  The first alternative of the "ExtendedXMLDelimitedItem" shall be used if and only if the sequence-of or set-
of type does not contain an "identifier" and the component does not have a final UNTAGGED encoding instruction. The
following subclauses apply.

17.7.4.1 If the component of the sequence-of or set-of type is a "typereference"or“an "ExternalTypeReference"
(possibly with one or more "TypePrefix"s), then the "TypeNameOrModifiedTypeName" shall be the "typereference" or
the "typereference" in the "ExternalTypeReference", respectively, possibly modified in accordance with any final NAME
and NAMESPACE encoding instructions applied to the component (see clause 28);

17.7.4.2 If the component of the sequence-of or set-of type (after ignering any occurrences of "TypePrefix") is not a
"typereference" or an "ExternalTypeReference", then the "TypeNameOrModifiedTypeName" shall be the
"xmlasn1typename" specified in ITU-T Rec. X.680 | ISO/IEC 8824<1, Table 4, corresponding to the built-in type of the
component, possibly modified in accordance with any final NAMESPACE encoding instruction applied to the component
(see clause 29).

17.7.5  The second alternative of the "ExtendedXMLDelimitedItem" shall be used if and only if the sequence-of or
set-of type contains an "identifier" and the component’does not have a final UNTAGGED encoding instruction. The
"IdentifierOrModifiedIdentifier" shall be that "identifier", possibly modified in accordance with any final NAME and
NAMESPACE encoding instructions applied to the component (see clauses 28 and 29).

17.7.6  The third alternative of "ExtendedXMLDelimitedItem" shall be used if and only if the component of the
sequence-of or set-of type has a final UNTAGGED encoding instruction (see clause 32).

17.777 The "ExtendedXMLValue¢">in all the alternatives of the "ExtendedXMLDelimitedItem" shall be the
"ExtendedXMLValue" of the repeated component of the sequence-of or set-of type.

17.7.8 The "TypeNameOrModifiedTypeName" in the "ExtendedXMLValueOrEmpty" shall be the
"xmlasnltypename" spegified in ITU-T Rec. X.680 | ISO/IEC 8824-1, Table 4, corresponding to the built-in type of the
component, possibly modified in accordance with any final NAMESPACE encoding instruction applied to the component
(see clause 29).

17.8 TheYModifiedXMLIntegerValue" production
17.8.1 /~ The "ModifiedXMLIntegerValue" is:

ModifiedXMLIntegerValue ::=
ModifiedXMLSignedNumber
| TextInteger

ModifiedXMLSignedNumber ::=
modifiedXMLNumber
| "-" & modifiedXMLNumber
| "+" & modified XMLNumber

17.8.2  This alternative of "ExtendedXMLIntegerValue" (see 17.4) shall only be used if a GLOBAL-DEFAULTS
encoding instruction with a MODIFIED-ENCODINGS keyword is assigned.
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17.8.3  The "modified XMLNumber" lexical item shall consist of one or more digits.
NOTE 1 — The "modifiedXMLnumber" lexical item is mapped to an integer value by interpreting it as decimal notation.

NOTE 2 — This lexical item differs from "number" (see ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.8) lexical item, only because it
permits any number of leading "0" digits.

17.8.4 Any positive integer value can be encoded using either the first or the third alternative of
"ModifiedXMLSignedNumber", as an encoder's option. A negative integer value shall be encoded using the second
alternative. The integer value zero can be encoded using any of the three alternatives, as an encoder's option.

17.8.5 "TextInteger" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9, and provides an alternative encoding

(as an encoacrs Op[iOI’I) 10T integer values that have a “NamedNumberdefinition.

17.9 The "ModifiedXMLRealValue" production
17.9.1 The "ModifiedXMLRealValue" is:

ModifiedXMLRealValue ::=
ModifiedXMLNumericRealValue
| XMLSpecialRealValue
| XMLDecimalMinusZeroRealValue

ModifiedXMLNumericRealValue ::=
modifiedXMLRealNumber
| "-" & modifiedXMLRealNumber
| "+" & modified XMLRealNumber

17.9.2  This alternative of "ExtendedXMLRealValue" (see 17.4) shall only be‘used if a GLOBAL-DEFAULTS encoding
instruction with a MODIFIED-ENCODINGS keyword is assigned.

17.9.3  The "modifiedXMLRealNumber" lexical item shall consist of an integer part that is a series of one or more
digits, and optionally a decimal point (.). The decimal point can optionally be followed by a fractional part that is one or
more digits. The integer part, decimal point or fractional part (whichever is last present) can optionally be followed by
an e or E and an optionally-signed exponent which is one or mére digits.

NOTE - This lexical item differs from the "realnumber" (see\JTU-T Rec. X.680 | ISO/IEC 8824-1, 11.9) lexical item only
because it permits any number of leading zeros in the exponent:

17.9.4  Any positive real value and the real value plus zero can be encoded using either the first or the third
alternative of "Modified XMLNumericRealValue'sas an encoder's option. Any negative real value shall be encoded
using the second alternative of "Modified XMLNumericRealValue". The real value minus zero shall be encoded using
the second alternative.

17.9.5 The "XMLDecimalMinusZergRealValue" is defined in 22.3.2 and shall only be used as specified in that
subclause.

NOTE — The DECIMAL encoding ‘instruction defined in 22.3.2 provides this production as an alternative representation for the
positive zero abstract real value, but requires that the minus zero abstract value be excluded from the type to which it is applied.

18 The ANY <ATTRIBUTES encoding instruction

18.1 General
18.1.1 The "AnyAttributesInstruction" is:

AnyAttributesInstruction ::=
ANY-ATTRIBUTES
TargetList
NamespaceRestriction ?

NamespaceRestriction ::=
FrROM URIList
| ExcEPT URIList

URIList ::=
QuotedURIorAbsent
| URIList QuotedURIorAbsent
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QuotedURIorAbsent ::=
QuotedURI
| ABSENT

18.1.2  The "TargetList" production is defined in 14.2.
18.1.3  The "QuotedURI" is defined in 29.1.1.

18.1.4  This encoding instruction is assigned to an ASN.l type that is a sequence-of or set-of type with a
UTF8String component whose value provides zero, one or more attribute names and values (one in each
UTE8String) each of which is subject to any "NamespaceRestriction" that is present (see 18 2)

NOTE - Although sequence-of may be used for the specification of the attributes, this use of sequence-of does not imply that
order is semantically significant, and the encoding/decoding process may result in a different order of the components of-the
sequence-of.

18.1.5  The content of each UTF8String is encoded as an "Attribute" of the enclosing XML element. The name of
the sequence-of or set-of component is ignored.

18.1.6  The FroM and EXCEPT clauses (if present) identify lists of namespace names, or the special k€yword ABSENT.

18.1.7  FROM restricts attribute names to be namespace-qualified names from one of the specified namespaces. If
ABSENT is present in the "URIList", unqualified names can also be used.

18.1.8 EXCEPT allows namespace-qualified names from any namespaces except (these listed. It also allows
unqualified names unless ABSENT is present in the "URIList".

18.2 Restrictions

18.2.1 An ASN.1 type shall not have this final encoding instruction unltess/it is a set-of or sequence-of type with a
component that is a UTF8String type.

18.2.2 A type with this final encoding instruction shall only be ysedas a component of an enclosing sequence or set
type, and the component shall not be marked OPTIONAL or DEFAULT. There shall only be one such component in the
enclosing type.

18.2.3 A sequence-of or set-of type with this final enceding instruction is required to have a constraint applied to it
that imposes the format and content specified in 18.2,6.f0018.2.11 on each occurrence of the UTF8String, by reference
to this clause 18 or otherwise.

NOTE - It is recommended that the constraint on the'sequence-of or set-of type be expressed as:

(CONSTRAINED BY
{/* Each UTF8String shall( conform to the "AnyAttributeFormat" specified in
ITU-T Rec. X.693 / ISO/IEC 8825-4, clause 18. */})

18.2.4  There shall be no final-UNTAGGED encoding instruction on either the type that has this final encoding
instruction or on the enclosing type:

18.2.5 Each "URIList" ;shall contain at most one occurrence of ABSENT and shall not contain two identical
"QuotedURI"s.

18.2.6  The format\ofleach UTF8String shall conform to the production "AnyAttributeFormat":

AnyAttyibuteFormat ::=
URI?
NCName & "=" & xmlcstring

18.2.7.\/See 29.1.4 for the definition of the "URI" production, and 29.1.7 for the definition of the "NCName"
production. The "xmlcstring" lexical item is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.

18.2.8  If there is a "NamespaceRestriction" of FRoM, then the "URI" in "AnyAttributeFormat" shall be the "URI" in a

"QuotedURI" 1n the "URIL1st", and may be absent only 1f the keyword ABSENT occurs 1n the "URIL1st".

18.2.9  If there is a "NamespaceRestriction" of EXCEPT, then the "URI" in "AnyAttributeFormat" shall not be the
"URI" in a "QuotedURI" in the "URIList", and shall not be absent if the keyword ABSENT occurs in the "URIList".

18.2.10 The "xmlcstring" shall be a syntactically correct XML attribute value (defined in W3C XML, clause 3)
preceded and followed by either a single APOSTROPHE (39) character or by a single QUOTATION MARK (34)
character.
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18.2.11 Application of this encoding instruction and the ATTRIBUTE encoding instruction to different components of
the enclosing type shall not violate 20.3.11.

18.2.12 This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULT MODIFIED-ENCODINGS
encoding instruction in the encoding control section.

18.2.13 A type with this final encoding instruction shall not also have any of the final encoding instructions LIST,
PI-OR-COMMENT Or UNTAGGED.

