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[bookmark: _Toc532369699]4	General
[bookmark: _Toc532369700]4.1	Overview
A 5G system consists of a 5G Access Network (AN), and a 5G Core Network (5GC). Network slicing is one of the key 5G features.
The management aspects of a Network Slice Instance (NSI) are described by the four phases shown in Figure 4.3.1.1 of TS 28.530 [4].
The provisioning of network slicing includes the four phases which are preparation, commissioning, operation and decommissioning:
-	In the preparation phase the NSI does not exist. The preparation phase includes network slice design, on-boarding, evaluation of the network slice requirements, preparing the network environment and other necessary preparations required to be done before the creation of an NSI.
-	During the NSI lifecycle stage which include commissioning phase, operation phase and decommissioning phase, the NSI provisioning operations include:
-	Create an NSI;
-	Activate an NSI;
-	De-active an NSI;
-	Modify an NSI;
-	Terminate an NSI.
The operations of the provisioning of an NSI occurs during different phases of a NSI:
a)	During the commissioning phase:
-	Create an NSI.
During NSI creation all resources to the NSI have been created and configured to satisfy the network slice requirements. NSI creation may trigger NSSI(s) creation or using existing NSSI(s) and setting up the corresponding associations.
b)	During the operation phase:
-	Activate an NSI;
-	Modify an NSI;
-	De-active an NSI.
	NSI activation includes any actions that make the NSI active to provide communication services. NSI activation may trigger NSSI activation.
	NSI modification in operation phase could map to several workflows, e.g. changes of NSI capacity, changes of NSI topology, NSI reconfiguration. NSI modification can be triggered by receiving new network slice related requirements, new communication service requirements, or the result of NSI supervision automatically. NSI modification may trigger NSSI modification.
	The NSI deactivation operation may be needed before NSI modification operation and the NSI activation operation may be needed after the NSI modification operation. NSI deactivation includes any actions that make the NSI inactive and not providing any communication services. NSI deactivation trigger NSSI deactivation to deactivate constituent NSSI(s) which is not used by other NSI(s). Operator may decide to keep the NSI without termination after deactivation and reactivate it when receives new communication service request.
c)	During the decommissioning phase:
-	Terminate an NSI.
NSI termination step includes any action that make the NSI does not exist anymore and release resources that are not used by other NSI(s). NSI termination may trigger NSSI termination to terminate constituent NSSI(s) which is not used by other NSI(s).
Similarly, provisioning for network slice subnet instance includes the following operations:
-	Create an NSSI;
-	Activate an NSSI and associate it with certain NSI to be used by the NSI;
-	Disassociate the NSSI with certain NSI and de-active the NSSI if it’s not associated with any NSI;
-	Modify an NSSI;
-	Terminate an NSSI.
The following are NSSI states:
NSSI_NULL – the NSSI does not exist
NSSI_NOT_IN_USE – the NSSI exists, but is not used by (associated with) any NSI or NSSI
NSSI_IN_USE – the NSSI is used by (associated with) at least one NSI or at least one NSSI
The following is the state diagram:


Figure 4.1-1
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[bookmark: _Toc4143693]5	Specification level requirements
[bookmark: _Toc4143694]5.1	Use cases
[bookmark: _Toc4143713]5.1.19	Creation of a 3GPP sub-network
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To enable the authorized consumer to request creation of a 3GPP sub-network instance.
	

	Actors and Roles
	An authorized consumer of sub-network creation service.

	

	Telecom resources
	VNF package(s) of the virtualized part of 3GPP NF(s);
NSD(s) of the NS(s);
ETSI NFV MANO system;
Network creation service producer;
NF configuration service producer.
	

	Assumptions
	N/A

	

	Pre-conditions
	The non-virtualized part of the NFs (including completely non-virtualized NFs) constituting the 3GPP sub-network have been deployed;
The VNF package(s) of the virtualized part of 3GPP NF(s) have been on-boarded to ETSI NFV MANO system;
The NSD(s) of the NS realizing the 3GPP sub-network have been on-boarded to ETSI NFV MANO system.
	

	Begins when 
	The authorized consumer needs to create a 3GPP sub-network instance.
	

	Step 1 (M)
	The authorized consumer requests the sub-network creation service producer to create a 3GPP sub-network instance. The request needs to indicate the network capacity (e.g., the number of instances of each kind of NFs, and the capacity of each NF instance, for example, number of flows with certain QoS attributes to be supported), network topology information (e.g., the connections between NF instances), and the network QoS requirements (e.g., bandwidth and latency requirements of the interface between two NF instances).
	

