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11.1.1.1
createMOI operation
11.1.1.1.1
Creation with identifier selection by the service consumer
11.1.1.1.1.1
Description

This operation is invoked by createMOI operation service consumer to request the createMOI operation service provider to create a Managed Object instance in the MIB maintained by the createMOI operation service provider. This operation will create only one Managed Object instance.

The createMOI service consumer supplies the values of all attributes that are supported, i.e. a) attributes whose Support Qualifier is M and b) attributes whose Support Qualifier is O. The special cases are:

1)
If the attribute has a default value specified. In such case, if the createMOI service consumer supplies a value, the supplied value is used; otherwise, the default value is used.
2)
If the attribute is specified as capable of carrying a null value or carrying no information. In such case, if the createMOI service consumer supplies a (non-null) value, the supplied value is used; otherwise, the null value is used.
3)
If the attribute does not have a default value specified and is specified as incapable of carrying null value and incapable of carrying no information, if there is a createMOI service provider defined default value, then that value will be used.
11.1.1.1.1.2
Input parameters
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	managedObjectClass
	M
	class
	This parameter specifies the class of the new managed object instance. 

	managedObjectInstance
	M
	DN
	This parameter specifies the instance of the managed object that is to be created and registered. This is a full DN according to 3GPP TS 32.300 [5].

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter may have a null value. When this parameter is supplied, it contains a list of name/value pairs specifying attribute identifiers and their values to be assigned to the new managed object. These values override the values for the corresponding attributes derived from the default value set specified in the definition of the managed object's class.  


11.1.1.1.1.3
Output parameters
	Parameter name
	Support Qualifier
	Matching Information / Legal Values
	Comment

	attributeListOut
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This list of name/value pairs contains the attributes of the new managed object and the actual value assigned to each. 

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	Indicating success or failure


11.1.1.1.1.4
Results

In case of success, the ManagedEntity instance has been created. In case of failure, indication of the failure is provided in the Output parameters.

11.1.1.1.2
Creation with identifier selection by the service provider
11.1.1.1.2.1
Description

This operation is invoked by a service consumer to request a service provider to create a single managed object instance. The identifier of the new instance is selected by the service provider
The service consumer supplies the values of all attributes of the managed object class. The special cases are:

1)
If the attribute has a default value specified. In such case, if the service consumer supplies a value, the supplied value is used; otherwise, the default value is used.
2)
If the attribute is specified as capable of carrying a null value or carrying no information. In such case, if the service consumer supplies a (non-null) value, the supplied value is used; otherwise, the null value is used.
3)
If the attribute does not have a default value specified and is specified as incapable of carrying null value and incapable of carrying no information, if there is a service provider defined default value, then that value will be used.
In Rel-16 creation with identifier selection by the service provider is only used togeter with the Slice NRM specified in TS 28.541 [3].
11.1.1.1.2.2
Input parameters

	Parameter Name
	S
	Information Type / Legal Values
	Comment

	managedObjectClass
	M
	class
	Managed object class of the new managed object instance to be created.

	parentManagedObjectInstance
	M
	DN
	Parent of the managed object instance to be created

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	Attribute name/value pairs of the managed object instance to be created.


11.1.1.1.2.3
Output parameters

	Parameter name
	S
	Matching Information / Legal Values
	Comment

	managedObjectInstance
	M
	DN
	DN of the managed object instance created.

	attributeListOut
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	Attribute name/value pairs of the new managed object instance.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	Indicating success or failure


11.1.1.1.2.4
Results

In case of success, the ManagedEntity instance has been created. In case of failure, an indication of the failure is provided in the output parameters.

	Next modification


12
Management services – Stage 3
12.1
Generic provisioning management service

12.1.1
RESTful HTTP-based solution set

12.1.1.1
Mapping of operations

12.1.1.1.1
Introduction 

The IS operations are mapped to SS equivalents according to table 12.1.1.1.1-1.

