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	First Change


[bookmark: _Toc19715515][bookmark: _Toc51326713][bookmark: _Toc51326830][bookmark: _Toc105492414][bookmark: _Toc19715519][bookmark: _Toc51326717][bookmark: _Toc51326834][bookmark: _Toc89965882]6.1	Management services for network slice provisioning
The management services for network slice provisioning are listed in table 6.1-1.
Table 6.1-1: Management services for network slice provisioning 
	MnS Name
	MnS Component Type A
(operations and notifications)
	MnS Component Type B
(information model)
	Note

	Network Slice Provisioning
	Operations defined in clause 5 of TS 28.532 [8]:
-	createMOI operation
-	deleteMOI operation
-	getMOIAttributes operation
-	modifyMOIAttributes operation
Operations defined in clause 6.5:
-	allocateNsi operation
-	deallocateNsi operation

	NSI information model defined in clause 6.3 of TS 28.541 [6]

	This management service enables its consumer to request allocating, deallocating, or modifying an NSI.

The typical scenario is "Network Slices as NOP internals" model where this MnS is consumed by operators.

	Network Slice Provisioning data reporting 
	Operations defined in clause 5 of TS 28.532 [8]:

-	subscribe operation
-	unSubscribe operation
Notifications defined in clause 5 of TS 28.532 [8]:

-	notifyMOICreation notification
-	notifyMOIDeletion notification
-	notifyMOIAttributeValueChanges notification

	NSI information model defined in clause 6.3 of TS 28.541 [6]

	This management service enables its consumer to obtain notifications about NSI Information model data.
The typical scenario is "Network Slices as NOP internals" model where this MnS is consumed by operators



[bookmark: _Toc19715516][bookmark: _Toc51326714][bookmark: _Toc51326831][bookmark: _Toc105492415]6.2	Management services for network slice subnet provisioning
The management services for network slice subnet provisioning are listed in table 6.2-1.
Table 6.2-1: Management services for NSS provisioning
	MnS Name
	MnS Component of type A (Operations and notifications)
	MnS Component of type B (information model)

	Network Slice Subnet Provisioning
	Operations defined in clause 5 of TS 28.532 [8]:
-	createMOI operation
-	modifyMOIAttributes operation
-	getMOIAttributes operation
-	deleteMOI operation
Operations defined in clause 6.5:
-	allocateNssi operation
-	deallocateNssi operation

	NSSI information model defined in clause 6.3 of TS 28.541 [6]


	Network Slice Subnet Provisioning data reporting 
	Operations defined in clause 5 of TS 28.532 [8]:

-	subscribe operation
-	unSubscribe operation
Notifications defined in clause 5 of TS 28.532 [8]:

-	notifyMOICreation notification
-	notifyMOIDeletion notification
-	notifyMOIAttributeValueChanges notification

	NSSI information model defined in clause 6.3 of TS 28.541 [6]





	Second Change



6.5.	Operations of provisioning
[bookmark: _Toc19715520][bookmark: _Toc51326718][bookmark: _Toc51326835][bookmark: _Toc97823988]6.5.1	AllocateNsi operationVoid
[bookmark: _Toc19715521][bookmark: _Toc51326719][bookmark: _Toc51326836][bookmark: _Toc97823989]6.5.1.1	Description
This operation is invoked by network slice provisioning MnS consumer to request the provider to allocate a network slice instance to satisfy network slice related requirements. The provider may create a new NSI or using existing NSI to satisfy the request. The requirements in the request are compared/matched against the actual capabilitites of all candidate NSIs by the provider. If an existing NSI can be found e.g. with the right coverage and with good enough latency, it is eligible for allocation. In case not, or if networkSliceSharingIndicator is equal to "non-shared", a new NSI is created with capabilities to host the service, provided that required NSSIs can be created.
[bookmark: _Toc19715522][bookmark: _Toc51326720][bookmark: _Toc51326837][bookmark: _Toc97823990]6.5.1.2	Input parameters
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter specifies the network slice related requirements defined in ServiceProfile in Clause 6.3.3 in TS 28.541 [6].



[bookmark: _Toc19715523][bookmark: _Toc51326721][bookmark: _Toc51326838][bookmark: _Toc97823991]6.5.1.3	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 ServiceProfile[6] which has been allocated and the actual value assigned to each. 

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.

	networkSliceDN
	M
	The DN of NetworkSlice MOI uniquely identifying the network slice instance.
	



[bookmark: _Toc19715524][bookmark: _Toc51326722][bookmark: _Toc51326839][bookmark: _Toc97823992]6.5.2	AllocateNssi operationVoid
[bookmark: _Toc19715525][bookmark: _Toc51326723][bookmark: _Toc51326840][bookmark: _Toc97823993]6.5.2.1	Description
This operation is invoked by network slice subnet provisioning MnS consumer to request the provider to allocate a network slice subnet instance to satisfy the network slice subnet related requirements. The provider may create a new NSSI or using existing NSSI to satisfy the request. The requirements in the request are compared/matched against the actual capabilitites of all candidate NSSIs by the provider. If an existing NSSI can be found e.g. with the right coverage and with good enough latency, it is eligible for allocation. In case not, a new NSSI is created with capabilities to host the service, if enough resoures are available.
[bookmark: _Toc19715526][bookmark: _Toc51326724][bookmark: _Toc51326841][bookmark: _Toc97823994]6.5.2.2	Input parameters 
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter specifies the network slice subnet related requirements defined in SliceProfile in Clause 6.3.4 in TS 28.541 [6].



