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1. Introduction

<Introduction part (optional)>

2. Reason for Change

This pCR introduces the maps as an alternative to arrays.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.501 v0.4.0.

* * * First Change * * * *

5.2.2
Resources and HTTP Methods

Resources and HTTP methods shall specify the resource URI, resource URI variables for the resource and the standard HTTP methods supported by the resource. 
Resource URI: {apiRoot}/{apiName}/{apiVersion}/{apiSpecificResourceUriPart}
The resource URI variables supported by the resource shall be defined in Table 5.2.2-1.
Table 5.2.2-1: Resource URI variables for the resource
	Name
	Definition

	< Name of resource URI variables for resource>
	< Definition of resource URI variables for resource >


Each method supported by the resource shall be described including the URI query parameters supported by the method, data structures supported by the request body, and the data structures supported by the response body.

URI query parameters supported by the method shall be defined as table 5.2.2-2 illustrates.
Table 5.2.2-2: URI query parameters supported by a method on the resource
	Name
	Data type
	P
	Cardinality
	Description

	<name> or n/a
	<type> or <leave empty>
	<M, C or O>
	0..1 or 1 or 0..N or 1..N or <leave empty>
	<only if applicable>


Name: Name of query parameter in URI. If no query parameter presents for the URI, the name should be marked as "n/a".
Data type: Data type of URI query parameters, i.e. data type defined in specification or leave empty.

P: Presence condition of URI query parameters. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

Cardinality: Defines the allowed number of occurrence. It shall be "0..1", "1", "0..N", "1..N" or leave empty.

Description: Additional information for URI query parameter, i.e. describes the use of the parameter or the presence condition of the parameter and so on.
Data structures supported by the request body of the method shall be specified as table 5.2.2-3 illustrates.

Table 5.2.2-3: Data structures supported by the request body on the resource

	Data type
	P
	Cardinality
	Description

	"<type>" or 
"array(<type>)" or "map(<type>)"or n/a
	"M", "C" or "O"
	"0..1", "1", "0..N", "1..N" or "M..N", or <leave empty>
	<only if applicable>


Data type: Data type of the data structure in the request body. If the data type is indicated as "<type>", the request body shall be of data type <type>. If the data type is indicated as "array(<type>)", the request body shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the request body shall be an object (see IETF RFC 8259 [3]) encoding a map (see OpenAPI specification [4]) that contains as values elements of data type <type>. If no request body is allowed, the Data type shall be marked as "n/a".
P: Presence condition of a data structure in request body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

Cardinality: Defines the allowed number of occurrence of data type <type>. A cardinality of "0..N", "1..N" or "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers greater than 0, For data type "<type>", the cardinality shall be set to "0..1" if the Presence condition is "C" or "O", and to "1" if the Presence condition is "M". The Cardinality shall be left empty if no request body is allowed.
Description: Additional information for a data structure, i.e. describes the use of the data structure or the presence condition of the data structure and so on.


Data structures supported by the response body of the method shall be specified as table 5.2.2-4 illustrates.

Table 5.2.2-4: Data structures supported by the response body on the resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	"<type>" or 
"array(<type>)" or "map(<type>)"or n/a
	"M", "C" or "O"
	"0..1", "1", "0..N", "1..N" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case> 

or 

<Meaning of the error case with additional statement regarding error handling>


Data type: Data type of the data structure in the response body. If the data type is indicated as "<type>", the response body shall be of data type <type>. If the data type is indicated as "array(<type>)", the response body shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the response body shall be an object (see IETF RFC 8259 [3]) encoding a map (see OpenAPI specification [4]) that contains as values elements of data type <type>. If no response body is allowed, the Data type shall be marked as "n/a".
P: Presence condition of a data structure in response body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

Cardinality: Defines the allowed number of occurrence of data type <type>. A cardinality of "0..N", "1..N" or "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers greater than 0, For data type "<type>", the cardinality shall be set to "0..1" if the Presence condition is "C" or "O", and to "1" if the Presence condition is "M". The Cardinality shall be left empty if no response body is allowed.
Response codes: Lists applicable response codes with name from HTTP Status Code Registry at IANA [12]. 
Description: Additional information for a response, i.e. describes the meaning of the success case or meaning of the error case with additional statement regarding error handling.  
* * * Next Change * * * *

5.2.3
Representing RPC as Custom Operations on Resources

Custom operations (RPC-style interaction) may be used on a resource. The description of each custom operation contains the custom operation URI, the HTTP method on which the operation is mapped (typically POST), data structures supported by the request body and the data structures supported by the response body.
An overview of the custom operations on a resource is illustrated in table 5.2.3-1.
Table 5.2.3-1: Custom operation
	Custom operation URI
	Mapped HTTP method
	Description

	<custom operation URI>
	e.g. POST
	<Operation executed by custom operation>

	
	
	


Data structures supported by the request body of the method shall be specified as table 5.2.3-2 illustrates.