Table 12.1.1.1.1-1: Mapping of IS operations to SS equivalents
	IS operation
	HTTP Method
	Resource URI
	SQ

	createMOI
	PUT
	{MnSRoot}/ProvMnS/{MnSVersion}/ {URI-LDN-first-part}/{className}={id} 
	M

	
	POST
	{MnSRoot}/ProvMnS/{MnSVersion}/ {URI-LDN-first-part}/{className}
	M

	getMOIAttributes
	GET
	{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{className}={id} 
	M

	modifyMOIAttributes
	PUT

PATCH
	{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{className}={id} 
	M

	deleteMOI
	DELETE
	{MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{className}={id} 
	M


12.1.1.1.2
Operation "createMOI"
12.1.1.1.2.1
Creation with identifier selection by the Service Consumer
HTTP PUT is used to create a single resource representing a managed object instance, when the identifier of the new resource is selected by the Service Consumer.
Table 12.1.1.1.2.1-1: Mapping of IS operation input parameters to SS equivalents (HTTP PUT)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	SQ

	managedObjectClass

managedObjectInstance
	path
	/{className}={id}
	className: string,
id: string
	M

	attributeListIn
	request body
	n/a
	resourcePut-RequestType
	M


Note 1: Void.

Table 12.1.1.1.2.1-2: Mapping of IS operation output parameters to SS equivalents (HTTP PUT)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	SQ

	attributeListOut
	response body
	n/a
	resourceCreation-ResponseType
	M

	status
	response status codes
	n/a
	n/a
	M

	
	response body
	error
	error-ResponseType
	O


The message flow for creating a resource is as follows:

1.
The Service Consumer sends a HTTP PUT request to the Service Provider.

- The target URI identifies the location of the new resource to be created.

- The message body shall carry the complete representation of the resource to be created.

2.
The Service Provider sends a HTTP PUT response to the Service Consumer.

- On success, "201 Created" shall be returned. The Location header shall carry the URI of the new resource and the message body the complete representation of the new resource.

- On failure, an appropriate error code shall be returned. The response message body may provide additional error information.
12.1.1.1.2.2
Creation with id selection by the Service Provider
HTTP POST is used to create a single resource representing a managed object instance, when the identifier of the new resource is selected by the Service Provider.
Table 12.1.1.1.2.2-1: Mapping of IS operation input parameters to SS equivalents (HTTP POST)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	SQ

	managedObjectClass
	path
	/{className}
	className: string
	M

	parentManagedObjectInstance
	path
	{MnSRoot}/ProvMnS/{MnSVersion}/ {URI-LDN-first-part}
	MnSRoot: string, ProvMnS: string, MnSVersion: sring

URI-LDN-first-part: string
	M

	attributeListIn
	request body
	n/a
	resourcePost-RequestType
	M


Table 12.1.1.1.2.2-2: Mapping of IS operation output parameters to SS equivalents (HTTP POST)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	SQ

	attributeListOut
	response body
	n/a
	resourceCreation-ResponseType
	M

	status
	response status codes
	n/a
	n/a
	M

	
	response body
	error
	error-ResponseType
	O


The message flow for creating a resource is as follows:

1.
The Service Consumer sends a HTTP POST request to the Service Provider.

- The target URI is equal to the concatenation of the URI of the parent resource of the resource to be created, and the class name of the resource to be created ("parent-URI/{className}").

- The message body shall carry the complete representation of the resource to be created. The resource identifier shall be absent or carry null semantics.
2.
The Service Provider sends a HTTP POST response to the Service Consumer.