[bookmark: _Toc19715527][bookmark: _Toc51326725][bookmark: _Toc51326842][bookmark: _Toc97823995]6.5.2.3	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 SliceProfile[6]  which has been allocated and the actual value assigned to each. 

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.

	networkSliceSubnetDN
	M
	The DN of NetworkSliceSubnet MOI uniquely identifying the network slice subnet instance. 
	



[bookmark: _Toc19715528][bookmark: _Toc51326726][bookmark: _Toc51326843][bookmark: _Toc97823996]6.5.3	DeallocateNsi operationVoid
[bookmark: _Toc19715529][bookmark: _Toc51326727][bookmark: _Toc51326844][bookmark: _Toc97823997]6.5.3.1	Description
This operation is invoked by network slice provisioning MnS consumer to request the provider to deallocate a service profile in an NSI. The provider may terminate the requested NSI or modify the requested NSI without termination to satisfy the request.
[bookmark: _Toc19715530][bookmark: _Toc51326728][bookmark: _Toc51326845][bookmark: _Toc97823998]6.5.3.2	Input parameters
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	networkSliceDN
	M
	The DN of NetworkSlice MOI uniquely identifying the network slice instance.
	

	serviceProfileId
	M
	An attribute that globally uniquely identifies the service profile in an NSI.
	It specifies the global unifique identifier of the service profile in the NSI which is to be deallocated. 



[bookmark: _Toc19715531][bookmark: _Toc51326729][bookmark: _Toc51326846][bookmark: _Toc97823999]6.5.3.3	Output parameters
	Parameter name
	Support Qualifier
	Matching Information / Legal Values
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc19715532][bookmark: _Toc51326730][bookmark: _Toc51326847][bookmark: _Toc97824000]6.5.4	DeallocateNssi operationVoid
[bookmark: _Toc19715533][bookmark: _Toc51326731][bookmark: _Toc51326848][bookmark: _Toc97824001]6.5.4.1	Description
This operation is invoked by network slice subnet provisioning MnS consumer to request the provider to deallocate a slice profile in an NSSI. The provider may terminate the requested NSSI or modify the requested NSSI without termination to satisfy the request.
[bookmark: _Toc19715534][bookmark: _Toc51326732][bookmark: _Toc51326849][bookmark: _Toc97824002]6.5.4.2	Input parameters 
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	networkSliceSubnetDN
	M
	The DN of NetworkSliceSubnet MOI identifying the network slice subnet instance.
	

	sliceProfileId
	M
	An attribute uniquely identifies the slice profile in an NSSI.
	It specifies the unifique identifier of the slice profile in the NSSI which is to be deallocated. 



[bookmark: _Toc19715535][bookmark: _Toc51326733][bookmark: _Toc51326850][bookmark: _Toc97824003]6.5.4.3	Output parameters 
	Parameter name
	Support Qualifier
	Matching Information / Legal Values
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.




[bookmark: _Toc19715536][bookmark: _Toc51326734][bookmark: _Toc51326851][bookmark: _Toc97824004]6.5.5	AllocateNetwork operation
[bookmark: _Toc19715537][bookmark: _Toc51326735][bookmark: _Toc51326852][bookmark: _Toc97824005]6.5.5.1	Description
This operation is invoked by allocateNetwork operation service consumer to request the provider to satisfy the network related requirements. 
[bookmark: _Toc19715538][bookmark: _Toc51326736][bookmark: _Toc51326853][bookmark: _Toc97824006]6.5.5.2	Input parameters
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter specifies the network related requirements defined in ServiceProfile in Clause 6.3.3 in TS 28.541 [6].



[bookmark: _Toc19715539][bookmark: _Toc51326737][bookmark: _Toc51326854][bookmark: _Toc97824007]6.5.5.3	Output parameters
	Parameter name
	Support Qualifier
	Matching Information / Legal Values
	Comment

	serviceProfileId
	M
	String
	A unique identifier of the network related requirements which have been supported by the allocated network.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.




	Third Change



7	Provisioning procedures of networks and network slicing
[bookmark: _Toc97824009]7.1	General
The procedures of provisioning of 5G networks are listed in this the following subclauses.
[bookmark: _Toc97824010]7.2	Procedure of Network Slice Instance Allocation
The Figure 7.2-1 illustrates the procedure of creating a new NSI or using an existing NSI to satisfy the required network slice related requirements. 
[image: Generated by PlantUML]
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Figure 7.2-1: Network Slice Instance Allocation Request procedure
1)	The Network Slice Management Service Provider (NSMS_Provider) receives an AllocateNsi AllocateJob creation request (see createMOIAllocateNsi operation defined in clause 11.1.1.1 in TS 28.532 [8]6.5.1) for an instance of AllocateJob IOC (see clause 6.3.xx in TS 28.541 [6]) from the Network Slice Management Service Consumer (NSMS_Consumer) with network slice related requirements (the network slice related requirements are defined as the attributes in the ServiceProfile see clause 6.3.3 in TS 28.541 [6]).
2)	The NSMS_Provider creates and configures an AllocateJob instance and initiates execution of the NSI allocation process. 
3a)	The NSMS_Provider sends an AllocateJob creation response (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]).
3b)	The NSMS_Consumer subscribes to change notifications from the AllocateJob instance (see clause 6.3.xx in TS 28.541 [6]).

