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1
Decision/action requested


The group is asked to endorse the proposals in this document

2
References

[1]
3GPP TS 28.541: 5G Network Resource Model (NRM); Stage 2 and stage 3
[2]
3GPP TS 28.531: Management and orchestration; Provisioning

[3]
S5-211036: Discussion on issues found in TS 28.531 and TS 28.541
3.1
Introduction
An end-to-end network slice contains many components, each with their own behaviour. It is important for a network operator to be able to understand the state of the network slice and to be able to control the state of the network slice. 28.541 [1] Annex B describes state handling for a NetworkSlice instance and for a NetworkSliceSubnet instance.

It is important for a network operator that all managed objects should have consistent state management. ITU-T Rec. X.731 defines three generic states for a managed object which represents a managed resource

· Operational state – Indicates if the resource is in a working condition or not

· Usage state – Indicates the usage level of finite resources

· Administrative state – Allows the operator to allow or block usage of a resource
Contribution S5-211036 [3] identifies some issues (see observations 2 and 3) with the fact that the state management for a NetworkSlice instance deviates from the industry norms in X.731. This contribution analyses these issues in detail and proposes solutions for the identified problems.
3.2
Identified problems

The Network Resource Models for NetworkSlice and NetworkSliceSubnet in 28.541 do not follow the recommendations in X.731 for modelling of states. This causes confusion for network operators. It also creates a need for detailed descriptions of these non-recommended states, and these descriptions are prone to errors and misinterpretations.

28.541 does not describe how a state change of one managed object instance (for example NetworkSliceSubnet) may affect the state of a related managed object instance (for example NetworkSlice).

28.541 Annex B refers to activation and deactivation of NetworkSlice instance and NetworkSliceSubnet instance, but these actions are not defined in 28.541.

28.531 [2] describes activation and deactivation of NetworkSlice instance and NetworkSliceSubnet instance, including references to “active state” and “inactive state”. However, these states are not modelled in the NRM, and any possible relationship to administration state is missing. Also, activation seems to be a recursive process (see 28.531 5.1.7 Step 1) which is incompatible with typical state management. Similarly, deactivation is recursive (see 28.531 Step 2).
3.3
Possible solutions for network slice state management
28.541 Annex B refers to activation and deactivation of NetworkSlice instance and NetworkSliceSubnet instance. These operations are not defined in 28.541, and X.731 does not describe any similar operations. The intention is clear in 28.541 Annex B.2 that activation and deactivation should control the “Locked”/”Unlocked” state of the NetworkSlice instance or NetworkSliceSubnet instance. Therefore, it is proposed that 28.541 is updated to avoid use of the terms “Activate”, “Activation”, “Deactivate”, and “Deactivation”.
28.541 Figures B.1 and B.2 show that administrativeState defaults to “Locked” when a new instance is created. This should also be described in clause 6.4.1 “Attribute properties”.

28.541 Figures B.1 and B.2 show show the same information, but rotated by 90 degrees and using different terminology. These figures should be merged. Similar situation applies for Figures B.2.1 and B.2.2.

The usage of operational state for non-physical resources has never been clarified by SA5. Even though it has never been described in 28.541, the operational state “Disabled” for NetworkSlice instance seems to imply that the network slice is not ready for some reason, most probably caused by a problem lower in the hierarchy of objects. To allow consistent implementation by multiple vendors, it is important that the behaviour is described. Therefore, it is proposed to formalize the behaviour of operationalState as follows…
1. operationalState of NetworkSlice instance shall be “Disabled” if the top-level NetworkSliceSubnet instance has operationalState = “DISABLED” or adminstrativeState = “LOCKED”.

2. operationalState of NetworkSlice instance shall be “Enabled” if the top-level NetworkSliceSubnet instance has operationalState = “ENABLED” and adminstrativeState = “UNLOCKED”.

3. operationalState of NetworkSliceSubnet instance shall be “Disabled” if any contained NetworkSliceSubnet instance has operationalState = “DISABLED” or adminstrativeState = “LOCKED”.

4. operationalState of NetworkSliceSubnet instance shall be “Enabled” if all contained NetworkSliceSubnet instances have operationalState = “ENABLED” and adminstrativeState = “UNLOCKED”.

The end result of this proposal is that a newly-created NetworkSlice instance will report the operational state “Disabled”. Because the administrative state for a newly-created NetworkSlice instance or NetworkSliceSubnet instance defaults to “Locked”, the operational state will remain “Disabled” until the operator unlocks the NetworkSliceSubnet instances and NetworkSlice instance. During normal operation, the NetworkSlice instance will report the operational state “Enabled”, unless an operator locks some inferior object, or a fault condition disables some inferior object.

28.531 should be updated to remove all references to “active state” and “inactive state”. Descriptions of activation and deactivation should be carefully checked to remove any inference that these processes directly map to states in the NRM.
4
Detailed proposal

3GPP SA5 is asked to endorse the following proposals.

1. The following proposals are relevant to Release-15, Release-16, and Release-17.
2. 28.541 Annex B should be updated to avoid use of the terms “Activate”, “Activation”, “Deactivate”, and “Deactivation”.
3. 28.541 clause 6.4.1 “Attribute properties” should be updated to show that administrativeState has default value “LOCKED”.
4. 28.541 Figures B.1 and B.2 should be merged.
5. 28.541 Figures B.2.1 and B.2.2 should be merged.
6. 28.541 should be updated to describe the behaviour of operationalState as follows…

a. operationalState of NetworkSlice instance shall be “Disabled” if the top-level NetworkSliceSubnet instance has operationalState = “DISABLED” or adminstrativeState = “LOCKED”.

b. operationalState of NetworkSlice instance shall be “Enabled” if the top-level NetworkSliceSubnet instance has operationalState = “ENABLED” and adminstrativeState = “UNLOCKED”.

c. operationalState of NetworkSliceSubnet instance shall be “Disabled” if any contained NetworkSliceSubnet instance has operationalState = “DISABLED” or adminstrativeState = “LOCKED”.

d. operationalState of NetworkSliceSubnet instance shall be “Enabled” if all contained NetworkSliceSubnet instances have operationalState = “ENABLED” and adminstrativeState = “UNLOCKED”.

7. 28.531 should be updated to remove all references to “active state” and “inactive state”.