NOTE - The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, DEFAULT-FOR-EMPTY, EMBED-VALUES,

HITESPACE.

18.2.14 There shall be no qualifying information in the "TargetList".

18.3 Effect on encodings
18.3.1 Ifthe type is encoded as a top-level type, this encoding instruction shall be ignored.

18.3.2 The "ExtendedXMLNamedValue" for this component shall not be ipeluded in the
"ExtendedXMLSequenceValue" or "ExtendedXMLSetValue" of the enclosing sequence or set typey Instead, the value
of the enclosing type shall be encoded using the value of each UTF8String as an "Attributeg" (see clause 20) of the
enclosing element as specified below.

18.3.3  The encoder shall:

a) treat each "URI" that is present in a UTF8String as requiring that the*following "NCName" (the attribute
name) be namespace-qualified with the namespace specified by ¢he "URI", and treat the absence of a
"URI" in a UTF8String as specifying that the following "NCName" shall not be namespace-qualified,
and shall then remove the "URI" from the UTF8String; and

b) insert into the encoding any necessary namespace declarations with scopes that include the inserted
attributes, in order to ensure that the required namespace=qualification of the "NCName'"s identified in a)
above can be achieved; and

c) insert each UTF8String (after the "URI" has been removed) as an attribute in the enclosing element,

inserting namespace prefixes as necessary )ybefore each "NCName" in order to ensure that the
requirements of a) above are satisfied.

18.3.4  The order of all attributes in the enclosing element (resulting from the presence of one or more components of
the enclosing type with a final ATTRIBUTE or ANY=ATTRIBUTES encoding instruction) is an encoder's option.

18.3.5 An EXTENDED-XER decoder shall generate a UTF8String in the format of 18.2.6 for each attribute in the
enclosing element that is not from the, control namespace, and whose name is not that of the identifier (possibly
modified in accordance with any fimal* NAME or NAMESPACE encoding instructions) of another component of the
enclosing type that has a final ATTRIBUTE encoding instruction.

19 The ANY - ELEMENT encoding instruction

19.1 General
19.1.1  Thée!"AnyElementInstruction" is:

AnyElementInstruction ::=
ANY-ELEMENT

TargetList
NamespaceRestriction ?

10119 1 np 4l il u | e . P - 140
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19.1.3  The "NamespaceRestriction" is defined in 18.1.

19.1.4  This encoding instruction enables an ASN.1 type that is a UTF8String to provide the specification of a single
XML element.

NOTE — The content and attributes of the XML element are unrestricted. It may have attributes or child elements, and names of
child elements and attributes may be qualified or unqualified, and are not affected by any "NamespaceRestriction".
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19.1.5 Ifthere is a "NamespaceRestriction", then the element name is required to satisfy the "NamespaceRestriction"
(see 18.1.6 to 18.1.8) but is otherwise unrestricted.

19.1.6 The uTF8string with this final encoding instruction may be the root type of the encoding, or may be a
component of a choice, sequence, set, sequence-of or set-of type. If it is a top-level type, the type reference name is
ignored. If it is a component, the component name is ignored.

19.2 Restrictions

19.2.1 An ASN.1 type shall not have this final encoding instruction unless it is a UTF8String type. The component

is required to have a restriction applied to it that imposes the format and content specified in 19.2.4 to 19.2.9 by
reference to this clause 19 or otherwise.

NOTE - It is recommended that the constraint on the UTF8String be expressed as:

(CONSTRAINED BY
{/* Shall conform to the "AnyElementFormat" specified in
ITU-T Rec. X.693 / ISO/IEC 8825-4, clause 19. */})

19.2.2  There shall be no final UNTAGGED encoding instruction on the type.

19.2.3 Each "URIList" shall contain at most one occurrence of ABSENT and shall not (gontain two identical
"QuotedURI"s.

19.2.4  The format of the abstract values of the UTF8String shall conform to the production "AnyElementFormat":

AnyElementFormat ::=
xmlcstring

19.2.5  The "xmlcstring" shall be a syntactically correct XML element déefined in W3C XML 1.0 and W3C XML
Namespaces.

19.2.6 It shall use only namespace prefixes that are declared in namespace declarations present in the "xmlcstring". If
there are unprefixed qualified names, a corresponding default nameSpace declaration shall be present.

19.2.7  The value of the UTF8String shall not cause 10.2,19¢o be violated.

19.2.8 If there is a "NamespaceRestriction" of FROM, ‘then the (outermost) element name in "AnyElementFormat"
shall be the "URI" in a "QuotedURI" in the "URIList"{Zand may be absent only if the keyword ABSENT occurs in the
"URIList".

19.2.9  If there is a "NamespaceRestriction"- g EXCEPT, then the (outermost) element name in "AnyElementFormat"
shall not be the "URI" in a "QuotedURI" in the*"URIList", and shall not be absent if the keyword ABSENT occurs in the
"URIList".

19.2.10 This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the encoding control section.

19.2.11 A type with this «final encoding instruction shall not also have any of the final encoding instructions
ATTRIBUTE, BASE64, DEFAULT-FOR-EMPTY, PI-OR-COMMENT, UNTAGGED Oor WHITESPACE.

NOTE — The following-final encoding instructions can never occur together with this final encoding instruction because their
application to the-type is forbidden: ANY-ATTRIBUTES, DECIMAL, EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NUMBER, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION.

19.2.12 Thete)shall be no qualifying information in the "TargetList".

19.3 Effect on encodings

19.3'1 An EXTENDED-XER encoder shall include the abstract value of the UTF8String in the encoding as an
XML element in place of an XML element that would otherwise be generated for this component (ignoring the
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UTF8String, except as specified in 19.3.2.

19.3.2  Any namespace declarations that are present in the first start-tag (or empty-element tag) of the element and
are identical to namespace declarations that are in-scope at the point of insertion may (but need not) be removed, as an
encoder's option.

NOTE - Changing, moving, or deleting other namespace declarations in the UTF8String has not been allowed, as such actions

may affect the namespace and qualification of XML QNames present in element content or attribute values, and it is generally
not possible for an encoder to determine whether such content or attribute values are QNames or not.
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19.3.3 An EXTENDED-XER decoder shall generate the format of 19.2.4 from the incoming XML document, as the
abstract value of the UTF8String.

19.3.4 The decoder shall include, in the first start-tag (or empty-element tag) in the abstract value of the
UTF8String, namespace declaration attributes for all namespace declarations that are in scope for the element being
decoded but that are not present in the start-tag of that element.

20 The ATTRIBUTE encoding instruction

20.1 General
20.1.1  The "Attributelnstruction" is:

Attributelnstruction ::=
ATTRIBUTE

TargetList
20.1.2  The "TargetList" production is defined in 14.2.

20.1.3 This encoding instruction specifies that a character-encodable ASN.1 type is to be.éncoded as an XML
attribute.

NOTE — A particular (but important) case of a character-encodable type is a choice type (all of . whose alternatives are character-
encodable types) that has a final USE-UNION encoding instruction.

20.2 Restrictions

20.2.1 An ASN.I type shall not have this final encoding instruction unless it has at least one "ExtendedXMLValue"
encoding (taking account of encoder's options), for each of its abstract ¥alues, that does not contain any XML tags and
does not rely on the use of "xmlhstring" (if the type is an open type-or-ectetstring type) or "xmlbstring” (if the type is a
bitstring type) or on a final UNTAGGED, ATTRIBUTE, or ANY=ATTRIBUTES encoding instruction applied to its
components (if the type is a sequence or set type) to achieve this:

NOTE 1 — This implies that a restricted character string type with a final ATTRIBUTE encoding instruction has to be restricted so
that it does not contain any of the control characters listed in'fTFU-T Rec. X.680 | ISO/IEC 8824-1, Table 3 (Escape sequences for
control characters in an "xmlcstring"), or has to have a findl’ BASE64 encoding instruction.

NOTE 2 — This does not include open types, or octetstring and bitstring types with CONTAINING without ENCODED BY,
because their "ExtendedXMLValue" can contain tags unless they are encoded as an "xmlhstring".

NOTE 3 — It is recognized that some ASN.1 togls may not be able to statically check that the above restriction will be satisfied
for all abstract values, but conforming enceders cannot generate encodings in which the "ExtendedXMLValue" violates this
restriction (see 20.3.14).

20.2.2 A type with this final encodinrg instruction shall only be used as a component of a sequence or set type.
NOTE — The component may be, OPTIONAL or DEFAULT.

20.2.3  There shall be notfinal UNTAGGED encoding instruction on either the type that has this final encoding
instruction or on the enclesing type that contains it as a component.

20.2.4  If the final encoding instructions on other components of the enclosing type include either this encoding
instruction or the ANY-ATTRIBUTES encoding instruction, 20.3.11 shall not be violated.

20.2.5 A _type with this final encoding instruction shall not also have any of the final encoding instructions ANY-
ELEMENT, DEFAULT - FOR-EMPTY, PI-OR-COMMENT Or UNTAGGED.

NOTE)* The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, EMBED-VALUES, USE-NIL, USE-ORDER, USE-TYPE.

20.2.6  There shall be no qualifying information in the "TargetList".

20.3 Effect on encodings
20.3.1 Ifthe type is encoded as a top-level type, this encoding instruction shall be ignored.

20.3.2 The "ExtendedXMLNamedValue" of this component shall not be included in the
"ExtendedXMLSequenceValue" or "ExtendedXMLSetValue" of the enclosing sequence or set type. Instead, the value
of the component (if present) shall be encoded as an "Attribute" (see 20.3.3 to 20.3.15) of the enclosing element.
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20.3.3  The "Attribute" production is:

Attribute ::=
AttributeName
"_mn

QuotedValue

AttributeName ::=
IdentifierOrModifiedIdentifier
| ControlAttributeName

QuotedValue ::=
DoubleQuotedValue
| SingleQuotedValue

DoubleQuotedValue ::=
"u" & CharacterEncodableValue & """

SingleQuotedValue ::=
"1 " & CharacterEncodableValue & " '"

ControlAttributeName ::= QualifiedName
CharacterEncodableValue ::= ExtendedXMLValue

20.3.4 The "IdentifierOrModifiedldentifier" production is defined in 17.5.1, andHits use in the context of this
encoding instruction is defined in 17.6.3.