4)	Based on the network slice related requirements and the knowledge of the capabilities of existing deployed network slices, the NSMS_Provider compare/match the provided requirements against all the candidate NetworkSlice instances, and then decides whether to use an existing NSI or create a new NSI. If the network slice related requirements allow the requested NSI to be shared and if an existing suitable NSI can be reused, the NSMS_Provider may decide to use the existing NSI. 
5a)	If using an existing NSI and the existing NSI needs to be modified to satisfy the network slice related requirements, the NSMS_Provider invokes the procedure to modify the existing NSI as described in clause 7.6.
5b-1)	If creating a new NSI, the NSMS_Provider derives the network slice subnet related requirements from the received network slice related requirements. Before NSMS_Provider derives the network slice subnet related requirements, NSMS_Provider may invoke corresponding network slice subnet capability information querying procedure as described in clause 7.8.
5b-2)	The NSMS_Provider invokes the NSSI allocation procedure as described in clause 7.3.
5b-3)	The NSMS_Provider creates the MOI for NetworkSlice and configures the MOI with the DN of MOI for the NetworkSliceSubnet, other configuration information may be configured for the created MOI.
NOTE: The detailed configuration information is described in network slice NRM (see NetworkSlice IOC defined in clause 6.3.1 in TS 28.541 [6]).
6a)	If the NSMS_Consumer has subscribed to MOI change notifications, tThe NSMS_Provider sends the NSI allocation result via notification (see notifyMOIChanges defined in clause 11.1.1.11 in TS 28.532 [8]AllocateNsi operation defined in clause 6.5.1) to the NSMS_Consumer. The notification will include updated AllocateJob attribute values that cover process status and if successful also additional outputs:
· DN of If an existing NSI is modified or a newly created  NSI that has been selected is created successfully to satisfy the network slice related requirements, the result includes the relevant network slice instance information (see NetworkSlice IOC defined in clause 6.3.1 in TS 28.541 [6]):
-	DN of the NetworkSlice.
· Any values that have been assigned by the MnS producer for the ServiceProfile.

Otherwise, the result may include the reason of failure, for example, the required latency or user number cannot be satisfied, or the physical resource is not enough.
NOTE: The NSMS_Producer may also update certain attributes while the procedure is still in progress. Such updates would also trigger MOI change notifications to be sent in case a matching subscription has been configured. Additionally, since attribute value changes are only reported once, it is possible that the final notification will not include all of the MOI changes if some changes had already been reported by an earlier notification.
6b)	The NSMS_Provider sends the final result of the Allocate job (DN) with the new or updated NSI instance information to the NSMS_Consumer.
6c-1)	If the NSMS_Consumer has not subscribed to MOI change notifications, it may instead poll at regular intervals the status of the procedure as well as other MOI attributes of interest using a getMOIAttributes request (see clause 11.1.1.2 in TS 28.532 [8]).
6c-2)	The NSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
7)	When the NSMS_Consumer decides to delete the AllocateJob instance (e.g., after obtaining the allocation result), the NSMS_Consumer sends a job deletion request (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]) to the NSMS_Provider for the specific AllocateJob instance.
8)	The NSMS_Provider deletes the specified AllocateJob instance.
)	The NSMS_Provider sends an AllocateJob deletion response (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]).
[bookmark: _Toc97824011]7.3	Procedure of Network Slice Subnet Instance Allocation
The Figure 7.3-1 illustrates the procedure of creating a new network slice subnet instance or using an existing network slice subnet instance to satisfy the required network slice subnet related requirements.
[image: Generated by PlantUML]
[image: ]
Figure 7.3-1: Network Slice Subnet Instance Allocation Request procedure
1)	The Network Slice Subnet Management Service Provider (NSSMS_P) receives an AllocateJobNssi creation request (see createMOIAllocateNssi operation defined in clause 11.1.1.1  6.5.2 in TS 28.532 [8]) for an instance of AllocateJob IOC (see clause 6.3.xx in TS 28.541 [6]) from the Network Slice Subnet Management Service Consumer (NSSMS_C) with network slice subnet related requirements (network slice subnet related requirements defined as the attributes in the SliceProfile see clause 6.3.4 in TS 28.541 [6]).
2)	The NSSMS_Provider creates an AllocateJob instance and initiates execution of a NSSI allocation process.
3a)	The NSSMS_Provider sends an AllocateJob creation response (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]).
3b)	The NSMS_Consumer subscribes to change notifications from the AllocateJob instance (see clause 6.3.xx in TS 28.541 [6]).