Table 5.2.3-2: Data structures supported by the mapped HTTP method request body on the resource

	Data type
	P
	Cardinality
	Description

	"<type>" or 
"array(<type>)" or "map(<type>)"or n/a
	"M", "C" or "O"
	"0..1", "1", "0..N", "1..N" or "M..N", or <leave empty>
	<only if applicable>


Data type: Data type of the data structure in the request body. If the data type is indicated as "<type>", the request body shall be of data type <type>. If the data type is indicated as "array(<type>)", the request body shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the request body shall be an object (see IETF RFC 8259 [3]) encoding a map (see OpenAPI specification [4]) that contains as values elements of data type <type>. If no request body is allowed, the Data type shall be marked as "n/a".
P: Presence condition of a data structure in request body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

Cardinality: Defines the allowed number of occurrence of data type <type>. A cardinality of "0..N", "1..N" or "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers greater than 0, For data type "<type>", the cardinality shall be set to "0..1" if the Presence condition is "C" or "O", and to "1" if the Presence condition is "M". The Cardinality shall be left empty if no request body is allowed.
Description: Additional information for a data structure, i.e. describes the use of the data structure or the presence condition of the data structure and so on.


Data structures supported by the response body of the method shall be specified as table 5.2.3-3 illustrates.

Table 5.2.3-3: Data structures supported by the mapped HTTP method response body on the resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	"<type>" or 
"array(<type>)" or "map(<type>)"or n/a
	"M", "C" or "O"
	"0..1", "1", "0..N", "1..N" or "M..N", or <leave empty>
	<list applicable codes with name from the applicable RFCs>
	<Meaning of the success case> 

or 

<Meaning of the error case with additional statement regarding error handling>


Data type: Data type of the data structure in the response body. If the data type is indicated as "<type>", the response body shall be of data type <type>. If the data type is indicated as "array(<type>)", the response body shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the response body shall be an object (see IETF RFC 8259 [3]) encoding a map (see OpenAPI specification [4]) that contains as values elements of data type <type>. If no response body is allowed, the Data type shall be marked as "n/a".
P: Presence condition of a data structure in response body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

Cardinality: Defines the allowed number of occurrence of data type <type>. A cardinality of "0..N", "1..N" or "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers greater than 0, For data type "<type>", the cardinality shall be set to "0..1" if the Presence condition is "C" or "O", and to "1" if the Presence condition is "M". The Cardinality shall be left empty if no response body is allowed.
Response codes: Lists applicable response codes with name from HTTP Status Code Registry at IANA [12].

Description: Additional information for a response, i.e. describes the meaning of the success case or meaning of the error case with additional statement regarding error handling.

* * * Next Change * * * *

5.2.4.2
Structured data types
The structured data types shall represent an object (see IETF RFC 8259 [3]). The structured data types shall contain attributes that are simple data types, structured data types, arrays (see IETF RFC 8259 [3]), maps (see OpenAPI specification [4]) or enumerations. 
While an array represents a list of values (all of the same type and with significance in the order of sequence), a map represents a list of key-value pairs (all keys are of type string and are unique identifiers (assigned by the application rather than by the schema) within the map, and all values are of the same type) with no significance in the order of sequence.

NOTE:
Maps can enable a faster lookup of elements identified by some key in huge data structures compared to arrays that contain the key within the elements. Maps can also be used instead of arrays to modify individual elements when modification instructions of the PATCH method are compliant to IETF RFC 7396 [7].
Each structured data type shall be specified in a separate subclause as illustrated in table 5.2.4.2-1.

Table 5.2.4.2-1: Definition of type <Data type>

	Attribute name
	Data type
	P
	Cardinality
	Description

	<attribute name>
	"<type>" or "array(<type>)" or "map(<type>)"
	"M", "C" or "O"
	"0..1", "1", "0..N", "1..N" or "M..N", 
	<only if applicable>


Attribute name: Name of attributes that belong to the specified data type.

