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1	Decision/action requested
[bookmark: _Hlk64897434]Discuss and endorse the proposal
2	References
[bookmark: _Hlk83628987][1]		3GPP TR 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3"
3	Rationale
This discussion paper highlights some issues found in TS 28.541 Annex B (NetworkSlice instance and NetworkSliceSubnet instance state handling) and proposes solutions to fix them.

4	Observations
The following diagram is copy/pasted from Annex B.1 (NetworkSlice instance state handling):
[image: ]
Figure B.1: Combined NetworkSlice instance state diagram
4.1 Issue No.1
Description: at Step 0, when the NetworkSlice MOI is created, its operationalState value is not necessarily DISABLED. It can be either DISABLED or ENABLED, depending on the operationalState of its top/root contained NetworkSliceSubnet MOI. The operationalState of the top/root contained NetworkSliceSubnet MOI depends on the operationalState of its own contained NetworkSliceSubnet MOIs (if any) and recursively. The operationalState of NetworkSliceSubnet MOIs finally depends on the operationalState of contained ManagedFunction subclasses MOIs, which are not configurable by OA&M. Therefore, when the NetworkSlice MOI is created, its operationalState can be either ENABLED or DISABLED. This is not reflected by the existing diagram.
Proposal: make possible that, at Step 0, the operationalState of the NetworkSlice MOI can be either DISABLED or ENABLED – see diagram below.
· Proposed change to Figure B.1:
[image: ]

· Proposed change to Table B.1:

	Trigger number
	The state transition events and actions

	0
	Operation allocateNsi results in the creation of NetworkSlice instance. The administrative state is set to LOCKED and operationalState is set to DISABLED
-- or –
CM operation creates NetworkSlice instance. The administrative state is set to LOCKED and operationalState is set to DISABLED




4.2 Issue No.2
Description: at Step 5, the termination/deletion of a NetworkSlice MOI should be possible regardless of its operationalState value (DISABLED or ENABLED).
Proposal: make possible that the deletion of a NetworkSlice MOI is possible, regardless of its operationalState.
· Proposed change to Figure B.1:

[image: ]

4.3 Issue No.3
Description: during the period when the NetworkSlice MOI administrativeState is SHUTTING DOWN (possibly this period can last a long time), its operationalState may vary from ENABLED to DISABLED and vice versa. This should be captured in the diagram.
Proposal: make possible that, when the NetworkSlice MOI administrativeState is SHUTTINGDOWN, its operationalState may vary from ENABLED to DISABLED and vice versa.
· Proposed change to Figure B.1:
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4.4 Issue No.4
Description: Issue No. 4 is to be considered only if Issue No. 3 and its proposed solution have been agreed: when the NetworkSlice MOI administrativeState is UNLOCKED, it should be possible to change it to SHUTTING DOWN via CM, without changing its operationalState value. And vice versa.
Proposal: make possible that all following state transitions are allowed:
· From [administrativeState=UNLOCKED, operationalState=DISABLED] to [administrativeState=SHUTTINGDOWN, operationalState=DISABLED] (step 2a)
· From [administrativeState=UNLOCKED, operationalState=ENABLED] to [administrativeState=SHUTTINGDOWN, operationalState=ENABLED] (step 2a)
· From [administrativeState=SHUTTINGDOWN, operationalState=DISABLED] to [administrativeState=UNLOCKED, operationalState=DISABLED] (step 1)
· From [administrativeState=SHUTTINGDOWN, operationalState=ENABLED] to [administrativeState=UNLOCKED, operationalState=ENABLED] (step 1)

· Proposed change to Figure B.1:
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4.5 Issue No.5
Description: Issue No. 5 is to be considered only if Issue No. 3 and its proposed solution have been agreed: when the NetworkSlice MOI administrativeState is SHUTTINGDOWN, it should be possible to change it to LOCKED, without changing its operationalState value.
Change from SHUTTINGDOWN to LOCKED may happen:
# via CM (cf. step 2); in this case, the operationalState value remains unchanged
# when the last user of the network slice (represented by the NetworkSlice MOI) stops using it; this can happen only when the operationalState is ENABLED. The operationalState remains unchanged (cf. step 2b).

Proposal: make possible that administrativeState can be changed from SHUTTINGDOWN to LOCKED via CM, with no change to operationalState.

· Proposed change to Figure B.1:

[image: ]

· Proposed change to Table B.1 (for sake of readability, rows with no proposed change do not appear in the table below):

	Trigger number
	The state transition events and actions

	
	

	
	

	
	

	
	

	2b
	The last user of the network slice (represented by the NetworkSlice instance) stops using the NetworkSlice instancenetwork slice.

	
	

	
	

	
	



4.6 Issue No.6
Description: besides changes proposed here above to steps 0 and 2b, the following issue must be fixed: 
1. All steps 3 correspond to operationalState changing from DISABLED to ENABLED, regardless of the administrativeState value. Proposed solution: see step 3 below;
2. All steps 4 correspond to operationalState changing from ENABLED to DISABLED, regardless of the administrativeState value. Proposed solution: see step 4 below.

Proposal: make clear that steps 3 and 4 relate to operationalState change only.
· Proposed change to Table B.1
	Trigger number
	The state transition events and actions

	0
	Operation allocateNsi results in the creation of NetworkSlice instance. The administrative state is set to LOCKED and operationalState is set to DISABLED
-- or –
CM operation creates NetworkSlice instance. The administrative state is set to LOCKED and operationalState is set to DISABLED

	1
	CM operation sets administrative state to UNLOCKED.

	2
	CM operation sets administrative state to LOCKED

	2a
	CM operation sets administrative state to SHUTTING DOWN

	2b
	The last user of the NetworkSlice instance stops using the NetworkSlice instance

	3
	The related top/root contained NetworkSliceSubnet instance (identified by NetworkSlice.networkSliceSubnetRef) operationalState changes state to UNLOCKED and ENABLED.

	4
	The related NetworkSliceSubnet instance (identified by NetworkSlice.networkSliceSubnetRef) changes state to LOCKED
-- or –
The related top/root contained NetworkSliceSubnet instance (identified by NetworkSlice.networkSliceSubnetRef) operationalState changes state to DISABLED

	5
	Operation deallocateNsi results in the deletion of NetworkSlice instance
-- or –
CM operation deletes NetworkSlice instance




5	Detailed proposal

It is proposed to endorse the above proposals:
· In 4.1
· In 4.2
· In 4.3
· In 4.4
· In 4.5
· In 4.6.

If endorsed:
1. Corresponding changes will have to be made in annex B.2 (State handling of NetworkSliceSubnet instance) of TS 28.541;
2. Rel-15 to Rel-18 CRs will be submitted to SA5#148e.
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