4)	The NSSMS_Provider checks the feasibility of network slice subnet related requirements. If the network slice subnet related requirements can be satisfied, the following steps 53) and either the Modify NSSI procedure or step 66) are is needed, otherwise step 8 or step 9else go to step 75).
5)	Based on the network slice subnet related requirements and the existing NSSI capabilities, the NSSMS_Provider decides whether to use an existing NSSI or create a new NSSI. If the network slice subnet related requirements allow the requested NSSI to be shared and if an existing suitable NSSI can be reused, the NSSMS_Provider decides to use the existing NSSI.
6a) 		If using an existing NSSI and the existing NSSI needs to be modified to satisfy the network slice subnet related requirements, the NSSMS_Provider invokes the procedure to modify the existing NSSI as described in clause 7.7.
b-1)	If creating a new NSSI, the NSSMS_Provider creates the NetworkSliceSubnet MOI. The NSSMS_Provider derives the corresponding network slice subnet constituent (i.e. NF, constituent NSS) related requirements and transport network related requirements (e.g. 3GPP endpoint information, latency requirements, bandwidth requirements and isolation requirements) from the received network slice subnet related requirements. Part of these requirements may be referenced by attribute "epTransportRef" as defined in clause 6.3.2.2 in TS 28.541[6]. Before NSSMS_Provider derives the constituent network slice subnet related requirements, NSMS_Provider may invoke corresponding network slice subnet capability information querying procedure as described in clause 7.8.2.
6b-2)	If the NSSI to be created contains virtualisation part (i.e. VNF or VL), the NSSMS_Provider derives the NS instance instantiation information (the NS instance instantiation information is described in clause 7.3.2.2 and clause 7.3.3.2 [3]) based on network slice subnet related requirements. The NSSMS_Provider determines new VNF instance(s) that need to be deployed and the existing VNF instance(s) that need to be reused according to the necessary network function(s) and then derives the profile of virtual link(s) according to the connection requirements between the network functions. The NSSMS_Provider chooses a proper NSD deployment flavour and creates data concerning the SAPs of the NS instance. The NSSMS_Provider invokes the NS instantiation procedures to create a NS instance. The NSSMS_Provider configures the NSS MOI with the NS instance identifier.
NOTE: NS instantiation procedure is described in TS 28.526 [7].
For each required NSSI constituent, the following steps 6b-3a), 6b-3b) and 6b-4)4.1b.3a) and 4.1b.3b) are needed:
6b-3a)	If the required NSSI constituent is constituent NSSI, the NSSMS_Provider invokes NSSI Allocation Procedure.
6b-3b)	If the required NSSI constituent is NF instance, the NSSMS_Provider invokes NF Creation Procedure as described in clause 7.10 or NF Modification Procedure as described in clause 7.11.
6b-4)	The NSSMS_Provider configures the NetworkSliceSubnet MOI with the DN of the MOI for NSSI constituent (i.e. ManagedFunction MOI, NetworkSliceSubnet MOI).
6b-5)	For each required transport network related requirements, the NSSMS_Provider invokes corresponding procedure of coordination with relevant TN Manager to handle the TN part as described in clause 7.9.
7a)	If the NSSMS_Consumer has subscribed to MOI change notifications, The the NSSMS_Provider sends the NSSI allocation result via notification (see AllocateNssi operationnotifyMOIChanges defined in clause 11.1.1.116.5.2 in TS 28.532 [8]) to the NSSMS_Consumer. The notification will include updated AllocateJob attribute values that cover process status and if successful also additional outputs:
· DN of an existing or newly created NSSI that has been selected to satisfy the network slice subnet related requirements (see NetworkSliceSubnet IOC defined in clause 6.3.2 in TS 28.541 [6]).
· Any values that have been assigned by the MnS producer for the SliceProfile. 

If the NSSI is created successfully, the result includes the relevant constituent network slice subnet instance information (see NetworkSliceSubnet IOC defined in clause 6.3.2 in TS 28.541 [6]):
-	DN of the NetworkSliceSubnet MOI.
-	NS instance Info (e.g. NSinstanceId)
Otherwise, the result may include the reason of failure, for example, the required latency or user Number cannot be satisfied, or the physical resource is not enough.
NOTE: The NSSMS_Producer may also update certain attributes while the procedure is still in progress. Such updates would also trigger MOI change notifications to be sent in case a matching subscription has been configured. Additionally, since attribute value changes are only reported once, it is possible that the final notification will not include all of the MOI changes if some changes had already been reported by an earlier notification.
7b)	The NSMS_Provider sends the final result of the Allocate job (DN) with the new or updated NSI instance information to the NSMS_Consumer.
7c-1)	If the NSMS_Consumer has not subscribed to MOI change notifications, it may instead poll at regular intervals the status of the procedure as well as other MOI attributes of interest using a getMOIAttributes request (see clause 11.1.1.2 in TS 28.532 [8]).
7c-2)	The NSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
8)	When the NSMS_Consumer decides to delete the AllocateJob instance (e.g., after obtaining the allocation result), the NSMS_Consumer sends a job deletion request (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]) to the NSMS_Provider for the specific AllocateJob instance.
9)	The NSMS_Provider deletes the specified AllocateJob instance.
10)	The NSMS_Provider sends an AllocateJob deletion response (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]).


[bookmark: _Toc19715544][bookmark: _Toc51326742][bookmark: _Toc51326859][bookmark: _Toc97824012]7.4	Procedure of Network Slice Instance Deallocation
Figure 7.4-1 depicts the procedure of deallocating a network slice instance by the network slice management service provider to satisfy the NSI deallocation request received from an authorized consumer.
[image: Generated by PlantUML]
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Figure 7.4-1: Network slice instance deallocation procedure
1)	The network Network slice Slice management Management service Service provider Provider (NSMS_Provider) receives a DeallocateJob creation NSI deallocation request (see createMOIDeallocateNsi operation defined in clause 11.1.1.1 6.5.3 in TS 28.532 [8] ) for an instance of DeallocateJob IOC (see clause 6.3.xx in TS 28.541 [6]) from network the Network slice Slice management Management sService cConsumer (NSMS_Consumer) indicating that the NetworkSlice MOI is no longer needed for the given requirements i.e ServiceProfile.
The NSMS_P sends the NSI deallocation response (see DeallocateNsi operation defined in clause 6.5.3) to NSMS_C.
2)	The NSMS_Provider creates a DeallocateJob instance and initiates execution of a NSI deallocation process.
3a)	The NSMS_Provider sends a DeallocateJob creation response (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]).
3b)	The NSMS_Consumer subscribes to change notifications from the DeallocateJob instance (see clause 6.3.xx in TS 28.541 [6]).
4a)	The NSMS_Provider may decide to terminate the NSI, then itand invokes the NSSI deallocation procedure as described in clause 7.5.
4b)	The NSMS_Provider may decide not to terminate but modify the NSI but to modify the NSI, then itand invokes the NSI modification procedure as described in clause 7.6.
5a)	If the NSMS_Consumer has subscribed to MOI change notifications, the NSMS_Provider sends the NSI deallocation result via notification (see notifyMOIChanges defined in clause 11.1.1.11 in TS 28.532 [8]) to the NSMS_Consumer.
NOTE: The NSMS_Provider may also update certain status attributes while the procedure is still in progress. Such updates would also trigger MOI change notifications to be sent in case a matching subscription has been configured.
5b)	The NSMS_Provider sends the final result of the Deallocate job (DN) with the new or updated NSI instance information to the NSMS_Consumer.
5c-1)	If the NSMS_Consumer has not subscribed to MOI change notifications, it may instead poll at regular intervals the status of the procedure as well as other MOI attributes of interest using a getMOIAttributes request (see clause 11.1.1.2 in TS 28.532 [8]).
5c-2)	The NSMS_Providerr will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
6)	When the NSMS_Consumer decides to delete the DeallocateJob instance (e.g., after obtaining the deallocation result), the NSMS_Consumer sends a job deletion request (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]) to the NSMS_Provider for the specific DeallocateJob instance.
7)	The NSMS_Provider deletes the specified DeallocateJob instance.
8)	The NSMS_Provider sends a DeallocateJob deletion response (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]).