20.3.5 The "ControlAttributeName" production is not directly used by this clause. All "QualifiedName"s in this
production are from the control namespace (see 16.9). Such attributes are gnly’generated in accordance with clauses 33
and 37, but unexpected control attributes are required to be accepted by decoders (see 10.2.10).

20.3.6  The "QualifiedName" is defined in 29.3.2.
20.3.7 The "ExtendedXMLValue" is defined in 17.4.

20.3.8 The "AttributeName" shall be either the "identifier of the component that has this final encoding instruction
or, if there are final NAME or NAMESPACE encoding instructions, the "QualifiedOrUnqualifiedName" determined by
those encoding instructions as specified in clauses 28:dnd 29.

20.3.9 The "CharacterEncodableValue" inthe "QuotedValue" of the attribute (see 20.3.3) shall be the
"ExtendedXMLValue" of this type, possibly modified as specified in 20.3.12 to 20.3.15.

20.3.10 The order in which "Attribute"s~appear in an "AttributeList" is an encoder's option, whether these are
generated by this encoding instruction et'by the ANY-ATTRIBUTES encoding instruction.
NOTE — No semantics can be plaged,on the order of attributes in any EXTENDED-XER encoding. This restriction is required by
W3C XML 1.0, 3.1.

20.3.11 When an "AttributeList" in an instance of an encoding contains multiple attributes, then for any two
"Attribute"s in the list:
a) if the VAttributeName"s of the two attributes are both unqualified names, then they shall be different;

b) ifthe"AttributeName"s of the two attributes are both namespace-qualified names, then they shall either
have different namespace names, or shall be different names in the same namespace.

It is an illegal use of encoding instructions if this condition is violated by the application of final encoding instructions
for any abstract value of the top-level type that is being encoded.

20312 If the "QuotedValue" 1is a "DoubleQuotedValue", and the "ExtendedXMLValue" in the
"CharacterEncodableValue" contains a QUOTATION MARK (34) character, then that character shall be replaced by

the characters:

&quot;

or, as an encoder's option, by an escape sequence of the form &#n; or &#xn;, specified in ITU-T Rec. X.680 | ISO/IEC
8824-1, 11.15.8.
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20.3.13 If the "QuotedValue" is a "SingleQuotedValue" and the "ExtendedXMLValue" in the
"CharacterEncodableValue" contains an APOSTROPHE (39) character, then that character shall be replaced by the

characters:
&apos;

or, as an encoder's option, by an escape sequence of the form &#n; or &#xn;, specified in ITU-T Rec. X.680 | ISO/IEC
8824-1, 11.15.8.

20.3.14 The "ExtendedXMLValue" in the "CharacterEncodableValue" shall be one of the encodings of the character-
encodable type that does not contain XML tags.

20.3.15 If the "ExtendedXMLValue" contains HORIZONTAL TABULATION (9), LINE FEED (10), or CARRIAGE
RETURN (13) characters, then these characters shall be replaced in the "ExtendedXMLValue" by escape sequences.of
the form "&#n;" or "s#xn;" specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.8.

21 The BASE64 encoding instruction

21.1 General
21.1.1  The "Base64Instruction" is:

Base64Instruction ::=
BASE64

TargetList
21.1.2  The "TargetList" production is defined in 14.2.

21.1.3  This encoding instruction can be assigned to an OCTET STRING, t0)an open type or to any restricted character
string type.

21.1.4  Application of this final encoding instruction to an octet’string type or an open type removes the option of a
hexadecimal encoding, but allows the option of a Base64 encoding (as specified in IETF RFC 2045, 6.8). Application
of this final encoding instruction to a restricted character string type requires that the value of the restricted character
string type be encoded as a Base64 encoding.

21.2 Restrictions

21.2.1  If the final encoding instructions for an“fASN.1 type contain a BASE64 encoding instruction then the type shall
be:

a) an OCTET STRING; oOr
b) an open type; or
¢) arestricted character string type.

21.2.2 A type with this final encoding instruction shall not have any of the final encoding instructions ANY - ELEMENT
Or WHITESPACE.

NOTE - The following final encoding instructions can never occur together with this final encoding instruction because their
application to thefype is forbidden: ANY-ATTRIBUTES, DECIMAL, EMBED-VALUES, LIST, TEXT, USE-NIL, USE-NUMBER, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION.

21.2.3  Ther& shall be no qualifying information in the "TargetList".

21.3 Effect on encodings

213.1  This encoding instruction affects only the "ExtendedXMLValue" of the type to which it is applied. It requires
the use of either the first or the second alternative of "ExtendedXMI . OctetStringValue" and

"ExtendedXMLOpenTypeFieldVal" (as an encoder's option), forbidding the third alternative (see 17.4). It requires use
of the second alternative of "ExtendedXMLRestrictedCharacterStringValue" (see 17.4).

21.3.2  The "Base64XMLOctetStringValue" is:

Base64XMLOctetStringValue ::=
XMLBase64String

The "XMLBase64String" is defined in 21.3.6.
21.3.3  ITU-T Rec. X.680 | ISO/IEC 8824-1, 22.4, applies.
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21.3.4  The "Base64XMLOpenTypeFieldVal" is:

Base64XMLOpenTypeFieldVal ::=
XMLBase64String

21.3.5 The "Base64XMLRestrictedCharacterStringValue" is:

Base64XMLRestrictedCharacterStringValue ::=
XMLBase64String

21.3.6  The "XMLBase64String" is:

XMLBase64String ::=
XMLRestrictedCharacterStringValue

The "XMLRestrictedCharacterStringValue" shall be the Content-Transfer-Encoding specified in IETF RFC 2045,'6.8,
except that the 76-character limit does not apply, and "white-space with escapes" (see 8.1.5) is allowed in any position
within the "XMLBase64String".

NOTE - IETF RFC 2045 mandates the presence of line breaks dividing the encoding into lines of at most 76.characters, but this
is not required in EXTENDED-XER encodings. It also allows "white-space" to be inserted in any position within the base64
encoding.

21.3.7 If applied to a restricted character string type, then each character in the character string'shall be encoded with
UTF-8 (see ISO 10646, Annex D). The resulting octets for the entire character string‘shall then be encoded into
characters as specified in IETF RFC 2045, 6.8, and the resulting characters shall form the-ExtendedXMLValue".

22 The DECIMAL encoding instruction

22.1 General
22.1.1  The "Decimallnstruction" is:

Decimallnstruction ::=
DECIMAL

TargetList
22.1.2  The "TargetList" production is defined in 14:2:

22.1.3  The purpose of this encoding instruction is to modify the encoding of a real type so that the exponential
notation is forbidden and a hyphen followed by\"0" denotes the value plus zero instead of the value minus zero.

NOTE — The value minus zero cannot be represented.

22.2 Restrictions
22.2.1 This encoding instruttion shall only be assigned to a real type.

22.2.2  The real type to‘which this encoding instruction is applied shall be restricted in such a way that the values
minus zero, MINUS - INFINITY, PLUS- INFINITY, and NOT-A-NUMBER are not permitted and the base is 10.
NOTE - It is recommended that this be done by applying the following constraints:
(WITH (COMPONENTS {..., base(10)})
(ALL\EXCEPT (-0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER))

22.2.3 . This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding’/instruction in the encoding control section.

22.2.4 A type with this final encoding instruction can have any other final encoding instructions permitted for that

type.

NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, BASE64, EMBED-VALUES, LIST, TEXT,
USE-NIL, USE-NUMBER, USE-ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

22.2.5  There shall be no qualifying information in the "TargetList".

22.3 Effect on encodings
22.3.1  The "modifiedXMLRealNumber" (see 17.9.3) shall not contain an e or E followed by an exponent.
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NOTE — All abstract values, including those that are very large or very small real numbers, are therefore encoded as an integer
part optionally followed by a decimal point and a fractional part.

22.3.2  The real value plus zero can be encoded, as an encoder's option, as "XMLDecimalMinusZeroRealValue",
defined as follows:

XMLDecimalMinusZeroRealValue ::=
"_" & modifiedXMLRealNumber

where the "modifiedXMLRealNumber" is restricted by 22.3.1 and contains no digits except the digit zero.

NOTE — The above cannot be confused with the real value minus zero, because the value minus zero is removed by the
mandatory restriction that applies to the real type (see 22.2.2).

23 The DEFAULT - FOR-EMPTY encoding instruction

23.1 General
23.1.1  The "DefaultForEmptylInstruction" is:

DefaultForEmptyInstruction::=
DEFAULT-FOR-EMPTY

TargetList
As Value

23.1.2  The "TargetList" production is defined in 14.2.

23.1.3  This encoding instruction specifies an abstract value that can be encoded in an EXTENDED-XER encoding
(as an encoder's option) as the "empty" alternative of "Extended XML Value~for a type (see 17.4) that is encoded as the
sole content of an XML element.

NOTE - This defaulting mechanism supports the presence of an XML element with no content (typically, but not necessarily,

encoded as an empty-clement tag). It is distinct from the use of\ASN.l DEFAULT, which relates to the absence of the
"ExtendedXMLNamedValue" of a component of a sequence or set.

