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Table 4: ASN.1 type constraint to TTCN‑3 subtype conversions

	Type (or derived from such a type by tagging or subtyping)
	Single Value
	Contained Subtype (h)
	Value Range
	Size Constraint
	Permitted Alphabet
	Type Constraint
	Inner Subtyping
(see i)
	Pattern Constraint
	User defined constraint
	Table constraint
(see k)
	Relation constraint
(see k)
	Content constraint

	Bit String
	list
	single value: list, size: length
	No
	length
	No
	No
	No
	No
	ignore
	No
	No
	ignore

	Boolean
	list
	list
	No
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	Choice
	list
	list
	No
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Embedded-pdv (see a)
	list
	No
	No
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Enumerated
	list
	list
	No
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	External (see a)
	list
	No
	No
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Instance-of (see a and b)
	list
	list
	No
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Integer
	list
	single value: list, value range: range
	range and/or list (l,m)
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	Null
	ignore
	ignore
	No
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	Object class field type
	(see c)
	(see c)
	No
	No
	No
	No
	No
	No
	ignore
	list
	ignore
	No

	Object Descriptor (see e)
	list
	single value: list, size: length, perm.alphabet: range
	No
	length
	range
	No
	No
	No
	ignore
	No
	No
	No

	Object Identifier
	list
	list
	No
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	Octet String
	list
	single value: list, size: length
	No
	length
	No
	No
	No
	No
	ignore
	No
	No
	ignore

	open type
	No
	No
	No
	No
	No
	anytype with list constraint
	No
	No
	ignore
	No
(see m)
	No
(see m)
	No

	Real
	list
	single value: list, value range: range
	range, and/or list (n,o)
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Relative Object Identifier
(see d)
	list
	list
	No
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	Restricted Character String Types
	list
	single value: list, size: length, perm.alphab.:
range
	range
	length
	range
	No
	No
	Ignore
(see g)
	ignore
	No
	No
	No

	Sequence
	list
	list
	No
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Sequence-of
	list
	single value: list, value range: range
	No
	length
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Set
	list
	list
	No
	No
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Set-of
	list
	single value: list, value range: range
	No
	length
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	Time Types (see a)
	list
	list
	No
	No
	No
	No
	No
	No
	ignore
	No
	No
	No

	Unrestricted Character String Type (see a)
	list
	No
	No
	length (applied to field "string-value")
	No
	No
	convert to full type
	No
	ignore
	No
	No
	No

	NOTES:

(a)
These types are seen from TTCN‑3 as being equivalent to their associated types.

(b)
Type-id field of the associated type for Instance of shall be replaced by the type of the &id field the value field is anytype (annex C of ITU-T Recommendation X.681 [3]).

(c)
Replaced by the referenced type, thus applicable as to the referenced type.

(d)
Seen as object identifier from TTCN‑3.

(e)
Its associated type is a restricted character string type.

(f)
Open type is replaced by anytype.
(g)
Character patterns can only be used in constants, variables, templates and module parameters in TTCN‑3 but cannot be used for subtyping.
(h)
Contained subtype constraints shall be replaced by literal constraints at import.

(i)
Information in this column relates to the TTCN‑3 views of ASN.1 definitions. Encoding/decoding shall be according to the root type, thus extra information for encoding also has to be stored which are not shown in this table.

(j)
Applicable to notations for the object class field type only.

(k)
Applicable when the open type is defined using the notation for the object class field type (see above).
(l)
If the lower and the upper boundaries of an ASN.1 range equal, the range shall be translated to a TTCN‑3 list subtyping, corresponding to the allowed ASN.1 value (pls. note, there may be more than one ranges in an ASN.1 range subtype specification).
(m)
For each range, not obeying rule (l) above a TTCN‑3 subtype range shall be generated, considering the following:
If the lower boundary of an ASN.1 range is MIN, the lower boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the lower boundary of the ASN.1 type's parent type or ‑infinity (if the parent type is a built-in type or has no lower boundary, i.e. MIN – either open or closed - is used along the whole derivation chain).
If the lower boundary of an ASN.1 range is MIN<, the lower boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the lower boundary of the ASN.1 type's parent type plus 1 or ‑infinity (if the parent type is a built-in type or has no lower boundary, i.e. MIN – either open or closed - is used along the whole derivation chain).
If the lower boundary of an ASN.1 range is a value and is a closed boundary (i.e. not MIN and does not include the "<" symbol), the lower boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the ASN.1 lower boundary.
If the lower boundary of an ASN.1 range is a value and is an open boundary (i.e. not MIN< and does include the "<" symbol), the lower boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the ASN.1 lower boundary plus 1.

