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1	Decision/action requested
The group is asked to endorse this proposal.
2	References
[1]	3GPP TS 32.160 Management and orchestration; Management service template
[2]	3GPP TS 28.533 Management and orchestration; Architecture framework
[3]	3GPP TS 28.531 Management and orchestration; Provisioning
[4]	3GPP TS 28.530 Management and orchestration; Concepts, use cases and requirements
[5]	3GPP TS 28.541 Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3 
3	Rationale
3.1	Introduction
The service-based management architecture to support 5G network management including provisioning of network slices is specified as follows: architecture framework in TS 28.533 see reference [2], concepts, use cases and requirement in TS 28.530 see reference [4], provisioning in TS 28.531 see reference [3] and the network slicing resource model in TS 28.541 see reference [5] clause 6.
3.1	Management services
The provisioning specification includes specification level use cases, requirements, stage 2, and stage 3. In the service-based management architecture the specifications should support the interactions between an MnS consumer and an MnS producer, see Figure 3.1. 
[image: ]
Figure 3.1: Consumer-producer interface diagram
3.2	Synchronous interactions
The interactions between the MnS consumer and MnS producer are specified on a such level that any one can implement MnS producers and consumers irrespective of the role their organisation plays in the industry, see for further ddetials on roles and organisations clause 4.8 in TS 28.531 see reference [3]. The interaction diagrams between consumer and producer are shown in Figure 3.2 for request-response and in Figure 3.3 for subscribe-notify.
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Figure 3.2: Request-response interaction diagram 
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Figure 3.3: Subscribe-notify interaction diagram 
The request-response interaction diagram shown in Figure 3.2 is also known as synchrous operation support. The MnS producer receives the request from a MnS consumer, processeses the request and provides the result to the MnS consumer. In case the request from the MnS consumer is to provisioning new entities in the network (which appear as new MOI in the network resource model), then there is currently no way for the MnS consumer to know the status of the request, nor has the MnS producer a mechanism to report the status of the request to the MnS consumer. 
3.2	Asynchronous interactions
In the asynchronous mode the request from the MnS consumer is handled by an MnS producer that interacts with other producers to come to an orchestrated solution, several factors may put constraints on the time a producer needs to create the part of the solution it is responsible for. Therefore, once the MnS consumer has conveyed the request to the MnS producer, the MnS producer replies with either the initial or final result. In case the MnS producer replies with the initial result the MnS consumer expects that this will be followed by further updates until the request is completed. This interaction diagram is shown in Figure 3.3.
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Figure 3.3: Request-response-notify interaction diagram 

3.3	Network slicing use cases
For a network slicing scenario, the following provisioning use cases are documented in TS 28.531 see reference [3]:
- Network slice instance allocation
- Network slice subnet instance allocation
- Network slice instance deallocation
- Network slice subnet instance deallocation
- Network slice instance modification
- Network slice subnet instance modification
- Network slice feasibility check
- Network slice subnet feasibility check
Editor’s Note: the list of use cases shown is limited to those applicable to this discussion paper. 
For all of the above cases the following general observations can be made: 
- The request from the consumer contains requirements for the producer that the consumer wants the producer to fulfil. 
- The producer may not be able to fulfil the requirements in the request, the result may be that after processing the request there is no change needed to be done by the producer, in that case the request is completed without change.
 - The consumer may want to follow the progress of the request and subscribe to progress information related to the request.
- The administration of the lifecycle of a request and the administration of the set of requirements in the request are independent. 
3.4	Current provisioning service for network slicing
The current provisioning service for network slicing is based on the use of operations that are dedicated for the provisioning of network slicing except for the feasibility check which uses a modelling approach where the consumer uses createMOI to convey the request to the producer reflecting the request and the content of the request. The overview is shown in table 3.1.
Table 3.1 Overview of current provisioning service for network slicing
	Use case according to TS 28.531 [3]
	MnS Consumer 
	MnS producer

	
	request operation name
	request requirements
	convey request with requirements
	process request
	convey reponse

	Network slice feasibility check
	createMOI
	requirements for network slice or network slice subnet
	createMOI request for a feasibility check job in producer with appropriate requirements
	executes the feasibility check job and updates related attributes on the feasibility check job 
	synchronous reply
optionally provisioning notifications

	Network slice subnet feasibility check
	
	
	
	
	

	Network slice instance allocation
	allocateNsi
	requirements for network slice 
	initiates allocateNsi
	process request, see NOTE 1 
	synchronous reply 