23.1.4  The "TargetList" shall not use the keyword ALL and-shall identify a single target.
23.1.5  There are five distinct cases where this encodifig instruction can be used, identified below.

23.1.5.1 The first case is when it is assigned directly to a character-encodable type that is not UNTAGGED (see
clause 32). If the enclosing element has empty ¢ontent, then that empty content represents the specified "Value" of the
character-encodable type (which is the governor for "Value").

23.1.5.2 The second case is when it is\assigned to a (NOT UNTAGGED, NOT EMBED-VALUES and NOT USE-NIL) sequence
type that contains an UNTAGGED _character-encodable component whose encoding forms the sole content (for all
abstract values of the sequence type) of the enclosing element of the sequence type. If the enclosing element of the
sequence type has empty content, then that empty content represents the specified "Value" of the character-encodable
component (which is the govetnor for "Value").

NOTE — The character-encodable component may be the sole content because it is the only component, or it may be the sole

content because allrother components have a final ATTRIBUTE (see clause 20) or ANY-ATTRIBUTES (see clause 18) encoding
instruction.

23.1.5.3 The thitd case is when it is assigned to a (NOT UNTAGGED and NOT USE-NIL) sequence type with a final
EMBED-VALUES’ encoding instruction (see 25.3.1.4). If the enclosing element of the sequence type has empty content,
then that €mpty content represents an abstract value of the sequence type that would otherwise produce content that is
solely.the specified "Value" of a sole UTF8String in the EMBED-VALUES sequence-of (UTF8String is the governor for
"Value™).

23.1.5.4 The fourth case is when it is assigned to a (NOT UNTAGGED, NOT EMBED-VALUES) sequence type with a final

_ o . ] ot . ] _ b e
enclosing element of the sequence type has a nil identification attribute with value true, the DEFAULT-FOR-EMPTY does
not affect the meaning of the encoding. If the enclosing element of the sequence type has a nil identification attribute
with value false (or has no nil identification attribute), and has empty content, then that empty content represents the
specified "Value" of the OPTIONAL component (whose type is the governor for "Value").

23.1.5.5 The fifth case is when it is assigned to a (NOT UNTAGGED) sequence type with a final EMBED-VALUES
encoding instruction (see 25.3.1.4) and a final USE-NIL encoding instruction (see clause 33) whose OPTIONAL
component is a sequence type. If the enclosing element of the sequence type has a nil identification attribute with value
true, the DEFAULT-FOR-EMPTY does not affect the meaning of the encoding. If the enclosing element of the sequence
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type has a nil identification attribute with value £alse (or has no nil identification attribute), and has empty content,
then that empty content represents an abstract value of the sequence type that would otherwise produce content that is
solely the specified "Value" of a sole UTF8String in the EMBED-VALUES sequence-of (the UTF8String is the governor
for "Value").

23.1.6  "Value" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 16.7.

NOTE - This permits use of a value reference defined in or imported into the module. The value reference can be defined using
XML Value Notation, but such notation cannot be used directly in "DefaultForEmptyInstruction”.

223 R farati oo
FTe LY -] ICOITIICTIULITS

23.2.1  If the final encoding instructions for an ASN.1 type that is a NOT UNTAGGED character-encodable type contain
a DEFAULT-FOR-EMPTY encoding instruction, then that type shall not be a component (of an ASN.1 SEQUENCE or (SET)
with an ASN.1 DEFAULT value.

NOTE - This restriction is not strictly necessary, but is imposed to avoid confusion between the normal ASN:V and the
EXTENDED-XER defaulting mechanisms.

23.2.2  This encoding instruction shall only be assigned to:
a) a character-encodable type without a final UNTAGGED encoding instruction; or

b) a NOT UNTAGGED sequence type, without a final EMBED-VALUES, or USE-NIL gricoding instruction, one
of whose components is a character-encodable type with a final UNTAGGED)encoding instruction and all
other components (if any) have a final ATTRIBUTE or aNY-ATTRIBUTES epcoding instruction; or

c) a NOT UNTAGGED sequence type, without a final USE-NIL encoding(instruction, but with a final EMBED-
VALUES encoding instruction (see 25.3.1.4); or

d) a NOT UNTAGGED sequence type, without a final EMBED-VALUES encoding instruction, but with a final
USE-NIL encoding instruction, whose OPTIONAL comporent’is a character-encodable type; or

€) a NOT UNTAGGED sequence type with a final EMBEDAVALUES encoding instruction and with a final
USE-NIL encoding instruction, whose OPTIONAL ,component is a sequence type.

23.2.3 1f23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say) of the
(possibly constrained) type, and V is different from the "Malue" in the "DefaultForEmptylnstruction”, then there shall
be at least one alternative encoding for V.

23.2.4 1f23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say)
of the UNTAGGED component (case b)) or of the-OPTIONAL component, (case d)), and V is different from the "Value"
in the "DefaultForEmptylnstruction”, then therg shall be at least one alternative encoding for V.

NOTE — It is recognized that some ASN.1:t00ls may not be able to statically check that the above restrictions will be satisfied for

all abstract values, but conforming en¢oders cannot generate encodings in which the "ExtendedXMLValue" violates this
restriction.

23.2.5 1f23.2.2 c) applies, the SEQUENCE type shall be constrained so that (without DEFAULT-FOR-EMPTY) there is no
abstract value that would produce an empty content for the enclosing element.

23.2.6  If a character-encedable type (case 23.2.2 a)) with this final encoding instruction has an enclosing type that is
a sequence-of or set-pf\type with a final LIST encoding instruction, or that is a choice type with a USE-UNION encoding
instruction, then this-final encoding instruction shall be ignored.

23.2.7 This-eneoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding inStriiCtion in the encoding control section.

23.2.8< YA type with this final encoding instruction shall not have any of the final encoding instructions ANY-
ELEMENT, ATTRIBUTE Or UNTAGGED.

NOTE - The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, USE-TYPE.

23.2.9  There shall be no qualifying information in the "TargetList".

23.3 Effect on encodings

23.3.1 This encoding instruction affects only the "ExtendedXMLValue" of the type that is the governor of "Value",
(see 23.1.5).
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23.3.2  The "ExtendedXMLValue" encoding of the abstract value specified by "Value" shall, as an encoder's option,
be either:

a) the "ExtendedXMLValue" encoding of that value which would be produced if the DEFAULT - FOR-EMPTY
was not present (the normal encoding); or

b) "empty".

NOTE — Decoders are required to accept both the normal encoding and the "empty" encoding as a denotation of the default-for-
empty value.

23.3.3 1f23.2.2 a) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V, say) of the

Type, and V is different from the "value specified in the "DefaultForEmptyInstruction, then any one ol the alternative
encodings for V shall be used (as an encoder's option) instead of "empty".

23.3.4 1f23.2.2 b) or d) applies, and "empty" is a valid "ExtendedXMLValue" for one of the abstract values (V; say)
of the UNTAGGED component (case b)) or of the OPTIONAL component (case d)), and V is different from the."Value"
specified in the "DefaultForEmptylnstruction”, then any one of the alternative encodings for V shall be uised (as an
encoder's option) instead of "empty".

23.3.5 1f23.2.2 c¢) applies, the effect of this encoding instruction is specified in 25.3.1.4 and 25.3.15!
23.3.6  1f23.2.2 e) applies, the effect of this encoding instruction is specified in 25.3.1.6.

24 The ELEMENT encoding instruction

24.1 General
24.1.1  The "ElementInstruction" is:

ElementInstruction ::=
ELEMENT

TargetList
24.1.2  The "TargetList" production is defined in 14.2.

24.1.3  This encoding instruction is synonymous with,NOT UNTAGGED, and does not imply any semantics other than
NOT UNTAGGED.

24.2 Restrictions

24.2.1  There shall be no qualifying information in the "TargetList".

24.2.2  This encoding instruction should not be used as a prefixed encoding instruction in combination with any of
the prefixed encoding instructions ‘ANY - ATTRIBUTES, ANY - ELEMENT or ATTRIBUTE to avoid confusing the reader.

24.3 Effect on encodings

This encoding instructign negates an UNTAGGED encoding instruction, and does not otherwise affect encodings.

25 The EMBED-VALUES encoding instruction

25.1 General
25.1.1 The "EmbedValueslnstruction" is:

.
———EmbedValuesInstruetion—i=
etion—::

EMBED-VALUES
TargetList

25.1.2  The "TargetList" production is defined in 14.2.

25.1.3 This encoding instruction enables the first component of a (NOT UNTAGGED) sequence type to provide
character strings to be inserted before the first XML element, after the last XML element, and between the XML
elements, that form the "ExtendedXMLValue" encoding of the sequence type.
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25.1.4 If a final USE-NIL encoding instruction is also present, and the OPTIONAL component supporting USE-NIL is
absent in a particular abstract value, then there will be no XML elements for components of the sequence type, and no
character string are provided for that abstract value. Otherwise, for all abstract values, the number of character strings
provided is required to be equal to one greater than the number of elements in the encoding of the sequence type. Some
or all of the character strings may be empty.

25.2 Restrictions

25.2.2  There shall be no final UNTAGGED encoding instruction (see clause 32) on either the sequence-of type or-On
the component of the sequence-of.

25.2.3  There shall be no final UNTAGGED encoding instruction on any component of the sequence typ€ that is a
character-encodable type.

25.2.4  If the sequence type also has a final USE-NIL encoding instruction, the OPTIONAL componént\supporting the
USE-NIL encoding instruction shall not be a character-encodable type (see also 33.2.4).

25.2.5 None of the components of the sequence shall be marked DEFAULT unless they have’a final ATTRIBUTE
encoding instruction. If there are components of a SEQUENCE or SET type (at any depth)’that, through the use of
UNTAGGED, can produce elements in the "ExtendedXMLValue" that are immediate child-¢lements of the sequence type,
these shall not be marked DEFAULT.