[bookmark: _Toc19715545][bookmark: _Toc51326743][bookmark: _Toc51326860][bookmark: _Toc97824013]7.5	Procedure of network slice subnet instance deallocation
Figure 7.5-1 depicts the procedure of deallocating a network slice subnet instance by the network slice subnet management service provider to satisfy the NSSI deallocation request received from an authorized consumer.
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Figure 7.5-1: Network slice subnet instance deallocation procedure
1)	The nNetwork sSlice sSubnet mManagement sService pProvider (NSSMS_Provider) receives a DeallocationJob creation NSSI deallocation request (see createMOI DeallocateNssi operation defined in clause 11.1.1.1 6.5.4in TS 28.532 [8]) for an instance of DeallocateJob IOC (see clause 6.3.xx in TS 28.541 [6])  from the nNetwork sSlice sSubnet mManagement sService consumer Consumer (NSSMS_Consumer) indicating that the NetworkSliceSubnet MOI is no longer needed for the given requirements i.e SliceProfile.
NSSMS_P sends response (see DeallocateNssi operation defined in clause 6.5.4) of NSSI deallocation service to NSSMS_C.
2)	The NSSMS_Provider creates a DeallocateJob instance and initiates execution of a NSSI deallocation process.
3a)	The NSSMS_Provider sends a DeallocateJob creation response (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]).
3b)	The NSMS_Consumer subscribes to change notifications from the DeallocateJob instance (see clause 6.3.xx in TS 28.541 [6]).
4a-1)	The NSSMS_Provider may decide to terminate the NSSI, it invokes (constituent) NSSI deallocation procedure as described in clause 7.5 if the NSSI consists of constituent NSSI.
4a-2)	The NSSMS_Provider invokes NF deletion procedure as described in clause 7.12 only if the NF is dedicated for this NSSI and not being used by any other NSSI in the network, otherwise, the NSSMS_Provider invokes  NF modification procedure as described in clause 7.11.
4a-3)	The NSSMS_Provider invokes TN related coordination procedure with responsible manager as described in clause 7.9 if the NSSI consists of TN part.
4a-4)	The NSSMS_Provider invokes NS termination procedure if the NSSI contains virtualized part.
NOTE: NS termination procedure is described in TS 28.526 [7].
4b)	The NSSMS_Provider may decide not to terminate the NSSI, it invokes NSSI modification procedure as described in clause 7.7.
5a)	If the NSSMS_Consumer has subscribed to MOI change notifications, the NSSMS_Provider sends the NSSI deallocation result via notification (see notifyMOIChanges defined in clause 11.1.1.11 in TS 28.532 [8]) to the NSSMS_Consumer.
NOTE: The NSSMS_Producer may also update certain status attributes while the procedure is still in progress. Such updates would also trigger MOI change notifications to be sent in case a matching subscription has been configured.
5b)	The NSSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
5c-1)	If the NSSMS_Consumer has not subscribed to MOI change notifications, it may instead poll at regular intervals the status of the procedure as well as other MOI attributes of interest using a getMOIAttributes request (see clause 11.1.1.2 in TS 28.532 [8]).
5c-2)	The NSSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
6)	When the NSSMS_Consumer decides to delete the DeallocateJob instance (e.g., after obtaining the deallocation result), the NSSMS_Consumer sends a job deletion request (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]) to the NSSMS_Provider for the specific DeallocateJob instance.
7)	The NSSMS_Provider deletes the specified DeallocateJob instance.
8)	The NSSMS_Provider sends a DeallocateJob deletion response (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]).

