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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
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2.2
Parent Work Item 
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	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)
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	Title
	Nature of relationship

	760065
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	The related slicing management solution which may need improvements.

	
	
	

	
	
	


3
Justification

The slice provisioning mechanism defined in 3GPP TS 28.531 needs enhancement as per the following issues:
3.1 Network slice reservation and feasibility check

The procedures of reservation and feasibility check defined in 3GPP TS 28.531 are having several concerns as follows:

· It is not clear what reservation interface is being used here? Where is the reservation request/response defined? Is it expected for NSSMS_Provider to expose that reservation interface?

· It is not clear what reservation interface is being used here? Where is the reservation cancellation request/response defined? Is it expected for NSSMS_Provider to expose that reservation interface?

· It is not clear how the optional step of “option resource discovery and update” can be achieved. There is not operations define for the same.

· The operation “feasibility Ack()” and “feasibility Nak” are not defined. We need both stage 2 and 3 for this to be implementable.



3.2 Network Slice Subnet Capability

The current network slicing specification does not provide a mechanism where the existing slices subnet capabilities can be managed. The following functionalities can not be efficiently achieved without exposing slice subnet capabilities to the slice subnet provisioning MnS consumer:

· Functionality of deriving SliceProfile from ServiceProfile: As per the NSSI allocation procedures the allocation request shall contain SliceProfile providing requirements for the requested subnet. It is a known fact that SliceProfile is derived from ServiceProfile. NSSMS_Consumer have to derive related subnet requirements (SliceProfile) from slice requirements (ServiceProfile). It is beneficial for NSSMS_Consumer to know the capabilities of the available slice subnets. Before deciding the subnet requirements, NSSMS_Consumer can query the capabilities of the available subnets and then decide the requirements for the subnet(s). The following examples explains it in more details:

· Attribute “Latency” in ServiceProfile: Assuming NSMS_P receives E2E latency requirement of 10ms for a slice (6.4.1 of TS28.541). The latency requirement for RAN (RANSliceSubnetProfile.latency) and CN (CNSliceSubnetProfile.latency) need to be derived from this slice latency requirement. The available RAN and CN subnet may be capable to support the latency of 6 and 4ms respectively. This information can be utilized by NSMS_P to decide on the latency requirement for RAN and CN subnets, which together will achieve 10ms latency. This will not fail the subnets allocation, due to inability of subnet to deliver the required requirement, and will greatly improve the efficiency of slice management.
· Attribute “Energy Efficiency” in ServiceProfile: Assuming the Energy Efficiency capability requirement of an eMBB slice is 1000 bits/joule. The performance of an eMBB slice is measured in terms of data volume (bits) as defined in 6.7.2 of TS 28.554. A NSMS_P should be able to derive this requirement for RAN subnet and Core subnet in such a way that it can meet end to end EE requirement of eMBB slice. Hence, a NSMS_P must have latest knowledge of EE capability of existing subnets. Suppose at best one of the RAN subnets and core subnets can provide EE of 400 bits/joule and 800 bits/joule respectively. Then NSMS_P can decide RANSliceSubnetProfile.energyEfficiency as 300 bits/joule & CNSliceSubnetProfile.energyEfficiency as 700 bits/joule because what matters is meeting end to end requirement of EE for requested slice and the allocation will be successful. 
Alternatively, NSSMS_Consumer can decide subnet requirements randomly and then request for feasibility check before sending subnet allocation request. However, this will reduce the efficiency as several feasibility check procedures would be executed to find the optimal requirements for the subnet.
· Procedure for obtaining network slice subnet capability: As per the procedure, NSMS_Consumer queries NSSMS_Provider for existing slice subnet capabilities. The query request is referring to getMOIAttributes operation to be used for this. However, it is not clear that which MOI shall be read by this getMOIAttributes operation. This cannot be implemented unless the slice subnet NRM supports maintaining the capabilities/features of existing slice subnets to be read, as required.
· 
Please note that there is a difference between slice subnet capabilities and slice subnet requirements. The current slice model include ServiceProfile and SliceProfile to provide requirements for the slice and slice subnet respectively. It does not provide the feature/capabilities of the instantiated slice or slice subnet. The requirements and the features of the existing slice may differ e.g; The maxNumberofUEs requirement can state 100. However, the actual number configured may be 90. This can be either due to resource shortage or the optimal resource planning

3.3 Inefficient slice and slice-subnet termination.

The current procedure defines the mechanism of terminating an NSI if it is no longer required. The current mechanism says that if the network slice management function (NSMF), due to any reason, decides not to terminate the NSI, it should modify (scale-in/down) the NSI instead. With this solution, it might be possible that the network will have many tiny NSIs to be managed by a single NSMF. This is not considered efficient for the NSMF implementations, as NSMF have to do the orchestration and management (lifecycle management, Performance Assurance, Fault Supervision) of each of the tiny NSIs separately causing a probable bottleneck for NSMF functionality.
3.4 Misaligned and Inconsistent specification.


· We have the concept of naming objects with DNs. That is followed in the Slice NRM as in any other NRM. However, 28.531 introduces ids that are not called DN, like nSIId. It is not clear, if these identifiers are the DNs from 28.541 or something different. If they are different, what justifies the introduction? How is the mapping provided? 

· 28.531 specifies a service profile resource can be created using HTTP POST. However, in 28.541 the service profile is an attribute. Attributes cannot be created, only objects. The specs are not consistent.

· Many operations in 28.531 are asynchronous by nature. It may take a long time until a response can be returned. However synchronous HTTP methods are used only, no asynchronous design patterns are used in 28.531.

· Many functions that are described with procedures and use cases have no stage 2 and stage 3 solution at all. These functions should be removed or at least tagged with a remark that a stage 2 and 3 solution is still missing.
4
Objective

The objective of this WID includes:

1. Enhancing the slice and slice subnet provisioning related to the following functionalities

1.1. Network slice reservation and feasibility check.
1.2. Network slice subnet capabilities support.
1.3. Network slice subnet deallocation/termination.
2. Fixing inconsistencies in the specification and aligning of Stage 2 and Stage 3 solutions.
2.1. Ascertain the need of use case for which there is no solution defined. Depending on the assertion, either define solution or delete the use case.

2.2.  Add or update stage 3 OpenAPI and YANG solution sets where needed.

2.3. Specifying stage 2 interaction patters and procedures based on Slice NRM in TS 28.541 and the provisioning operations in TS 28.532 for all operations and procedures in TS 28.531 (slice allocation, slice deallocation etc).
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	
	
	
	
	
	




	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	28.531
	Enhanced network slice and network slice subnet provisioning solutions
	Sep 2022 (SA#97)
	

	28.541
	Required Slice NRM enhancement
	Sep 2022 (SA#97)
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