25.2.6  The sequence type shall be restricted in such a way that:

a) if the type has also a final USE-NIL encoding instruction @nd‘the OPTIONAL component supporting
USE-NIL is absent, the number of repetitions of the sequenee¢sof component is required to be zero;

b) otherwise, the number of repetitions of the sequence-ofy\component in every abstract value equals one
plus the number of XML elements in the "ExtendedXMLValue" of the sequence type, determined after
application of all final encoding instructions to the _other components of the sequence, and ignoring the
first component.

NOTE - It is recommended that the constraint on the sequence. type be expressed as:
(CONSTRAINED BY
{/* Shall conform to ITU-T Reéc. X.693 | ISO/IEC 8825-4, clause 25 */})

25.2.7  This encoding instruction shall not be(@ssigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the encoding control seetion.

25.2.8 A type with this final encoding instruction shall not have a final UNTAGGED encoding instruction.

NOTE — The following final encoding instructions can never occur together with this encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, USE-
NUMBER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

25.2.9  There shall be na qualifying information in the "TargetList".

25.3 Effect on encodings

25.3.1 An encoder shall first produce a partial "ExtendedXMLValue" encoding of the enclosing sequence type,
ignoring the-first component. It shall then modify this encoding as specified in the following subclauses.

NOTE=>The uTF8string values that are being inserted may be "empty".

25.3:1.1" The first UTF8String value in the sequence-of shall be inserted (subject to 25.3.1.6) at the beginning of the
partial encoding, before the start-tag of the first XML element (if any).

25.3.1.2 Each successive UTF8String value (if any) shall be inserted between the end-tag of an XML element and the

start-tag of the following XML element, proceeding from the first element to the last element.
NOTE — The above implies that no UTF8String value is inserted inside any of these elements, even if they have child elements.

25.3.1.3 The last uTF8String value (if there is one) shall be inserted at the end of the partial encoding, after the end-
tag of the last XML element.

25.3.1.4 If no XML elements are present in the partial encoding, and there is also a final DEFAULT-FOR-EMPTY
encoding instruction (see clause 23) on the sequence type, and the value of the first (and only) UTF8String in the
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sequence-of is identical to the "Value" specified in the DEFAULT-FOR-EMPTY encoding instruction, an encoder can
optionally encode the UTF8String as an empty string (but see 25.3.1.6).

25.3.1.5 If no XML elements are present in the partial encoding, and there is also a final DEFAULT-FOR-EMPTY
encoding instruction on the sequence type, and the encoding is empty, a decoder shall interpret it as an encoding for the
"Value" specified in the DEFAULT - FOR-EMPTY encoding instruction and assign this abstract value to the first (and only)
UTF8String in the sequence-of (but see 25.3.1.6).

NOTE - This means that a value with no XML elements present and with a single empty UTF8String value cannot be encoded.
The sequence type is required to be constrained to prohibit such values (see 23.2.5).

25.3.1.6 If the type also has a Iinal USE-NIL encoding instruction and the OPTIONAL component 1S absent, then the
EMBED-VALUES encoding instruction has no effect. If the type also has a final USE-NIL encoding instruction and the
OPTIONAL component is present, then 25.3.1.4 applies. If a decoder determines that the OPTIONAL component.is
present, by the absence of a nil identification attribute (or its presence with the value false), then 25.3.1.5 applies:

26 The GLOBAL-DEFAULTS encoding instruction

26.1 General
26.1.1  The "GlobalDefaultsInstruction" is:

GlobalDefaultsInstruction ::=
GLOBAL-DEFAULTS TargetList DefaultSetting

DefaultSetting ::=
ControlNamespace
| MODIFIED-ENCODINGS

ControlNamespace ::=
CONTROL-NAMESPACE

QuotedURI
Prefix ?

26.1.2  The "TargetList" production is defined in 14.2,and shall be "empty".
26.1.3 "QuotedURI" and "Prefix" are defined in 29:1.1.

26.1.4 The "ControlNamespace" production<specifies the name of the control namespace (the "URI" in the
"QuotedURI"), and a recommended prefix for'that namespace. If this GLOBAL-DEFAULTS encoding instruction is not
present, the control namespace shall be thatspecified in 16.9.

26.1.5 The use of MODIFIED-ENCODINGS produces "ExtendedXMLValues" that are modified in accordance
with 10.2.7 and 10.2.8.

26.2 Restrictions

26.2.1 The GLOBAL-DEFAULTS encoding instruction shall be assigned only in an encoding control section and shall
not be preceded bylany other encoding instructions except other GLOBAL-DEFAULTS encoding instructions.

26.2.2  Eachofthe alternatives of GLOBAL-DEFAULTS shall be used at most once in any encoding control section.

26.2.3 (The GLOBAL-DEFAULTS MODIFIED-ENCODINGS, if present, shall be the first encoding instruction in the XER
encoding)control section in an ASN.1 module.

26.3 Effect on encodings

26.3.1 The application of MODIFIED-ENCODINGS requires that encodings shall be modified as specified in 10.2.7
and 10.2.8.

26.3.2  The control namespace used for an entire XML document shall be the control namespace assigned to the
ASN.1 type whose encoding forms the root element of that XML document.
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27 The LIST encoding instruction

27.1 General
27.1.1  The "Listlnstruction" is:

ListInstruction ::=
LIST

TargetList

Zz/.1.2 I'ne "TargetlList” production 1s deTined n [4.2.

27.1.3  This encoding instruction requires that the "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue!
of a sequence-of or set-of type (see 17.7) be the "ExtendedXMLListValue", producing a space-separated list for] the
values of the component of the sequence-of or set-of.

NOTE — A common assignment of this encoding instruction is to a SEQUENCE OF INTEGER, to which an ATTRIBUTE"encoding
instruction (see clause 20) is also assigned.

27.2 Restrictions
27.2.1  The type to which this encoding instruction is assigned shall be a sequence-of or a setsof type.

27.2.2  The component of the sequence-of or set-of type:
a) shall be a character-encodable type; and

b) shall be such that, for all of its abstract values, there is at least one "ExtendedXMLValue" encoding
(taking account of all encoder's options) that is not "empty" and\that does not contain "white-space with
escapes" (see 8.1.5).

NOTE 1 — The above restrictions imply that the component cannot itself be a‘seéquence-of or set-of type with a LIST encoding
instruction, or contain a nested sequence-of or set-of type with a LIST encoding instruction at any depth.

NOTE 2 — The above restrictions will be satisfied if the type of the.component of the sequence-of or set-of is the integer type,
real type, object identifier type, relative object identifier type, orthe GeneralizedTime and UTCTime useful types. They will
also be satisfied if it is a character string type constrained so that'it always has at least one character in the character string and
none of its values contains a "white-space" character.

NOTE 3 — It is recognized that some ASN.1 tools may not be able to statically check that the above rules are satisfied, but a
conforming encoder shall not generate encodings that yiglate b) above.
27.2.3 A type with this final encoding instruction‘shall not have a final ANY-ATTRIBUTES encoding instruction.

NOTE — The following final encoding instrugtions can never occur together with this encoding instruction because their
application to the type is forbidden: ANY-ELEMENT, BASE64, DECIMAL, EMBED-VALUES, TEXT, USE-NIL, USE-NUMBER, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

27.2.4  There shall be no qualifying.information in the "TargetList".

27.3 Effect on encodings
27.3.1 This encoding(instruction affects only the encoding of the type to which it is applied.

27.3.2 The "ExtendedXMLSequenceOfValue" or "ExtendedXMLSetOfValue" production (see 17.7) shall be the
"Extended XML ListValue" alternative. "ExtendedXMLListValue is:

ExtendedXMLListValue ::=
empty
| CharacterEncodableValue ExtendedXMLListValue

27:3:3 There shall be '"white-space with escapes" (see 8.1.5) between each pair of adjacent
"CharacterEncodableValue'"s in the "ExtendedXMLListValue".

27.3.4  The "CharacterEncodableValue" 1s defined in 20.3.3. Each "CharacterEncodableValue" shall encode a value
of a component of the sequence-of or set-of.

27.3.5 The order in which the "CharacterEncodableValue"s appear in the "ExtendedXMLListValue" shall be the
same order in which the corresponding "ExtendedXMLValue"s would appear in an "ExtendedXMLSequenceOfValue"
or "ExtendedXMLSetOfValue" if a final LIST encoding instruction were not present.
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The "CharacterEncodableValue"s in the "ExtendedXMLListValue" shall not be "empty" and shall not contain

"white-space with escapes" (see 8.1.5).

NOTE — Subclause 27.2.2 b) ensures that this is possible, but 27.3.4 may restrict encoder's options.

28

28.1

The NAME encoding instruction

General

28.1.1

28.1.2
28.1.3

The "Namelnstruction" 1s:

Namelnstruction ::=
NAME

TargetList
AS

NewNameOrKeyword

NewNameOrKeyword ::=
NewName
| Keyword

NewName ::=
RestrictedCharacterStringValue

Keyword ::=
CAPITALIZED

| UNCAPITALIZED
| UPPERCASED
| LOWERCASED

The "TargetList" production is defined in 14.2.

This encoding instruction has five separate purposes:

a) to change the associated tag name, the attribute name, or the value of a possible type identification
attribute ("NewName" with no "Qualifyinglnformation" in the "TargetList") of the target; or

b) to change the case (or the case of the*initial letter) of the associated tag name, the attribute name, or the
value of a possible type identificdtion attribute ("Keyword" with no "QualifyingInformation" in the
"TargetList") of the target(s); or.