[bookmark: _Toc19715546][bookmark: _Toc51326744][bookmark: _Toc51326861][bookmark: _Toc97824014]7.6	Procedure of Network Slice Instance Modification
The Figure 7.6-1 illustrates the procedure of modifying an existing NSI.
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Figure 7.6-1: Network Slice Instance Modification Request procedure
1)	The Network Slice Management Service Provider (NSMS_Provider) receives a ModifyJob creation request modifyMOIAttributes operation (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]) for an instance of ModifyJob IOC (see clause 6.3.xx in TS 28.541 [6]) from the Network Slice Management Service Consumer (NSMS_Consumer) with the DN of NetworkSlice MOI and the new network slice related requirements (see ServiceProfile defined in clause 6.3.3 in TS 28.541[6]).
2)	The NSMS_Provider creates a ModifyJob instance and initiates execution of a NSI modification procedure.
3a)	The NSMS_Provider sends a ModifyJob creation response (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]).
3b)	The NSMS_Consumer subscribes to change notifications from the ModifyJob instance (see clause 6.3.xx in TS 28.541 [6]).
4)	Based on the new network slice related requirements, the NSMS_Provider invokes the feasibility check procedure. If the modification requirements can be satisfied, go to step 35), else go to step 57). 
5)	The NSMS_Provider decomposes the NetworkSlice MOI modification request into NSSI modification request(s), i.e., generating the new network slice subnet related requirements for each NSSI if needed. 
6)	The NSMS_Provider, as the role of Network Slice Subnet Management Service Consumer (NSSMS_Consumer), invokes the NSSI modification procedure.
7a)	If the NSMS_Consumer has subscribed to MOI change notifications, the NSMS_Provider sends the NSI modification result via notification (see notifyMOIChanges modifyMOIAttributes operation defined in clause 11.1.1.11 in TS 28.532 [8]) to the NSMS_Consumer.
NOTE: The NSMS_Producer may also update certain status attributes while the procedure is still in progress. Such updates would also trigger MOI change notifications to be sent in case a matching subscription has been configured.
7b)	The NSMS_Provider will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
7c-1)	If the NSMS_Consumer has not subscribed to MOI change notifications, it may instead poll at regular intervals the status of the procedure as well as other MOI attributes of interest using a getMOIAttributes request (see clause 11.1.1.2 in TS 28.532 [8]).
7c-2)	The NSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
8)	When the NSMS_Consumer decides to delete the ModifyJob instance (e.g., after obtaining the modification result), the NSMS_Consumer sends a job deletion request (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]) to the NSMS_Provider for the specific ModifyJob instance.
9)	The NSMS_Provider deletes the specified ModifyJob instance.
10)	The NSMS_Provider sends a ModifyJob deletion response (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]).

[bookmark: _Toc19715547][bookmark: _Toc51326745][bookmark: _Toc51326862][bookmark: _Toc97824015]7.7	Procedure of Network Slice Subnet Instance Modification
The Figure 7.7-1 illustrates the procedure of modifying an existing NSSI.
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Figure 7.7-1: Network Slice Subnet Instance Modification Request procedure
1)	The Network Slice Subnet Management Service Provider (NSSMS_SProvider) receives a ModifyJob creation request modifyMOIAttributes operation (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]) for an instance of ModifyJob IOC (see clause 6.3.xx in TS 28.541 [6]) from the Network Slice Subnet Management Service Consumer (NSSMS_SConsumer) with the DN of NetworkSliceSubnet MOI and the new network slice subnet related requirements (see SliceProfile defined in clause 6.3.3 in TS 28.541[6]).
2)	The NSSMS_Provider creates a ModifyJob instance and initiates execution of a NSSI modification process.
3)	The NSSMS_Provider sends a ModifyJob creation response (see createMOI operation defined in clause 11.1.1.1 in TS 28.532 [8]).
3b)	The NSMS_Consumer subscribes to change notifications from the AllocateJob instance (see clause 6.3.xx in TS 28.541 [6]).
4)	Based on the new network slice subnet related requirements, the NSSMS_SProvider invokes the feasibility check procedure. If the modification requirements can be satisfied, go to step 35), else go to step 510).
5)	The NSSMS_SProvider decomposes the NetworkSliceSubnet MOI modification request into modification requests for each NSSI constituent.
6)	If the requested NSSI constituent is constituent NSSI, the NSSMS_SProvider invokes NSSI modification procedure as described in clause 7.7.
7)	If the requested NSSI constituent is NF instance, the NSSMS_SProvider invokes NF creation procedure as described in clause 7.10 or NF modification procedure as described in clause 7.11.
8)	If the NSSI contains the virtualized part, the NSSMS_SProvider invokes the NS instance scaling and/or NS instance updating and/or NS instance instantiation procedure as described in TS 28.526 [7].
9)	If the NSSI contains the TN part, the NSSMS_SProvider invokes the TN related coordination procedure as described in clause 7.9.
10a)	If the NSSMS_Consumer has subscribed to MOI change notifications, the NSSMS_SProvider sends the NSSI modification results via notification (see notifyMOIChanges modifyMOIAttributes operation defined in clause 11.1.1.11 in TS 28.532 [8]) to the NSSMS_SConsumer. 
NOTE: The NSSMS_Producer may also update certain status attributes while the procedure is still in progress. Such updates would also trigger MOI change notifications to be sent in case a matching subscription has been configured.
10b)	The NSSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
10c-1)	If the NSSMS_Consumer has not subscribed to MOI change notifications, it may instead poll at regular intervals the status of the procedure as well as other MOI attributes of interest using a getMOIAttributes request (see clause 11.1.1.2 in TS 28.532 [8]).
10c-2)	The NSSMS_Producer will send a getMOIAttributes response including current values of the requested attributes (see clause 11.1.1.2 in TS 28.532 [8]).
11)	When the NSSMS_Consumer decides to delete the ModifyJob instance (e.g. after obtaining the modification result), the NSSMS_Consumer sends a job deletion request (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]) to the NSSMS_Provider for the specific ModifyJob instance.
12)	The NSSMS_Provider deletes the specified ModifyJob instance.
13)	The NSSMS_Provider sends a ModifyJob deletion response (see deleteMOI operation defined in clause 11.1.1.4 in TS 28.532 [8]).
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[bookmark: _Toc74318152][bookmark: _Toc97824031]9	RESTful HTTP-based solution set of provisioning
[bookmark: _Toc97824032][bookmark: _Toc74318153]9.1	Network slice provisioning management serviceVoid
[bookmark: _Toc97824033]9.1.1	Mapping of operations
[bookmark: _Toc74318154][bookmark: _Toc97824034]9.1.1.1	Introduction
Table 9.1.1-1: Mapping of IS operations to SS equivalents
	IS operation
	HTTP Method
	Resource URI
	Qualifier

	allocateNsi
	POST
	{MnSRoot}/NSProvMnS/{MnSVersion}/ServiceProfile
	M

	
	