	Network slice subnet instance allocation
	allocateNssi
	requirements for network slice subnet 
	initiates allocateNssi
	process request, see NOTE 2
	synchronous reply 

	Network slice instance deallocation
	deallocatNsi
	ServiceProfile
	initiates deallocateNsi
	process request, see NOTE 3
	synchronous reply 

	Network slice subnet instance deallocation
	deallocateNssi
	SliceProfile
	initiates deallocateNssi
	process request, see NOTE 4
	synchronous reply 

	Network slice instance modification
	modifyNsi
	requirements for network slice 
	modifyMOIAttributes request 
	process request, see NOTE 5  
	synchronous reply 

	Network slice instance modification
	modifyNssi
	requirements for network slice subnet 
	modifyMOIAttributes request
	process request, see NOTE 5 
	synchronous reply 

	NOTE 1: The MnS producer allocate the requirements to an existing NSI or creates a new NSI and allocates the requirements
NOTE 2: The MnS producer allocate the requirements to an existing NSSI or creates a new NSSI and allocates the requirements
NOTE 3: The MnS producer deallocates the requirements (i.e., ServiceProfile) from an NSI. 
NOTE 4: The MnS producer deallocates the requirements (i.e., SliceProfile) from an NSSI.
NOTE 5: The MnS producer producer executes feasibility check and acts according to the outcome.



Form table 3.1 the following observations can be made: 
- Both the consumer and producer have to support two methods on the interface; dedicated operations and model operations (to model the job details).
- Consumer does not get progress information for any of the network slicing operations except for feasibility check. The producer does not generate progress information except for feasibility check.
3.5	Proposed provisioning service for network slicing
The approach taken to address the feasibility check seems to be the preferred way for SA5 to specify objects, where the that may or may not be created by the producer as a result of a consumer request containing requirements. This approach is aligned with 
It was observed that in the current solution for network slicing both consumer and producer have to support two methods, in Table 3.5.1 the more generic approach (used for feasibility check) is proposed to be used to address the other network slicing use cases and procedures. 
It was observed that in the current solution does provide progress information, it is proposed to convey the response not only by the synchronous reply but also support notifications to provide updates and the final result when the request is completed. This is also shown in Table 3.5.1. for network slicing both consumer and producer have to support two methods.
The proposed solution requires updates to TS 28.531 see reference [3] and TS 28.541 see reference [5].

Table 3.5.1 Overview of proposed provisioning service for network slicing
	Use case
	MnS Consumer 
	MnS producer

	
	request operation name
	request requirements
	convey request with requirements
	process request
	convey reponse

	Network slice feasibility check
	not applicable
	requirements for network slice or network slice subnet
	createMOI request for feasibility check job in producer with appropriate requirements
	executes the feasibility check job and updates related attributes on the feasibility check job 
	synchronous reply
optionally provisioning notifications

	Network slice subnet feasibility check
	
	
	
	
	

	Network slice instance allocation
	not applicable
	requirements for network slice 
	createMOI request for an allocate job in producer with appropriate requirements
	executes the allocate job and updates related attributes on the allocate job, see NOTE 1. 
	synchronous reply 
optionally provisioning notifications

	Network slice subnet instance allocation
	not applicable
	requirements for network slice subnet 
	
	
	

	Network slice instance deallocation
	not applicable
	ServiceProfile
	createMOI request for a deallocate job in producer with appropriate requirements
	executes the deallocate job and updates related attributes on the deallocate job, see NOTE 2.
	synchronous reply
optionally provisioning notifications 

	Network slice subnet instance deallocation
	not applicable
	SliceProfile
	
	
	

	Network slice instance modification
	not applicable
	requirements for network slice 
	createMOI request for a modify job in producer with appropriate requirements
	executes the modify job and updates related attributes on the modify job, see NOTE 3. 
	synchronous reply
optionally provisioning notifications 

	Network slice instance modification
	not applicable
	requirements for network slice subnet 
	
	
	

	NOTE 1: The MnS producer allocate the requirements to an existing NSI or NSSI or creates a new NSI or NSSI and allocates the requirements.
NOTE 2 The MnS producer deallocates the requirements (i.e., ServiceProfile or SliceProfile) from an NSI or NSSI. 
NOTE 3: The MnS producer producer executes feasibility check and acts according to the outcome.




3.6	Conclusion
Based on the observations in section 3.3 and 3.4, and the discussion in section 3.5 it is recommended to add job IOC’s to NRM to support network slicing provisioning procedures in a synchronous or asynchronous manner.
4	Detailed proposal
The group is asked to endorse the conclusion in section 3.6
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