¢) to change the element name(sed in an empty-element tag normally (as specified in ITU-T Rec. X.680 |
ISO/IEC 8824-1) derived_from a specified identifier used in the type definition ("NewName" with
"QualifyingInformatien'in the "TargetList" which is not ALL) of the target; or

d) to change the case (ot the case of the initial letter) of the element name used in an empty-element tag
normally derived " from a specified identifier used in the type definition ("Keyword" with
"QualifyingInformation" in the "TargetList" which is not ALL) of the target(s); or

e) to change-the case (or the case of the initial letter) of the element names used in the
"Extended XML Value" encoding derived from any identifier used in the type definition ("Keyword" with
"QualifyingInformation" in the "TargetList" which is ALL) of the target(s).

NOTE 1 —¢NewName" can be used to change the names used in an EXTENDED-XER encoding derived from identifiers or type
references;-but is rarely useful if the new name could have been used in the first place as an ASN.1 identifier or type reference.
Thus.thé*normal use of the NAME encoding instruction is for producing required XML element or attribute names when they
would/otherwise not be allowed because of ASN.1 rules on the case of the initial letter of identifiers or type reference names, or
whete the ASN.1 rules for distinct identifiers in sequence, set and choice constructions prevent a desired XML encoding.

NOTE 2 — The use of ALL IN ALL AS CAPITALIZED to capitalize all identifiers in a module can be particularly useful to
provide a common style using initial upper-case letters.

NOTE 3 - If a NAME encoding instruction is assigned using a target identified by an "identifier" or "typereference”, this affects
the name used in an EXTENDED-XER encoding, but does not affect the name that is used to identify the same target in
subsequent XER encoding instructions.

28.1.4

The "RestrictedCharacterStringValue" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 37.
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28.2 Restrictions
28.2.1 "NewName" shall not be used if the "QualifyingInformation" is ALL.
28.2.2 The NaME encoding instruction with "Qualifyinglnformation" shall only be assigned to the following type
definitions:
a) aboolean type definition; or
b) a bitstring type definition with named bits; or

¢) an enumerated type definition; or

d) an integer type definition with named numbers.

28.2.3  The "RestrictedCharacterStringValue" in "NewName" when used in the NAME encoding instruction shall\be
either an "NCName" defined in W3C XML Namespaces, clause 2, production 4, or an empty character string.Nt shall
not be an empty character string unless the NAME encoding instruction is applied to an alternative of a choice type with a
final USE-UNION encoding instruction.
NOTE 1 — It is a requirement in W3C XML Namespaces that an "NCName" does not commence with characters that when
uppercased are "XML".

NOTE 2 — The "NewNameOrKeyword" production (and hence the "NewName" production) is also usedyin-clause 31. The above
restrictions on "RestrictedCharacterStringValue" do not apply to the use in clause 31.

28.2.4  If there is a GLOBAL-DEFAULTS encoding instruction with a MODIFIED-ENCODINGS keyword, there shall be
no "QualifyingInformation" in the "TargetList".
NOTE - This is because empty-element tags are not used in this case. The TEXT enceding instruction can instead be used to
change the encoding of the individual values of a type.

28.2.5 This encoding instruction should not be used, as a prefixed encoding‘instruction in combination with any of
the prefixed encoding instructions ANY-ATTRIBUTES, ANY-ELEMENT ox ‘UNTAGGED to avoid confusing the reader.

28.3 Effect on encodings

28.3.1 If the type to which this encoding instruction is applied has a final ATTRIBUTE encoding instruction, the
"AttributeName" (which is in this case an "IdentifierOrModifiedIdentifier") of the "Attribute" (see 20.3.3) shall be the
"QualifiedOrUnqualifiedName" alternative as specified in"28.3.3 to 28.3.6.

28.3.2 If the type to which this encoding instruction is applied does not have a final ATTRIBUTE encoding
instruction, then the enclosing element tagtname (which is "TagName" - see 17.5.1) shall be the
"QualifiedOrUnqualifiedName" alternative as spé¢ified in 28.3.3 to 28.3.6.

28.3.3 The "IdentifierOrModifiedIdentifier" and "QualifiedOrUnqualifiedName" alternatives shall be used. The
"UnprefixedName" in the "QualifiedOrtnqualifiedName" shall be the "identifier" of the component modified according
the "NewNameOrKeyword" as specified below.

28.3.4  Ifthe "NewName" alternative is used, the "UnprefixedName" shall be replaced by the "NewName".

28.3.5 If the "Keyword{ alternative is used, the "UnprefixedName" shall be modified as specified in the subclauses
of this 28.3.5.

28.3.5.1 If the "Keyword" is CAPITALIZED, then if the first character of the "UnprefixedName" is a lower-case letter,
that character shall\be replaced by the upper-case equivalent, otherwise the name is not affected.

28.3.5.2 Ifthe/"Keyword" is UNCAPITALIZED, then if the first character of the "UnprefixedName" is an upper-case
letter, thetthat character shall be replaced by the lower-case equivalent, otherwise the name is not affected.

28.3:5.3" If the "Keyword" is UPPERCASED, then all characters of the "UnprefixedName" that are lower-case letters
shall be replaced by their upper-case equivalent. Other characters are unchanged.

28.3.5.4 1If the "Keyword" is L.OWERCASED, then all characters of the "UnprefixedName" that are upper-case letters

shall be replaced by their lower-case equivalent. Other characters are unchanged.

28.3.6  The "QualifiedOrUnqualifiedName" shall be a namespace-qualified name if and only if the "Type" has a final
NAMESPACE encoding instruction.
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29 The NAMESPACE encoding instruction

29.1 General
29.1.1 The "Namespacelnstruction" is:

Namespacelnstruction ::=
NAMESPACE

TargetList
NamespaceSpecification ?

NamespaceSpecification ::=
As

QuotedURI
Prefix ?

Prefix ::=
PREFIX

QuotedNCName

QuotedURI ::=
" & URI& """

QuotedNCName ::=
myn & NCName & myn
29.1.2  The "TargetList" production is defined in 14.2.
NOTE — The most common use of this encoding instruction is NAMESPACE ALL.

29.1.3  This encoding instruction enables a namespace name and recommended namespace prefix to be assigned to
the target(s).

29.14 The "URI" production is not defined in this Recomimendation | International Standard, but consists of
characters that identify a Uniform Resource Identifier (URI). The“syntax (and semantics) of a URI is defined in IETF
RFC 2396, and commences with the name of a URI schemeFor allocations of namespace names with the NAMESPACE
encoding instruction, any URI scheme can be used.

29.1.5 If the "NamespaceSpecification" is absent,'theh a default is assigned with the recommended "Prefix" set to the
"modulereference" and the "URI" set as follows:

a) the URI scheme (see IETF RFC'2396) shall be urn;
b) the URN namespace identifier'(see IETF RFC 2141) shall be oid;

c) the URN Namespace-Specific String (see IETF RFC 2141) shall be the "Definitiveldentifier" of the
module expressed a§ an "XMLObjectldentifierValue" (see IETF RFC 3061).

29.1.6 EXAMPLE: With an\object identifier value of {iso standard 1564 modules(0) basic (1)} the "URI"
would be the character strifg)*urn:o0id:1.0.1564.0.1".

29.1.7 The "NCName" production is defined in W3C XML Namespaces, clause 2, production 4, and shall not
commence with charaeters that when uppercased are "XML".

NOTE - ThisGs-a‘requirement imposed by W3C XML Namespaces.

29.2 Restrictions

29.2:1~" This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the encoding control section.

29.3 Effect on encodings

29.3.1 A namespace-qualified name can be required for an associated tag name, for an attribute name, or for the
value of a type identification attribute. A namespace-qualified name is required if the type generating the name has a
final NAMESPACE encoding instruction.
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29.3.2  The "QualifiedOrUnqualifiedName" is:

QualifiedOrUnqualifiedName ::=
QualifiedName |
UnqualifiedName

QualifiedName ::=
PrefixedName [
UnprefixedName

UngqualifiedName ::=

UnprefixedName

PrefixedName ::=
DeclaredPrefix & ":" & UnprefixedName

UnprefixedName ::= NCName
DeclaredPrefix ::= NCName

29.3.3  The encoding of a namespace-qualified name requires either:

a) the use of the "PrefixedName" alternative for "QualifiedName" with the addition'to XML elements of
further attributes providing namespace declarations (as specified in W3C XML Namespaces); or

b) the use of the "UnprefixedName" alternative for "QualifiedName" with the addition to XML elements of
further attributes providing default namespace declarations (as specifiedin W3C XML Namespaces).

29.3.4  The choice of these two mechanisms and the XML elements to which the famespace declaration attributes are
added are an encoder's option.

NOTE 1 — W3C XML Namespaces specifies that a default namespace declarafien has in its scope only the name of the element
in which it is declared (and of child element names), but not of attributes on¢hat element or child elements.

NOTE 2 - It is recommended, but not required, that the recommended prefix’'in the NAMESPACE encoding instruction be used.

NOTE 3 — Use of the recommended prefix may be inappropriate if/NAMESPACE encoding instructions with different namespace
names but the same recommended prefix are present in the module’

30 The PI-OR-COMMENT encoding instruction

30.1 General
30.1.1 The "PIOrCommentlnstruction".is:

PiOrCommentInstruction 35
PI-OR-COMMENT

TargetList
AS

RestrictedCharacterStringValue
Position

Position::=
BEFORE-TAG
[\BEFORE-VALUE
| AFTER-VALUE
| AFTER-TAG

30:.2" The "TargetList" production is defined in 14.2.

30:1.3 This encoding instruction causes specified XML processing instructions and/or comments to be inserted
Xal
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NOTE — Subclause 10.2.5 permits an encoder (as an encoder's option) to insert additional XML processing instructions and XML
comments.