- The service producer selects the identifier of the new resource and constructs the URI of the new resource according to "{parent-URI}/{className}={id}".
- On success, "201 Created" shall be returned. The Location header shall carry the URI of the new resource and the message body the complete representation of the new resource.
- On failure, an appropriate error code shall be returned. The response message body may provide additional error information.
	Next modification


12.1.1.3
Resources
12.1.1.3.1
Resource structure

Figure 12.1.1.3.1-1 shows the resource structure of the Provisioning MnS.
[image: image1.emf] 


Figure 12.1.1.3.1-1: Resource URI structure of the Provisioning MnS

Table 12.1.1.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 12.1.1.3.1-1: Resources and methods overview

	Resource name
	Resource URI
	HTTP method
	Description

	MOI
	…/{className}={id}
	PUT
	Creates a resource representing a managed object instance with identifier creation by the Service Consumer

	className
	…/{className}
	POST
	Creates a resource representing a managed object instance with identifier creation by the Service Producer

	MOI
	…/{className}={id}
	GET
	Retrieves one or multiple resources representing managed object instances

	MOI
	…/{className}={id}
	PATCH
	Modifies one or multiple resources representing managed object instances

	MOI
	…/{className}={id}
	DELETE
	Deletes one or multiple resources representing managed object instances

	notificationSink
	/notificationSink
	POST
	Sends notifications


12.1.1.3.2
Resource definitions

12.1.1.3.2.1
Resource "…/{className}={id}"
12.1.1.3.2.1.1
Description

This resource represents a managed object instance.
12.1.1.3.2.1.2
URI

Resource URI: {MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{className}={id}

The resource URI variables are defined in the following table.

Table 12.1.1.3.2.1.2-1: URI variables

	Name
	Definition

	
	

	MnSRoot
	See clause 4.4.2 of TS 32.158 [15]

	MnSVersion
	See clause 4.4.2 of TS 32.158 [15]

	URI-LDN-first-part
	See clause 4.4.2 of TS 32.158 [15]

	className
	Class name of the targeted resource

	id
	T of the targeted resource


	Next modification


12.1.1.3.2.4
Resource "…/{className}"
12.1.1.3.2.4.1
Description

This resource represents a collection resource.
12.1.1.3.2.4.2
URI

Resource URI: {MnSRoot}/ProvMnS/{MnSVersion}/{URI-LDN-first-part}/{className}
The resource URI variables are defined in the following table.

Table 12.1.1.3.2.4.2-1: URI variables

	Name
	Definition

	MnSRoot
	See clause 4.4.2 of TS 32.158 [15]

	MnSVersion
	See clause 4.4.2 of TS 32.158 [15]

	URI-LDN-first-part
	See clause 4.4.2 of TS 32.158 [15]

	className
	Class name of the resource to be created


12.1.1.3.2.4.3
HTTP methods

12.1.1.3.2.4.3.1
HTTP POST 

This method shall support the URI query parameters specified in the following table.

Table 12.1.1.3.2.4.3.1-1: URI query parameters supported by the POST method on this resource

	Name
	Data type
	Description
	SQ

	n/a
	n/a
	n/a
	n/a


This method shall support the request data structures, the response data structures and response codes specified in the following table.

Table 12.1.1.3.2.4.3.1-2: Data structures supported by the POST request body on this resource

	Data type
	Description
	SQ

	resourcePostRequestType
	The resource representation of the resource to be created
	M


Table 12.1.1.3.2.4.3.1-3: Data structures supported by the POST response body on this resource

	Data type
	Response

codes
	Description
	SQ

	resourceCreation-ResponseType
	201 Created
	This status code shall be returned when the resource is created.

The representation of the created resource is returned in the response message body.
	M

	error-Type
	4xx/5xx
	Returned in case of an error
	O


	Next modification


12.1.1.4
Data type definitions
12.1.1.4.1
General

Table 12.1.1.4.1-1: Data types defined in this specification

	Data type
	Reference
	Description

	General types
	
	

	dateTime-Type
	12.1.1.4.4.2
	Date and time

	long-Type
	12.1.1.4.4.2
	Long type

	uri-Type
	12.1.1.4.4.2
	Type of an URI

	Types used in paths
	
	

	className-PathType
	12.1.1.4.4.2
	Used in the path to identify a resource object

	id-PathType
	12.1.1.4.4.2
	Used in the path to identify a resource object

	Types in query parts
	
	

	attributes-QueryType
	12.1.1.4.2.18
	Used in the query part of HTTP GET to select the attributes of the scoped resource objects to be returned.