If the upper boundary of an ASN.1 range is MAX, the upper boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the upper boundary of the ASN.1 type's parent type or infinity (if the parent type is a built-in type or has no upper boundary, i.e. MAX – either open or closed - are used along the whole derivation chain).
If the upper boundary of an ASN.1 range is <MAX, the upper boundary of the TTCN‑3 range shall be inclusive and its value shall be the upper boundary of the ASN.1 type's parent type minus 1 or infinity (if the parent type is a built-in type or has no upper boundary, i.e. MAX – either open or closed - are used along the whole derivation chain).
If the upper boundary of an ASN.1 range is a value and is a closed boundary (i.e. not MAX and does not include the "<" symbol), the upper boundary of the TTCN‑3 range shall be inclusive and its value shall be the ASN.1 upper boundary.
If the upper boundary of an ASN.1 range is a value and is an open boundary (i.e. not <MAX and does include the "<" symbol), the upper boundary of the TTCN‑3 range shall be inclusive and its value shall be the ASN.1 upper boundary minus 1.
(n)
If the lower and the upper boundaries of an ASN.1 range equal, the range shall be translated to a TTCN‑3 list subtyping, corresponding to the allowed ASN.1 value (pls. note, there may be more than one ranges in an ASN.1 range subtype specification).

(o)
For each range, not obeying rule (n) above a TTCN‑3 subtype range shall be generated, considering the following:
If the lower boundary of an ASN.1 range is MINUS-INFINITY, the lower bound of the corresponding TTCN‑3 range shall be –infinity.
If the lower boundary of an ASN.1 range is MIN, the lower boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the lower boundary of the ASN.1 type's parent type or ‑infinity (if the parent type is a built-in type or has no lower boundary, i.e. MIN and/or MINUS-INFINITY – either open or closed - are used along the whole derivation chain).
If the lower boundary of an ASN.1 range is MIN<, the lower boundary of the corresponding TTCN‑3 range shall be either an exclusive value equivalent to the lower boundary of the ASN.1 type's parent type or ‑infinity (if the parent type is a built-in type or has no lower boundary, i.e. MIN and/or MINUS-INFINITY – either open or closed - are used along the whole derivation chain).
If the lower boundary of an ASN.1 range is a numerical value and is a closed boundary (i.e. not MIN or MINUS-INFINITY and does not include the "<" symbol), the lower boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the ASN.1 lower boundary.
If the lower boundary of an ASN.1 range is a numerical value and is an open boundary (i.e. not MIN< or MINUS-INFINITY< and does include the "<" symbol), the lower boundary of the corresponding TTCN‑3 range shall be exclusive and its value shall be the ASN.1 lower boundary.

If an upper boundary of an ASN.1 range is NOT-A-NUMBER, a TTCN‑3 range with the upper boundary infinity and the list subtype value not_a_number shall be generated for this range.
If an upper boundary of an ASN.1 range is <NOT-A-NUMBER, a TTCN‑3 range with the upper boundary infinity shall be generated for this range.
If the upper boundary of an ASN.1 range is PLUS-INFINITY, the upper bound of the corresponding TTCN‑3 range shall be infinity.
If the upper boundary of an ASN.1 range is MAX, the upper boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the upper boundary of the ASN.1 type's parent type or infinity (if the parent type is a built-in type or has no upper boundary, i.e. MAX, PLUS-INFINITY or NOT-A-NUMBER – either open or closed - are used along the whole derivation chain).
If the upper boundary of an ASN.1 range is <MAX, the upper boundary of the corresponding TTCN‑3 range shall be either an exclusive value equivalent to the upper boundary of the ASN.1 type's parent type or infinity (if the parent type is a built-in type or has no upper boundary, i.e. MAX, PLUS-INFINITY or NOT-A-NUMBER – either open or closed - are used along the whole derivation chain).
If the upper boundary of an ASN.1 range is a numerical value and is a closed boundary (i.e. not MAX, PLUS-INFINITY or NOT-A-NUMBER and does not include the "<" symbol), the upper boundary of the corresponding TTCN‑3 range shall be inclusive and its value shall be the ASN.1 upper boundary.
If the upper boundary of an ASN.1 range is a numerical value and is an open boundary (i.e. not <MAX, <PLUS-INFINITY or <NOT-A-NUMBER and does include the "<" symbol), the upper boundary of the corresponding TTCN‑3 range shall be exclusive and its value shall be the ASN.1 upper boundary.
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