30.1.4  The "RestrictedCharacterStringValue" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, clause 37.
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30.2 Restrictions

30.2.1 The value of the "RestrictedCharacterStringValue" shall be the concatenation of one or more character strings
each of which conforms to the syntax of an XML Processing Instruction specified in W3C XML 1.0, 2.6, or to the
syntax of an XML Comment specified in W3C XML 1.0, 2.5, and defines the processing instructions and/or comments
that are to be inserted in the XML document.

30.2.2 An ASN.I type shall not have both a final UNTAGGED encoding instruction and a final PI-OR-COMMENT
encoding instruction.

ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE Or UNTAGGED.

30.2.4  There shall be no qualifying information in the "TargetList".

30.3 Effect on the encodings

30.3.1 If the "Position" is BEFORE-TAG, then the processing instructions and/or comments shall be\inserted before
the associated start-tag or empty-element tag. If that start-tag or empty-element tag is the start (Of 'Some enclosing
"ExtendedXMLValue", then any processing instructions and/or comments inserted before that/{ExtendedXMLvalue"
(using BEFORE-VALUE on the corresponding type) shall precede these processing instructionsiand/or comments in the
XML document.

30.3.2  If the "Position" is BEFORE-VALUE, then the processing instructions and/or gomments shall be inserted at the
start of the "ExtendedXMLValue". If that "ExtendedXMLValue" starts with a tag that is’the associated start-tag of some
embedded "ExtendedXMLValue", then any processing instructions and/or condmerts inserted before that associated
start-tag (using BEFORE-TAG on the corresponding type) shall follow these progessing instructions and/or comments in
the XML document.

NOTE - In this case the contents of the associated tags is never empty, and the empty-element tag cannot be used.

30.3.3  If the "Position" is AFTER-VALUE, then the processing idstructions and/or comments shall be inserted at the
end of the "ExtendedXMLValue". If that "Extended XML Value'“ends with a tag that is the associated end-tag of some
embedded "ExtendedXMLValue", then any processing instructions and/or comments inserted after that associated end-
tag (using AFTER-TAG on the corresponding type) shall precede these processing instructions and/or comment in the
XML document.

NOTE - In this case the contents of the associated tags.ds.niever empty, and the empty-element tag cannot be used.

30.3.4  If the "Position" is AFTER-TAG, then the'processing instructions and/or comments shall be inserted after the
associated end-tag or empty-element tag. If‘that end-tag or empty-element tag is the end of some enclosing
"ExtendedXMLValue", then any procéssing instructions and/or comments shall be inserted after that
"ExtendedXMLvalue" (using AFTER-VALUE on the corresponding type) shall follow these processing instructions
and/or comments in the XML document!

31 The TEXT encoding instruction

31.1 General
31.1.1  The "FextInstruction" is:

TextInstruction ::=
TEXT

TargetList
TextToBeUsed ?

TextToBeUsed ::=

AS
NewNameOrKeyword

31.1.2  The "TargetList" production is defined in 14.2.
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31.1.3  The purpose of this encoding instruction is:

a) in the absence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS, to enable values of boolean types,
enumerated types, bitstrings with named bits, and integers with named numbers, to be encoded as
character strings instead of empty-element tags;

b) in the presence of GLOBAL-DEFAULTS MODIFIED-ENCODINGS, to enable the character strings that are
used for the values of boolean types, enumerated types, bitstrings with named bits, and integers with
named numbers, to be changed.

31.1.4 The "NewNameOrKeyword" is defined in clause 28. The "NewName" in "NewNameOrKeyword" shall

contain at least one character.

31.2 Restrictions

31.2.1 This encoding instruction shall only be assigned to the following types, with qualifying irformation
identifying one or more of the identifiers used in the definition of the type (or true or false for the booleantype):

a) aboolean type definition; or
b) a bitstring type definition with named bits; or
¢) an enumerated type definition; or

d) an integer type definition with named numbers.

31.2.2  The final character strings used for the values of the type to which this enceding instruction is assigned shall
be distinct.

31.2.3 "NewName" in "NewNameOrKeyword" shall not be used if the "QualifyingInformation" is ALL. Subclause
28.2.3 does not apply to this use of "NewNameOrKeyword".

31.2.4 In the absence of a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encoding instruction, the set of final TEXT
encoding instructions for a type shall not produce text encodings for some abstract values and empty element encodings
for other abstract values.

NOTE - If there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS encoding instruction, then all encodings are text encodings.

31.2.5 If the TEXT encoding instruction is applied to abitstring type with named bits and "NewName" is used, the
"NewName" shall not contain "white-space with escapes" (see 8.1.5) and shall not commence with a "0" (DIGIT
ZERO) or a "1" (DIGIT ONE).

31.2.6 A type with this final encoding instruction shall not also have a final USE-NUMBER encoding instruction.

NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY -ATTRIBUTES, ANY - ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

31.2.7  The "QualifyingInformation" shall always be present.

31.3 Effect on encodings
31.3.1  One of the following five subclauses (31.3.2 to 31.3.6) applies.

31.3.2 If the .type is not a bitstring type with named bits and the "TextToBeUsed" is absent, the
"ExtendedXMIValue" encoding of each value referenced by the qualifying information for this instruction shall be a
character string/containing the characters of the identifier (or shall be true or £alse in the case of boolean types). For
integer types with named values, either the identifiers or the corresponding numbers shall be used (as an encoder's
option),

313:3  If the type is a bitstring type with named bits and the "TextToBeUsed" is absent, a character string identical to

the identifier of the bit shall represent the bit when it is set. Each abstract value shall be encoded as the concatenation
(pnccih]v Pmpf\/\ of these character eringc for all the bits that are set Qppm‘nfpd by "\vhifp-cpm‘ﬂ with F‘Q(‘QpPQ" (see

8.1.5).

31.3.4 If the type is not a bitstring type with named bits and the "TextToBeUsed" is present, then the following
subclauses apply (but see 31.3.5).

31.3.4.1 If the "NewName" alternative is used, the character string used to encode the value identified by the
"QualifyingInformation" is "NewName". Each occurrence of the characters "<", ">", and "&" in the "NewName" shall
be replaced either by one of the escape sequences "&1t;", "&gt;", and "&amp;" respectively, or by an escape sequence
of the form "&#n;" or "s&#xn;", specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.15.8.
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31.3.4.2 If the "Keyword" alternative is used, the character string used to encode values of the type is the identifier
name, modified as specified below.

31.3.4.3 If the "Keyword" is CAPITALIZED, then the first character of the name is replaced by the upper-case
equivalent, otherwise the name is not affected.

31.3.4.4 If the "Keyword" is UNCAPITALIZED, then the name is unchanged.

31.3.4.5 If the "Keyword" is UPPERCASED, then all characters of the name that are lower-case letters are replaced by
their upper-case equivalent. Other characters are unchanged.

31.3.4.6 If the "Keyword" 1s LOWERCASED, then all characters of the name that are upper-case letters are replaced by
their lower-case equivalent. Other characters are unchanged.

31.3.5 If the type is an integer type with named values, the character strings produced by application of sub-
clauses 31.3.4.1 to 31.3.4.6 shall be used in place of the identifiers. Either the character strings or the corresponding
numbers shall be used (as an encoder's option).

31.3.6  If the type is a bitstring type with named bits and the "TextToBeUsed" is present, subclauses 31.3.4.1
to 31.3.4.6 shall be applied to each bit identifier to produce the character string that represents the bif when it is set. The
bitstring value shall then be encoded as the concatenation (possibly empty) of these character strings’for all the bits that
are set, separated by "white-space with escapes".

32 The UNTAGGED encoding instruction

32.1 General
32.1.1 The "UntaggedInstruction" is:

UntaggedInstruction ::=
UNTAGGED

TargetList
32.1.2  The "TargetList" production is defined in 14.2.

32.1.3  (Tutorial) An informal description of the effe¢t/of UNTAGGED on ASN.1 constructors is provided in Annex B.
This clause and its subclauses provide a tutorial introduction illustrating some of the effects of using UNTAGGED.

32.1.4 Used (possibly repeatedly and nested)din conjunction with sequence, set, choice, sequence-of, and set-of, it
enables an almost arbitrary pattern of XML elements to be specified. Its effect is to remove the XML start-tag that
precedes the "ExtendedXMLValue" of the\"T'ype" to which it is applied and the XML end-tag that follows it, resulting
in the XML elements normally contained-between those tags becoming partial XML content.

32.1.5 Applied to a choice type.as a component of a sequence or set, it specifies the inclusion at that point in the
sequence (set) of exactly one, of the alternatives of the choice type (or none if the choice type is an OPTIONAL
component). The identifier,of the choice type does not appear in the encoding. Some alternatives of the choice type may
be XML elements, but gthérs may be partial XML content containing an almost arbitrary pattern of multiple elements,
through use of UNTAGGED in the definition of those alternatives.

32.1.6  Appliedte-a sequence-of type as a component of a sequence or set, it specifies the inclusion at that point in
the sequence (set)of a specified or arbitrary number of repetitions of the sequence-of component (which may produce a
single XMK element, or may produce partial XML content if it is itself UNTAGGED).

32.1.7< HYApplied to a sequence (or set) type or a sequence-of (or set-of) type as the alternative of a choice type, it
enables that alternative to consist of the partial XML content which is the "ExtendedXMLValue" of the sequence, set,
séquence-of or set-of.

32.1.8 A separate finction of IINTAGGED when applied to a character-encodable type is to enable character content to |

appear in the encoding of a sequence, with no tags around that content. This use is restricted to a component of a
sequence which is not itself untagged.