	Step 2 (M)
	The network creation service producer interacts, or requests another network creation service producer to interact, with ETSI NFV MANO system to instantiate the NS(s) realizing the 3GPP sub-network instance.
	

	Step 3 (M)
	ETSI NFV MANO system informs the NF configuration service producer about the instantiation of the NSs and the new VNFs.
	

	Step 4 (M)
	The NF configuration service producer creates the MOI(s) of the 3GPP NFs that are realized by the newly instantiated VNF(s); there may be MOI(s) that specify the topology of the instantiated NSs.
	

	Step 5 (M)
	The sub-network creation service producer is using the NF configuration service to configure the 3GPP NF instance(s) that are constituting the subject 3GPP sub-network.
	NF configuration service

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The 3GPP sub-network instance has been created.
	

	Traceability 
	REQ-PRO_NW-FUN-1, REQ-PRO_NW-FUN-2
	



[bookmark: _Toc4143714]5.1.20	Configuration of a 3GPP sub-network
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To enable the authorized consumer to request configuration of a 3GPP sub-network instance.
	

	Actors and Roles
	An authorized consumer of network configuration service.

	

	Telecom resources
	3GPP network;
3GPP NFs;
ETSI NFG MANO system;
Network management service producer.
	

	Assumptions
	N/A

	

	Pre-conditions
	The 3GPP sub-network has been created;
The MOI(s) related to 3GPPthe sub-network instance has been created.
	

	Begins when 
	The authorized consumer needs to configure a 3GPP sub-network instance.
	

	Step 1 (M)
	The authorized consumer requests to configure a 3GPP sub-network instance.
	

	Step 2 (M)
	The consumer requests the network management service producer to modify the attribute of the MOI(s) related to the 3GPP sub-network.
	

	Step 3 (O)
	If the 3GPP network is realized by NS(s) (ETSI ISG NFV concept), the network management service producer requests (directly or indirectly via another) ETSI NFV MANO system to update the NS(s) realizing the 3GPP sub-network instance.
	

	Step 4 (O)
	If there are new VNFs instantiated by the NS update, ETSI NFV MANO system informs the NF management service producer about the instantiation of VNFs.
	

	Step 5 (O)
	The NF management service producer creates the MOI(s) of the 3GPP NFs that are realized by the newly instantiated VNF(s).
	

	Step 6 (M)
	The network management service producer consumes the NF management service to configure the impacted 3GPP NF instance(s).
	NF configuration service

	Step 7 (M)
	The network management service producer configures the 3GPP sub-network instance, per the MOI attribute modification request received from the consumer.
	

	Step 8 (M)
	The NF management service producer modifies the attributes of the MOI(s) of the 3GPP network and informs the consumer that the 3GPP sub-network instance has been configured successfully.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The 3GPP network instance has been configured.
	

	Traceability 
	REQ-PRO_NW-FUN-3, REQ-PRO_NW-FUN-4
	



[bookmark: _Toc4143717]5.1.23	Network slice subnet management with assigned priority
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To assign priority on existing network slice subnet instance(s).
	

	Actors and Roles
	Network slice subnet management service consumer. 
Network slice subnet management service provider (e.g. NSSMF)
	

	Telecom resources
	Network slice subnet instance (i.e. NSSI)
Network slice subnet management service provider 
	

	Assumptions
	Network slice subnet instance is deployed to support a communication service with priority, set by the operator.
	

	Pre-conditions
	This use case is based on the condition that operator requires a priority assigned to network slice subnet instance. 
	

	Begins when 
	The NSSI(s) should have been assigned with priority set by the operator. 
	

	Step 1 (M)
	The network slice management service provider identifies the NSSI(s) that needs to be associated with the priority, requested by authorized network slice subnet management service consumer.
The network slice management service provider assigns priority to the identified NSSI(s)
	Network slice subnet instance modification use case

	Step 2 (M)
	The network slice management service provider sends response to its authorized consumer about assigned priority on identified NSSI(s).
	

	Ends when 
	All the steps identified above are successfully completed. Network slice subnet instance priority was assigned by network slice subnet management service provider.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	
	

	Traceability 
	REQ-PRO_NSI-FUN-x
	



[bookmark: _Toc4143718]5.1.24	Management interaction with NFV MANO for network service priority
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To enable the authorized consumer to request creation of a 3GPP sub-network instance, management interactions with NFV MANO is needed. This management interaction will assign priority on NFV NS(s).
	