Data type: Data type of the attribute. If the data type is indicated as "<type>", the attribute shall be of data type <type>. If the data type is indicated as "array(<type>)", the attribute shall be an array (see IETF RFC 8259 [3]) that contains elements of data type <type>. If the data type is indicated as "map(<type>)", the attribute shall be an object (see IETF RFC 8259 [3]) encoding a map (see OpenAPI specification [4]) that contains as values elements of data type <type>.
P: Presence condition of a data structure in request body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

Cardinality: Defines the allowed number of occurrence of data type <type>. A cardinality of "0..N", "1..N" or "M..N", is only allowed for data types "array(<type>)" and "map(<type>)" and indicates the number of elements within the array or map; the values M and N can either be the characters "M" and "N", respectively, or integer numbers greater than 0, For data type "<type>", the cardinality shall be set to "0..1" if the Presence condition is "C" or "O", and to "1" if the Presence condition is "M".
Description: Describes the meaning and use of the attribute and may contain normative statements.
* * * Next Change * * * *

5.3
Open API specification files

This clause provides guidelines on documentation of the Open API specification files.

5.3.x
Structured data types
The OpenAPI specification [4] file shall contain a definition in the components/schemas section defining a schema with the name of the structured data type as key.
The schema shall contain:

-
"type: object";

-
If any attributes in the structured data type are marked as mandatory, a "required" keyword listing those attributes;

-
A "properties" keyword containing for each attribute in the structured data type an entry with the attribute name as key and;

1.
if the data type is "<type>"
a.
if the data type of the attribute is "string", "number", "integer", or "boolean", a type definition using that data type as value ("type: <data type>"); or

b.
otherwise a reference to the data type schema for the data type <data type> of the attribute, i.e. "$ref: '#/components/schemas/<data type>'" if that data type schema is contained in the same OpenAPI specification file and "$ref: '<filename>#/components/schemas/<data type>'" if that data type schema is contained in file <filename> in the same directory on the same server.

2.
if the data type is "array(<type>)":
a.
a type definition "type: array";

b.
an "items:" definition containing

i).
if the data type of the attribute is "string", "number", "integer", or "boolean", a type definition using that data type as value ("type: <data type>"); or

ii).
otherwise a reference to the data type schema for the data type <data type> of the attribute, i.e. "$ref: '#/components/schemas/<data type>'" if that data type schema is contained in the same OpenAPI specification file and "$ref: '<filename>#/components/schemas/<data type>'" if that data type schema is contained in file <filename> in the same directory on the same server.

c.
if the cardinality contained an integer value <m> as lower boundary, "minItems: <m>"; and

d.
if the cardinality contained an integer value <n> as upper boundary, "maxItems: <n>"; 

3.
if the data type is "map(<type>)";
a.
a type definition "type: object"; and

b.
an "additionalProperties:" definition containing

i).
if the data type of the attribute is "string", "number", "integer", or "boolean", a type definition using that data type as value ("type: <data type>"); or

ii).
otherwise a reference to the data type schema for the data type <data type> of the attribute, i.e. "$ref: '#/components/schemas/<data type>'" if that data type schema is contained in the same OpenAPI specification file and "$ref: '<filename>#/components/schemas/<data type>'" if that data type schema is contained in file <filename> in the same directory on the same server.

c.
if the cardinality contained an integer value <m> as lower boundary, "min Properties: <m>"; and

d.
if the cardinality contained an integer value <n> as upper boundary, "max Properties: <n>";

4.
"description: <description>", where <description> is the description of the attribute in the table defining the structured data type.

Example: 
Table 5.3.X-1: Definition of type ExampleStructuredType

	Attribute name
	Data type
	P
	Cardinality
	Description

	exSimple
	ExSimple
	M
	1
	exSimple attribute description

	exArrayElements
	array(string)
	O
	0..10
	exArrayElements attribute description

	exMapElements
	map(ExStructure)
	M
	1..N
	exMapElements attribute description


The data structure in table 5.3.X-1 is described in an OpenAPI specification file as follows:
components:

  schemas:

    ExampleStructuredType:

      type: object

      required:

        - exSimple
        - exMapElements
      properties:

        exSimple:

          $ref: '#/components/schemas/ExSimple'
          description: exSimple attribute description
        exArrayElements:

          type: array

          items:

            type: string

          minItems: 0
          maxItems: 10
          description: exArrayElements attribute description
        exMapElements:

          type: object
          additionalProperties:

            $ref: '#/components/schemas/ExStructure'

          minProperties: 1
          description: exMapElements attribute description
* * * End of Change * * * *
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