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Abstract: This contribution clarifies how UE releases PDU session when the corresponding Network Slice becomes unavailable.

1
Discussion
The allowed S-NSSAI may be modified for the UE and the network slice instance may not be available due to the modification. The current specification describes PDU session release procedure due to network slice modification. According to the current specification, if the Network Slice becomes no longer available under the same AMF, the AMF modifies the PDU session status locally. 
For this S-NSSAI modification without AMF relocation scenario, UE may receive the new S-NSSAI via registration procedure or UE configuration update procedure.

UE initiates a registration procedure to the AMF to register in a new TAI list in idle mode. AMF may include a new allowed NSSAI in the Registration Accept message. If this case, there is only control plane connection between UE and 5GC, all the PDU sessions are deactivated. If the PDU session need to be released due to S-NSSAI modification, AMF can inform SMF and modify the PDU session status without explicitly N1 NAS SM message. UE synchronises the PDU session status in the next RAU/service request procedure.
If UE is in connected mode and receives a UE configuration update to modify the allowed NSSAI, UE sends the ack to the AMF. AMF keeps the NAS connection for the UE and informs SMF to release the PDU session if the related network slice instance is not available to the UE. In this case, the SMF need to send the PDU session release NAS message to the UE explicitly.
2
Proposal

It is proposed to make the following changes to the TS 23.501.

*************** Start of change ***************

5.15.5.2.2
Modification of the Set of Network Slice(s) for a UE

The set of Network Slices for a UE can be changed at any time while the UE is registered with a network, and may be initiated by the network, or by the UE, under certain conditions as described below.
The network, based on local policies, subscription changes and/or UE mobility, operational reasons (e.g. a Network Slice instance is no longer available), may change the set of Network Slice(s) to which the UE is registered and provide the UE new Allowed NSSAI. The network may perform such a change during a Registration procedure or trigger a notification towards the UE of the change of the Network Slices using a Generic UE Configuration Update procedure as specified in TS 23.502 [3], clause 4.2.4. The new Allowed NSSAI is determined as described in clause 5.15.5.2.1 (an AMF Re-allocation may be needed). The AMF provides the UE with the new Allowed NSSAI and TAI list, and:

-
If the changes to the Allowed NSSAI do not require the UE to perform a registration procedure:
-
The AMF indicates that acknowledgement is required, but does not indicate the need to perform a registration procedure;
-
The UE responds with a UE configuration update complete message for the acknowledgement.

-
If the changes to the Allowed NSSAI require the UE to perform a registration procedure (e.g. the new S-NSSAIs require a separate AMF that cannot be determined by the current serving AMF):
-
The serving AMF indicates to the UE that current 5G-GUTI is invalid and the need for the UE to perform a registration procedure after entering CM-IDLE state. The AMF shall release the NAS signalling connection to the UE to allow to enter CM-IDLE based on local policies (e.g. immediately or delayed release);
-
The UE initiates a registration procedure after the UE enters CM-IDLE state. The UE shall include SUPI and new Allowed NSSAI in the registration in this case.
In addition to sending the new Allowed NSSAI to the UE, when a Network Slice used for a one or multiple PDU Sessions is no longer available for a UE, the following applies:
-
If the Network Slice becomes no longer available under the same AMF (e.g. due to UE subscription change), the AMF indicates to the SMF(s) which PDU Session ID(s) corresponding to the relevant S-NSSAI shall be released. SMF releases the PDU session according subclause 4.3.4.2 in TS 23.502.
-
If the Network Slice becomes no longer available upon a change of AMF (e.g. due to Registration Area change), the new AMF indicates to the old AMF that the PDU Session(s) corresponding to the relevant S-NSSAI shall be released. The old AMF informs the corresponding SMF(s) to release the indicated PDU Session(s). The SMF(s) release the PDU Session(s) as described in clause 4.3.4 of TS 23.502 [3]. Then the new AMF modifies the PDU Session Status correspondingly. The PDU Session(s) context is locally released in the UE after receiving the PDU Session Status in the Registration Accept message.
The UE uses UE Configuration (e.g. NSSP) to determine whether ongoing traffic can be routed over existing PDU Sessions belonging to other Network Slices or establish new PDU Session(s) associated with same/other Network Slice.

In order to change the set of S-NSSAIs being used, the UE shall initiate a Registration procedure as specified in clause 5.15.5.2.1.1.

A change of the set of S-NSSAIs (whether UE or Network initiated) to which the UE is registered may, subject to operator policy, lead to AMF change, as described in clause 5.15.5.2.1.

Editor's note:
The condition under which the UE is able to request the change of the Network Slices, and what it is able to request, are FFS.

******************* End of change *******************
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