	Actors and Roles
	An authorized consumer of 3GPP sub-network instance creation.
	

	Telecom resources
	VNF package(s) of the virtualized part of 3GPP NF(s);
NSD(s) of the NS(s);
ETSI NFV MANO system;
	

	Assumptions
	N/A
	

	Pre-conditions
	The ETSI NFV VNF package(s) of the virtualized part of 3GPP NF(s) have been on-boarded to ETSI NFV MANO system;
The ETSI NFV NSD(s) used to instantiate NS(s) for realizing the 3GPP sub-network have been on-boarded to ETSI NFV MANO system.
	

	Begins when 
	The authorized consumer needs to create a 3GPP sub-network instance. This creation operation also needs to assign priority on 3GPP sub-network instance and on related ETSI NFV NS(s).
	

	Step 1 (M)
	The authorized consumer requests the 3GPP sub-network creation service producer to create a 3GPP sub-network instance. 
	

	Step 2 (M)
	The sub-network creation service producer interacts, or requests another sub-network creation service producer to interact, with ETSI NFV MANO system to instantiate the NS(s) realizing the 3GPP sub-network instance. 
	

	Step 3 (M)
	ETSI NFV MANO is informed about NS priority. 
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The 3GPP sub-network instance has been created. Network service priority is identified by NFVO to support the 3GPP sub-network instance.
	

	Traceability 
	REQ-PRO_NW-FUN-1, REQ-PRO_NW-FUN-2
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[bookmark: _Toc4143723]5.2.4	Requirements for sub-network provisioning service
REQ-PRO_NW-FUN-1	The sub-network provisioning service producer shall have the capability allowing its authorized consumer to request creation of a 3GPP sub-network instance.
REQ-PRO_NW-FUN-2	The sub-network provisioning service producer shall have the capability to fulfil the consumer’s request to create a 3GPP sub-network instance.
REQ-PRO_NW-FUN-3	The sub-network provisioning service producer shall have the capability allowing its authorized consumer to request configuration of a 3GPP sub-network instance.
REQ-PRO_NW-FUN-4	The sub-network provisioning service producer shall have the capability to fulfil the consumer’s request to configure a 3GPP sub-network instance.

	Start of 4th modified section in TS 28.531



[bookmark: _Toc4143724]6	Management services for provisioning of networks and network slicing
[bookmark: _Toc4143725]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

	Provisioning for NSI
	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

	Network sliceSI 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.

	Provisioning data report for NSI
	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

	Network sliceSI 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

	Provisioning exposure for NSI
	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

	Network sliceSI 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 NSaaS model where this MnS is consumed by vertical industry.

	Provisioning data report exposure for NSI
	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

	Network sliceSI 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 NSaaS model where this MnS is consumed by vertical industry.



[bookmark: _Toc4143726]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)

	Provisioning for NSSI
	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

	Network slice subnetSSI information model defined in clause 6.3 of TS 28.541 [6]


	Provisioning data report for NSSI
	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

	Network slice subnetSSI information model defined in clause 6.3 of TS 28.541 [6]




[bookmark: _Toc4143727]6.3	Management services for network function provisioning
The management services for network function provisioning are listed in table 6.3-1.
Table 6.3-1: Management services for NF provisioning
	MnS Name
	MnS Component of type A (Operations and notifications)
	MnS Component of type B (information model)

	Provisioning for NF instance
	Operations defined in clause 5 of TS 28.532 [8]:
-	createMOI operation
-	modifyMOIAttributes operation
-	getMOIAttributes operation
-	deleteMOI operation

	NF(s)/ME(s) information model defined in TS 28.541 [6]


	Provisioning data report for NF instance
	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

	NF(s)/ME(s) information model defined in TS 28.541 [6]




[bookmark: _Toc4143728]6.4	Management services for network and sub-network provisioning
The management services for network and sub-networks provisioning are listed in table 6.4-1.
Table 6.4-1: Management services for network and sub-network provisioning
	MnS name
	MnS Component of type A (Operations and notifications)
	MnS Component of type B (information model)

	Provisioning for network and sub-network instancess
	Operations defined in clause 5 of TS 28.532 [8]:
-	createMOI operation
-	modifyMOIAttributes operation
-	getMOIAttributes operation
-	deleteMOI operation
Operation defined in clause 6.5:
-	AllocateNetwork operation
	IOC(s) of sub-network, as defined in TS 28.541 [6]

	Provisioning data report for sub-network instancess
	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

	IOC(s) of sub-network, as defined in TS 28.541 [6]




	End of modification in TS 28.531
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