	
	

	deallocateNsi
	DELETE
	{MnSRoot}/NSProvMnS/{MnSVersion}/ServiceProfile={ServiceProfileId}
	M

	
	
	
	



[bookmark: _Toc74318155][bookmark: _Toc97824035]9.1.1.2	Operation allocateNsi
This operation is to allocate a network slice instance provided by the service provider, the network slice instance may be new or existing.
Table 9.1.2-1: Mapping of IS operation input parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	attributeListIn
	request body
	n/a
	n/a
	M



Table 9.1.2-2: Mapping of IS operation output parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	attributeListOut
	response body
	n/a
	n/a
	M

	status
	response status codes
	n/a
	n/a
	M

	
	response body
	error
	ErrorResponse
	O

	networkSliceDN
	response body
	n/a
	Resource
	M



The message flow for allocation is as follows:
1.	The MnS consumer sends a HTTP POST request to the MnS producer.
- The target URI is equal to the concatenation of URI of the parent resource of resource to be created, and the resource (in this case ServiceProfile) to be created.
- 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 MnS producer sends a HTTP POST response to the MnS consumer.
- On success, "201 Created" shall be returned. The Location header shall carry the URI of the new resource (in this case ServiceProfile) and the message body shall contain the complete complete representation of the ServiceProfile and networkSliceDN identifying the NetworkSlice MOI created.
- On failure, an appropriate error code shall be returned. The response message body may provide additional error information.

[bookmark: _Toc74318157][bookmark: _Toc97824036]9.1.1.3	Operation deallocateNsi
This operation deallocate a service profile in an NSI. The provider may terminate the requested NSI or modify the requested NSI without termination to satisfy the request.
Table 9.1.1.3-1: Mapping of IS operation input parameters to SS equivalents (HTTP DELETE)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	networkSliceDN
	request body
	n/a
	Resource
	M

	serviceProfileId
	Request body
	n/a
	Resource
	M



Table 9.1.1.3-2: Mapping of IS operation output parameters to SS equivalents (HTTP DELETE)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	status
	response status codes
	n/a
	n/a
	M

	
	response body
	error
	ErrorResponse
	O



The message flow for deallocation is as follows:
1.	The MnS consumer sends a HTTP DELETE request to the MnS producer.
- The target URI is equal to the concatenation of URI of the parent resource and the resource (in this case ServiceProfile) to be deleted. 
- The message body shall contain the networkSliceDN identifying the NetworkSlice MOI.
2.	The MnS producer sends a HTTP DELETE response to the MnS consumer.
- On success, "201 Created" shall be returned.
- On failure, an appropriate error code shall be returned. The response message body may provide additional error information.
[bookmark: _Toc97824037]9.1.2	Resources
[bookmark: _Toc97824038]9.1.2.1	Resource definitions
[bookmark: _Toc97824039]9.1.2.1.1	Resource “…/ServiceProfile
9.1.2.1.1.1	Description
This resource represents collects of network slice related requirement (i.e. ServiceProfiles).
9.1.2.1.1.2	URI
Resource URI: {MnSRoot}/NSProvMnS/{MnSVersion}/ServiceProfile
9.1.2.1.1.3	HTTP methods
9.1.2.1.1.3.1	POST
The POST method create a serviceProfile, the provider may create a NSI or using existing NSI to satisfy the serviceProfile.
This method shall support the request data structures, and the response data structures and response codes specified in the following tables.
Table 9.2.1.1.3.1-1: Data structures supported by the POST Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	attributeListIn
	LIST OF SEQUENCE< attribute name, attribute value>
	M
	1
	This parameter specifies the network slice related requirements or network related requirements defined in ServiceProfile in Clause 6.3.3 in TS 28.541 [6].



Table Y.2.1.1.3.1-2: Data structures supported by the POST Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	attributeListOut
	LIST OF SEQUENCE< attribute name, attribute value>
	M
	1
	This list of name/value pairs contains the attributes of the SliceProfile[6]  which has been allocated and the actual value assigned to each.

	status
	HTTP response code
	M
	1
	HTTP response code 200 indicates “OperationSucceeded”.
All other HTTP response codes indicate “OperationFailed”.

	networkSliceDN
	Resource
	M
	1
	The DN of NetworkSlice MOI uniquely identifying the network slice instance.



9.1.2.1.1.3.2	DELETE
The DELETE method deletes a ServiceProfile.
This method shall support the request data structures, and the response data structures and response codes specified in the following tables.
Table 9.2.2.2.2.3.1-1: Data structures supported by the DELETE Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	networkSliceDN
	Resource
	M
	1
	The DN of NetworkSlice MOI uniquely identifying the network slice instance.

	serviceProfileId
	Resource
	M
	1
	It specifies the global unifique identifier of the service profile in the NSI which is to be deallocated.



Table 9.2.2.2.2.3.1-2: Data structures supported by the DELETE Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	status
	HTTP response code
	M
	1
	HTTP response code 200 indicates “OperationSucceeded”.
All other HTTP response codes indicate “OperationFailed”.