	fields-QueryType
	12.1.1.4.2.1
	Used in the query part of HTTP GET to select the resource object properties (attributes) to be returned

	filter-QueryType
	12.1.1.4.2.2
	Used in the query part of HTTP GET, HTTP PATCH and HTTP DELETE to filter scoped resource objects

	scope-QueryType
	12.1.1.4.2.3
	Used in the query part of HTTP GET, HTTP PATCH and HTTP DELETE to extend the set of targeted resources beyond the base resource identified with the path component of the URI

	Types used in request bodies
	
	

	resourcePut-RequestType
	12.1.1.4.3.4
	Used in the request body of HTTP PUT describing the resource to be created or updated

	resourcePost-RequestType
	12.1.1.4.3.4a
	Used in the request body of HTTP POST describing the resource to be created

	jsonMergePatch-RequestType
	12.1.1.4.2.19
	Used in the request body of HTTP PATCH describing the set of modifications to be applied to the targeted resources for the media type "application/merge-patch+json" (RFC 7396 [37])

	jsonEnhancedMergePatch-RequestType
	12.1.1.4.2.20
	Used in the request body of HTTP PATCH describing the set of modifications to be applied to the targeted resources for the media type "application/3gpp-merge-patch+json" (TS 32.158 [15])

	jsonPatch-RequestType
	12.1.1.4.2.5
	Used in the request body of HTTP PATCH describing the set of modifications to be applied to the targeted resources for the media type "application/json-patch+json" (RFC 6902 [36]).

	3gppJsonPatch-RequestType
	12.1.1.4.2.21
	Used in the request body of HTTP PATCH describing the set of modifications to be applied to the targeted resources for the media type "application/3gpp-json-patch+json" (TS 32.158 [15])

	Types used in response bodies
	
	

	error-ResponseType
	12.1.1.4.2.6
	Used in the response body of all HTTP methods in case an error occurs when the Service Producer processes the request.

	resourceCreation-ResponseType
	12.1.1.4.2.7
	Used in the response body of HTTP PUT and HTTP POST describing the resource created

	resourceDeletion-ResponseType
	12.1.1.4.2.8
	Used in the response body of HTTP DELETE identifying the URIs of the deleted resources

	resourceModification-ResponseType
	12.1.1.4.2.9
	Used in the response body of HTTP PATCH describing the set of modified resources 

	resourceRetrieval-ResponseType
	12.1.1.4.2.10
	Used in the response body of HTTP GET to return the resources identified in the request for retrieval, or the selected attributes in case the fields query parameter is used 

	Types used for resources
	
	

	resourceRepresentationType
	12.1.1.4.2.11
	Used for resource representations

	Types used in notifications
	
	

	notifyMOICreation-NotifType
	12.1.1.4.2.15
	Used in the request body of HTTP POST for the notification type notifyMOICreation

	notifyMOIDeletion-NotifType
	12.1.1.4.2.16
	Used in the request body of HTTP POST for the notification type notifyMOIDeletion

	notifyMOIAttributeValueChange-NotifType
	12.1.1.4.2.17
	Used in the request body of HTTP POST for the notification type notifyMOIAttributeValueChange

	notifyMOIChanges-NotifType
	12.1.1.4.2.22
	Used in the request body of HTTP POST for the notification type notifyMOIChanges

	Types referenced by the definitions above
	
	

	additionalText-Type
	12.1.1.4.4.2
	Allows a free form text description to be reported as defined in ITU-T Rec. X. 733 [4]

	mOIChange-Type
	12.1.1.4.3.4
	Single MOI change reported by notifyMOIChanges

	correlatedNotification-Type
	12.1.1.4.3.2
	Describes the correlated notifications of a single source

	notificationId-Type
	12.1.1.4.4.2
	Notification identifier as defined in ITU-T Rec. X. 733 [4]

	notificationType-Type
	12.1.1.4.4.3
	Notification type (notifyMOICreation, etc.)

	sourceIndicator-Type
	12.1.1.4.4.4
	Indicates the source of the operation that led to the generation of the notification.