NOTE — The restriction is in order to simplify the rules needed to ensure easy and unambiguous decoding.
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32.2 Restrictions
32.2.1 Inall instances of use, the enclosing type shall be a sequence, set, choice, sequence-of, or set-of type.

32.2.2 If the type is a character-encodable type, the enclosing type shall be a sequence type without a final
UNTAGGED encoding instruction. The type shall not be marked OPTIONAL or DEFAULT. All the other components of the
enclosing sequence type (if any) shall have a final ATTRIBUTE or ANY-ATTRIBUTES encoding instruction.

32.2.3 If the type is not a character-encodable type, it shall be a sequence, a set, a choice, a sequence-of, a set-of, an
octetstring or bitstring type with a contained "Type" without ENCODED BY, or an open type.

32.2.4  This encoding instruction shall not be applied to a type that has an empty "Extended XML Value" encoding for
one of its abstract values, if the type is used as:

a) acomponent of a sequence or set type with OPTIONAL or DEFAULT; or
b) the component of a sequence-of or set-of type; or

¢) an alternative of a choice type, if another alternative of the same choice type)‘has an empty
"ExtendedXMLValue" encoding for one of its abstract values and has a final UNTAGGED encoding
instruction.

EXAMPLE: A type that is a sequence type with all of its components OPTIONAL has an abstract value with an empty
"ExtendedXMLValue" encoding, as does a sequence-of type where zero repetitions are allowed.

32.2.5 This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the encoding control section.

32.2.6 A type with this final encoding instruction shall not have any(of* the final encoding instructions ANY-
ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, DEFAULT - FOR-EMPTY, EMBED~VALUES, PI-OR-COMMENT, USE-NIL, USE-
ORDER OI USE-TYPE.

32.27  There shall be no qualifying information in the "TargetList!'.

323 Effect on encodings
32.3.1 Ifthe type is encoded as a top-level type, this €éncoding instruction shall be ignored.

32.3.2  If the enclosing type is a choice type, the\'ExtendedXMLChoiceValue" (see 17.5.1) for this alternative of the
enclosed type shall be the "ExtendedXWlValue" of the alternative (the second alternative in the
"ExtendedXMLChoiceValue" production).

NOTE - This "ExtendedXMLValue" for the'alternative may be a single XML element or may be partial XML content consisting
of multiple XML elements.

32.3.3 If the enclosing type is a(sequence or set type, the "ExtendedXMLNamedValue" (see 17.6) for this component
of the enclosed type shall be replaced by the "ExtendedXMLValue" of the component (the second alternative in the
"ExtendedXMLNamedValug'-production).

NOTE - This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multiple XML
elements.

32.3.4  If the enélosing type is a sequence-of or set-of type, the "ExtendedXMLDelimitedItem" (if used — see 17.7) of
each repetition shall be replaced by the "ExtendedXMLValue" enclosed in the "ExtendedXMLDelimitedItem".
NOTE L= It.s not possible to use UNTAGGED unless a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS has been included in
the enceding control section, in which case "ExtendedXMLValueList" is not permitted (see 17.7.2).

NOTE 2 — This "ExtendedXMLValue" may be a single XML element or may be partial XML content consisting of multiple
XML elements.

32.3.5  If the type is an octetstring or bitstring type with a contained "Type" without ENCODED BY, or an open type,
the "FxtendedXMT Value" shall be an "ExtendedXMT TypedValne" (not an "xmlhstring" ar an "XMT Rase64String™)

NOTE — Such types do not match the definition of character-encodable type (see 3.2.2 fer). Subclause 32.3.5 implies that when
they have a final UNTAGGED encoding instruction, they are always encoded as XML elements.
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33 The USE-NIL encoding instruction

33.1 General
33.1.1 The "UseNillnstruction" is:

UseNillnstruction ::=
USE-NIL

TargetList

d33.1.2 I'ne "TargetlList” production 1s deTined n [4.2.

33.1.3  This encoding instruction provides an optimized EXTENDED-XER encoding for a sequence with a single
OPTIONAL component whose other components (if any) all have a final ATTRIBUTE or ANY-ATTRIBUTES encoding
instruction, possibly preceded by an initial sequence-of type supporting USE-ORDER (see clause 35).

33.1.4 In the absence of this encoding instruction, the optional component would encode as follows:

a) (the "not missing but empty" case) if the component is present in the abstract value,(with the abstract
value that has an empty "ExtendedXMLValue" encoding, an "ExtendedXMLNamedValue" for the
component is present in the XML document, usually as an empty-element tag (or‘with adjacent start and
end tags);

b) (the "missing" case) if the component is absent in the abstract value, the "ExtendedXMLNamedValue" is
not present;

¢) (the "not missing and not empty" case) if the component is present in the abstract value with an abstract
value that does not have an empty encoding, an "ExtendedXMENamedValue" for the component is
present with non-empty content.

33.1.5 Use of USE-NIL requires that the absence of the optional component (case b) above) be signalled by the
inclusion of a nil identification attribute with name "nil" and a value of'gither "true" or "1".

33.1.6 In cases a) and c) of 33.1.4, the nil identification attribGtg can either be omitted (as an encoder's option), or it
can be present with a value of either "false" or "0". The“optional component shall be encoded by omitting the
associated tags.

33.2 Restrictions

33.2.1 The USE-NIL encoding instruction ghall only be assigned to a sequence type that has an OPTIONAL
component without a final ATTRIBUTE encoding instruction. All the other components of the sequence type, if any,
shall have a final ATTRIBUTE or ANY-ATTRIBUTES encoding instruction, or shall be the sequence-of components
supporting a USE-ORDER or an EMBED<VALUES encoding instruction that are also final encoding instructions on the
sequence type.

33.2.2  The sequence type shall not have a final UNTAGGED encoding instruction.

33.2.3 The opTIONAL (component shall not have any of the final encoding instructions ANY-ELEMENT, ANY-
ATTRIBUTES, DEFAULT~EOR-EMPTY, EMBED-VALUES, PI-OR-COMMENT, UNTAGGED, USE-NIL, USE-ORDER Or USE-
TYPE.

NOTE — Apart-from UNTAGGED, the encoding instructions listed above are those that cannot be applied to a type that has a final
UNTAGGED~eneoding instruction.

33.24 If<the opTIONAL component is not a character-encodable type, then it shall be a sequence, set, choice,
sequence;of, set-of type, an open type, or an octetstring or bitstring type with a contained "Type" and without ENCODED
BY,

33.2.5 If the OPTIONAL component is a sequence type, none of its components shall have a final ATTRIBUTE or
| ANY-ATTRIBUTES encodinginstruction-

33.2.6  This encoding instruction shall not be assigned unless there is a GLOBAL-DEFAULTS MODIFIED-ENCODINGS
encoding instruction in the encoding control section.

33.2.7 A type with this final encoding instruction shall not also have any of the final encoding instructions
UNTAGGED Or USE-QNAME.
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NOTE — The following final encoding instructions can never occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, ANY-ELEMENT, ATTRIBUTE, BASE64, DECIMAL, LIST, TEXT, USE-
NUMBER, USE-TYPE, USE-UNION, WHITESPACE.

33.2.8 There shall be no qualifying information in the "TargetList".

333 Effect on encodings

33.3.1 If the oPTIONAL component is absent (case b) of 33.1.4), then a nil identification attribute with name "nil"
and a value of either "true" or "1" shall be added to the "AttributeList" of the enclosing element.

33.3.2 Ifthe oPTIONAL component is present (cases a) and ¢) of 33.1.4), the nil identification attribute can either be
omitted (as an encoder's option), or it can be added to the "AttributeList" of the enclosing element with a value of either
"false" or "0". The optional component shall be encoded by omitting the associated tags.

34 The USE-NUMBER encoding instruction

34.1 General
34.1.1 The "UseNumberlnstruction" is:

UseNumberInstruction ::=
USE-NUMBER

TargetList
34.1.2  The "TargetList" production is defined in 14.2.

34.1.3  The purpose of this encoding instruction is to modify the encodinig/of an enumerated type so that the numbers
in the "NamedNumber" enumerations are used instead of the names.

34.2 Restrictions
34.2.1 This encoding instruction shall be ignored unless it.is' applied to an enumerated type.

34.2.2 A type with this final encoding instruction shallnot also have a final TEXT encoding instruction.

NOTE — The following final encoding instructions canvhever occur together with this final encoding instruction because their
application to the type is forbidden: ANY-ATTRIBUTES, ANY - ELEMENT, BASE64, DECIMAL, EMBED-VALUES, LIST, USE-NIL, USE-
ORDER, USE-QNAME, USE-TYPE, USE-UNION, WHITESPACE.

34.2.3  There shall be no qualifying inforimation in the "TargetList".

34.3 Effect on encodings
34.3.1 The "ExtendedXMLEnumeratedValue" is:

ExtendedXMEEnumeratedValue ::=
EmptyElementEnumerated
| TextEnumerated
| XMLSignedNumber

34.3.2 The'EmptyElementEnumerated" and "TextEnumerated" are defined in ITU-T Rec. X.680 | ISO/IEC 8824-1,
19.8 and 19.9.

34.3.3:V The "XMLSignedNumber" is defined in ITU-T Rec. X.680 | ISO/IEC 8824-1, 18.9 and 18.12, and shall be the
number in the "NamedNumber" of the enumeration.

34.3.4 The XMLSignedNumber alternative shall be used if and only if the enumerated type has this final encoding

instruction.

NOTE - If a GLOBAL-DEFAULTS of MODIFIED-ENCODINGS is present in the XER Encoding Control Section but the
enumerated type does not have this final encoding instruction, then the second alternative is used. If there is no GLOBAL-
DEFAULTS of MODIFIED-ENCODINGS present in the XER Encoding Control Section, then the first alternative is used.
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