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Abstract of the contribution: Proposes a new solution for Key Issue #6: Improved network control of the UE behaviour 
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Background
This contribution proposes a new solution to Key Issue #6: Improved network control of the UE behaviour.
* * * * Start of Change - all new text * * * *
6.X
Solution #X: Network Slice usage control by the network
6.X.1
Introduction

This solution addresses the bellow requirement from Key Issue #6: Improved network control of the UE behaviour:

This Key Issue will study how to enable network-controlled behaviour and ensure the proper utilization of Slices in the system (e.g. what the network can request to the UE, and how, and what additional policies the network can provide to the UE) taking into account the above aspects (e.g. actual slice usage, UE activity, etc.).
6.X.2
Functional description
The solution allows for network slice usage control by the network. If a UE is registered for a network slice that is subject to a slice usage control and the network slice is not used by the UE for a specific time duration (e.g. no PDU Session is established on the network slice for a time duration defined by the operator via operator policy configuration), the network deregisters the UE from the network slice. The UE can still get a service on such network slice however, the UE shall register for it first as it has been removed from the Allowed NSSAI of the UE. The solution re-uses the existing NSAC service operations Nnsacf_NumOfUEsUpdate_Request by adding a new parameter ‘slice usage control’ which indicates to the NSACF that the network slice is subject to slice usage control. If a network slice is subject to slice usage control, the NSACF starts a slice usage control timer per each network slice subject to slice usage control and if the network slice is not utilised for the duration of the slice usage control timer (e.g. no PDU Session on the network slice by the UE), the UE is deregistered from the network slice. The slice usage control timers can be configured with values based on the operator policy. The slice usage control timers are re-started each time the network slice becomes not used by the UE, i.e. no established PDU session on the network slice. 

Note: Stage 3 may decide to define designated service operations for the network slice usage control instead re-using the existing NSAC service operation in step 2.

6.X.3
Procedures
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1) UE registers for S-NSSAI-1 and S-NSSAI-2 as per the registration procedure in TS 23.502

9) UCU message (S-NSSAI-2 removed from the Allowed NSSAI, cause=slice usage control timer expired)./ 

Deregistration Request (S-NSSAI-2, cause=slice usage control timer expired)

3) If slice usage control parameter included, NSACF starts slice 

usage control timers for S-NSSAI-1 and S-NSSAI-2 for the UE

4) PDU session establishment on S-NSSAI-1

6) NSACF stops the slice usage 

control timer for S-NSSAI-1 for the UE

8) Nnsacf_DeregistrationNotification (UE_Id, S-NSSAI-2, cause=slice usage control timer expired)

2) 

Nnsacf_NSAC_NumOfUEsUpdate_Request (UE_Id, S-NSSAI-1, S-NSSAI-2, slice usage control)

7) The slice sage control timer for 

S-NSSAI-2 for the UE expires

5) 

Nnsacf_PDUSessionNotification (UE_Id, S-NSSAI-1, PDU_Session_Id, PDU_Session_Status)



Figure 6.X.3: Network Slice usage control by the network
1. A UE registers for network slices S-NSSAI-1 and S-NSSAI-2 as per clause 4.2.2.2.2 of TS23.502.

2. If the network slices S-NSSAI-1 and S-NSSAI-2 are subject to slice usage control, the AMF sends Nsacf_NSAC_NumOfUEsUpdate_Request message to the NSACF in which the AMF includes the network slices that are subject to slice usage control (e.g. S-NSSAI-1 and S-NSSAI-2) and a slice usage control parameter to indicate that the network slices are subject to slice usage control.

3. When the NSACF receives a request for network slice usage control from the AMF, the NSACF starts a slice usage control timer per each network slice requiring network slice usage control. The slice usage control timer value can be configured in the NSACF based on the operator policy.

4. At some stage the UE initiates a service (e.g. PDU Session) on network slice S-NSSAI-1, for example.

5. The AMF notifies the NSACF for the PDU Session establishment on S-NSSAI-1 via Nsacf_PDUSessionNotification where the PDU_Session_Status parameter indicates whether the PDU Session is established or released. 
6. If network slice S-NSSAI-1 is subject to slice usage control and a slice usage control timer is running in the NSACF for the UE for S-NSSAI-1, the NSACF stops the  slice usage control timers for S-NSSAI-1 as S-NSSAI-1is being used by the UE, i.e. a PDU Session is established on the S-NSSAI-1 by the UE . The NSACF will restart the slice usage timer for S-NSSAI-1 as soon as the UE releases the PDU Session(s) on S-NSSAI-1, i.e. it becomes unused.

7. The slice usage control timer for S-NSSAI-2 for the UE expires as the UE has not used the S-NSSAI-2 for the duration of the slice usage control timer for S-NSSAI-2.
8. The NSACF sends Nnsacf_NSAC_DeregistrationNotification message to the AMF including UE_Id, S-NSSAI-2 and optionally a cause which is set to slice usage control timer expired. The NSACF also updates the number of the UEs registered with the S-NSSAI-2 by decreasing the number of the registered UEs with S-NSSAI-2 by 1 and also the NSACF removes the UE identity from the list of the UEs registered with S-NSSAI-2.
9. Upon receiving the Nnsacf_NSAC_DeregistrationNotification message, the AMF deregisters the UE for S-NSSAI-2 via the UE Configuration Update procedure by removing the S-NSSAI-2 from the Allowed NSSAI list for the UE. Optionally, the AMF may include in the UCU message a cause parameter set to slice usage control timer expired. Alternatively, the AMF may use UE Deregistration procedure in order to remove the S-NSSAI-2 from the Allowed NSSAI for the UE.

6.X.4
Impacts on services, entities and interfaces
UE
, AMF, NSACF
- a new slice usage control timer expired cause parameter (optional)
AMF
- new slice usage control parameter in the Nnsacf_NumOfUEsUpdate_Request message in order to re-use it for slice usage control purpose.
· notification towards the NSACF when a PDU Session is created and released.
NSACF



- running slice usage control timer per network slice subject to slice usage control.


* * * * End of Change * * * *
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