	scopeType-Type
	12.1.1.4.4.5
	Scope type of a scope

	scopeLevel-Type
	12.1.1.4.4.2
	Scope level of a scope

	systemDN-Type
	12.1.1.4.4.2
	Type of the System DN

	operation-Type
	12.1.1.4.4.6
	Enum wth "create", "delete" and "replace"


	Next modification


12.1.1.4.2.4
Type resourcePut-RequestType

Table 12.1.1.4.2.4-1: Definition of type resourcePut-RequestType
	Attribute name
	Data type
	Description
	SQ

	n/a
	resourceRepresentation-Type
	Used in the request body of HTTP PUT describing the resource to be created.
	M


12.1.1.4.2.4a
Type resourcePost-RequestType

Table 12.1.1.4.2.4a-1: Definition of type resourcePost-RequestType
	Attribute name
	Data type
	Description
	SQ

	n/a
	resourceRepresentation-Type
	Used in the request body of HTTP POST describing the resource to be created.
	M


	Next modification


12.1.1.4.4.3
Enumeration notificationType-Type

Table 12.1.1.4.4.3-1: Enumeration notificationType-Type

	Enumeration value
	Description

	notifyMOICreation
	Notification type is notifyMOICreation

	notifyMOIDeletion
	Notification type is notifyMOIDeletion

	notifyMOIAttributeValueChange
	Notification type is notifyMOIAttributeValueChange

	notifyMOIChanges
	Notification type is notifyMOIChanges


	Next modification


12.1.3.1.2
Operation createMOI
11.1.3.1.2.1
Creation with identifier selection by the Service Consumer
The operation is mapped to a NETCONF <edit-config> operation, with XML elements representing the DN path to the MOI, the MOI itself, its id/key and its attributes.

The NETCONF operation attribute on the list representing the newly created MOI should be set to ‘create’.

The default-operation parameter of the <edit-config> operation should be set to none.

The IS operation parameters are mapped to SS equivalents according to table 12.1.3.1.2.1-1 and table 12.1.3.1.2.1-2.

Table 12.1.3.1.2.1-1: Mapping from IS createMOI input parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	managedObjectClass
	config
	M
	XML element’s name inside the <config> element. 

	managedObjectInstance
	config
	M
	A sequence of embedded XML elements inside the <config> element. XML elements for all containing MOIs and their ids(keys) shall be included together wilt the XML elements representing the to be created MOI and its key.

	attributeListIn
	config
	M
	The key leaf, the “attributes container” and leaf, leaf-list or list entries of YANG models representing the attributes.


Table 12.1.3.1.2.1-2: Mapping from IS createMOI output parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	attributeListOut
	no corresponding SS parameter
	M
	Not supported. 

(note 1)

	status
	-
	M
	OperationSucceeded if NETCONF rpc-reply contains <ok> element.

OperationFailed if NETCONF-reply contains <rpc-error>.


NOTE 1: Successful Netconf <edit-config> operations only return an <ok> element. Therefore, the attributeListOut can be retrieved via a separate <get-config> operation.
Examples

Create ManagedElement=myNode, GNBDUFunction=1
<rpc message-id="101">

  <edit-config>

    <target>

      <running/>

    </target>

    <default-operation>none</default-operation>

    <config>

      < ManagedElement>

        <id>myNode</id>

        <GNBDUFunction operation=”create”>

          <id>1</id>

          <attributes>

            <gNBIdLength>25</gNBIdLength>

            <gNBId>357</gNBId>

            <priorityLabel>1</priorityLabel>

            <gNBDUName>du-south-1</gNBDUName>

            <!-- other attributes --->

          </attributes>

        </GNBDUFunction>

      </ManagedElement>

    </config>

  </edit-config>

</rpc>

<!-- createMO Response -->

<rpc-reply message-id="101" xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">

    <ok/>

</rpc-reply>

11.1.1.1.2
Creation with identifier selection by the Service Consumer
No mapping provided.
	End of modifications