[bookmark: _Toc97824040]9.2	Network slice subnet provisioning management serviceVoid
[bookmark: _Toc97824041]9.2.1	Mapping of operations
[bookmark: _Toc97824042]9.2.1.1	Introduction
Table 9.2.1.1-1: Mapping of IS operations to SS equivalents
	IS operation
	HTTP Method
	Resource URI
	Qualifier

	
	
	
	

	allocateNssi
	POST
	{MnSRoot}/NSSProvMnS/{MnSVersion}/SliceSubnetMgmt/SliceProfile
	M

	
	
	
	

	deallocateNssi
	DELETE
	{MnSRoot}/NSSProvMnS/{MnSVersion}/SliceSubnetMgmt/SliceProfile={id}
	M

	
	
	
	



[bookmark: _Toc97824043]9.2.1.2	Operation allocateNssi
This operation is to allocate a network slice instance provided by the service provider, the network slice subnet instance may be new or existing.
Table 9.2.1.2-1: Mapping of IS operation input parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	attributeListIn
	request body
	n/a
	Resource
	M



Table 9.2.1.2-2: Mapping of IS operation output parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	attributeListOut
	response body
	n/a
	Resource
	M

	status
	response status codes
	n/a
	n/a
	M

	
	Response body
	error
	ErrorResponse
	O

	networkSliceSubnetDN
	response body
	n/a
	Resource
	M



The message flow for allocation is as follows:
1.	The MnS consumer sends a HTTP POST request to the MnS producer.
- The target URI is equal to the concatenation of URI of the parent resource of resource to be created, and the resource (in this case SliceProfile) to be created.
- 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 MnS producer sends a HTTP POST response to the MnS consumer.
- On success, "201 Created" shall be returned. The Location header shall carry the URI of the new resource (in this case SliceProfile) and the message body shall contain the complete complete representation of the SliceProfile and networkSliceSubnetDN identifying the NetworkSliceSubnet MOI created.
- On failure, an appropriate error code shall be returned. The response message body may provide additional error information.
[bookmark: _Toc97824044]9.2.1.3	Operation deallocateNssi
This operation deallocate a slice profile in an NSSI. The provider may terminate the requested NSSI or modify the requested NSSI without termination to satisfy the request.
Table 9.2.1.3-1: Mapping of IS operation input parameters to SS equivalents (HTTP DELETE)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	networkSliceSubnetDN
	request body
	n/a
	Resource
	M

	sliceProfileId
	request body
	n/a
	Resource
	M



Table 9.2.1.3-2: Mapping of IS operation output parameters to SS equivalents (HTTP DELETE)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	status
	response status codes
	n/a
	n/a
	M

	
	response body
	error
	ErrorResponse
	O



The message flow for deallocation is as follows:
1.	The MnS consumer sends a HTTP DELETE request to the MnS producer.
- The target URI is equal to the concatenation of URI of the parent resource and the resource (in this case SliceProfile) to be deleted. 
- The message body shall contain the networkSliceSubnetDN identifying the NetworkSliceSubnet MOI.
2.	The MnS producer sends a HTTP DELETE response to the MnS consumer.
- On success, "201 Created" shall be returned.
- On failure, an appropriate error code shall be returned. The response message body may provide additional error information.
[bookmark: _Toc97824045]9.2.2	Resources
[bookmark: _Toc97824046]9.2.2.1	Resource definitions
[bookmark: _Toc97824047]9.2.2.1.1		Resource “.../SliceProfile
9.2.2.1.1.1	Description
This resource represents collects of network slice subnet related requirements (i.e. SliceProfile).
9.2.2.1.1.2	URI
Resource URI: {MnSRoot}/NSSProvMnS/{MnSVersion}/SliceSubnetMgmt/SliceProfile
9.2.2.1.1.3	HTTP methods
9.2.2.1.1.3.1	POST
The POST method create a SliceProfile, the provider may create a new NSSI or using existing NSSI to support the SliceProfile.
This method shall support the request data structures, and the response data structures and response codes specified in the following tables.
Table 9.2.1.2.3.1-1: Data structures supported by the POST Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	attributeListIn
	LIST OF SEQUENCE< attribute name, attribute value>
	M
	1
	This parameter specifies the network slice subnet related requirements defined in SliceProfile in Clause 6.3.4 in TS 28.541 [6].



Table 9.2.1.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	attributeListOut
	LIST OF SEQUENCE< attribute name, attribute value>
	M
	1
	This list of name/value pairs contains the attributes of the SliceProfile[6]  which has been allocated and the actual value assigned to each.

	status
	HTTP response code
	M
	1
	HTTP response code 200 indicates “OperationSucceeded”.
All other HTTP response codes indicate “OperationFailed”.

	networkSliceSubnetDN
	Resource
	M
	1
	The DN of NetworkSliceSubnet MOI uniquely identifying the network slice instance.



9.2.2.1.1.3.2	DELETE
The DELETE method deletes a SliceProfile.
This method shall support the request data structures, and the response data structures and response codes specified in the following tables.
Table 9.2.2.2.2.3.1-1: Data structures supported by the DELETE Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	networkSliceSubnetDN
	Resource
	M
	1
	The DN of NetworkSliceSubnet MOI uniquely identifying the network slice subnet instance.

	sliceProfileId
	Resource
	M
	1
	It specifies the unifique identifier of the slice profile in the NSSI which is to be deallocated.



Table 9.2.2.2.2.3.1-2: Data structures supported by the DELETE Request Body on this resource
	Name
	DATA TYPE
	P
	Cardinality
	Description

	status
	HTTP response code
	M
	1
	HTTP response code 200 indicates “OperationSucceeded”.
All other HTTP response codes indicate “OperationFailed”.
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