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Abstract of the contribution: This contribution proposes to resolve an Editor’s Note related to the maintenance of PDU Sessions impacted by the modification of the set of Network Slice(s).
1. Discussion
The change of the set of Network Slice(s) associated with the UE may be triggered either based on UE signalling (e.g. mobility event) or based on network internal event as described in TS 23.501 clause 5.15.5.2.2. In this clause there is the following Editor’s Note:

Editor's note:
The conditions under which PDU sessions belonging to Network Slices that are being disconnected can be maintained and supported by other Network Slices are FFS.

As described in the Editor’s Note, the change of the set of Network Slices associated with the UE would impact the PDU Session maintenance in the UE. Some already established PDU Sessions may be released and re-established, others or may trigger the establishment of new PDU Sessions. 

If due to re-association of the UE with a different set of network slice instances, there is no corresponding new network slice instance to serve already established PDU Sessions, then the PDU Sessions need to be released and cannot be re-established.  On the other hand, if there is a new network slice instance assigned to the UE which can serve the PDU Session(s) already established with the old NSI, the PDU Sessions have to be released and can be re-established with the new NSI. It is important to figure out whether the new NSI is characterized by a new S-NSSAI or the already used S-NSSAI can be used. In summary there are 4 cases to be differentiated:
1) Currently used Network Slice becomes unavailable
If a Network Slice instance becomes no longer available and the Network Slice instance is characterised by an S-NSSAI part of the Allowed NSSAI, then the network initiates the procedures specified in clause 5.15.5.2.1 to send a new Allowed NSSAI which does not contain the unavailable old S-NSSAI. In addition, the network initiates a PDU Session Release procedure and indicates that the PDU Session(s) are release due to no longer available associated S-NSSAI. The UE may re-establish the PDU Session with another default S-NSSAI part of the allowed NSSAI, otherwise the UE does not initiate PDU Session establishment as long as the associated S-NSSAI(s) are unavailable.
2) New Network Slice is added to the currently used Network Slices
If there is a new additional Network Slice instance characterised by a new S-NSSAI which is not a part of the Allowed NSSAI in the UE, then the network initiates the procedures specified in clause 5.15.5.2.1 to send a new Allowed NSSAI which contains the new additional S-NSSAI. Based on UE configurations (e.g. NSSP policies) the UE may initiate a PDU Session release and re-establishment procedures to associate existing PDU Session(s) with the new S-NSSAI, i.e. the existing PDU Session(s) are established over the new Network Slice instance.
3) New Network Slice replaces a currently used Network Slice(s) without change of Allowed NSSAI
If there is a new Network Slice instance characterised by an S-NSSAI which is a part of the Allowed NSSAI in the UE and the new Network Slice instance replaces an old Network Slice instance used by the UE, then the network does not need to assign a new Allowed NSSAI. The network initiates PDU Session Release procedure for the PDU Session(s) associated with the impacted S-NSSAI and indicates an appropriate cause value (e.g. network slice change). The UE may re-establish the PDU Session(s) using the same S-NSSAI and the PDU Session will be established over the new Network Slice instance.
4) New Network Slice replaces a currently used Network Slice(s) with change of Allowed NSSAI
If there is a new Network Slice instance characterised by a new S-NSSAI which is not a part of the Allowed NSSAI in the UE and the new Network Slice instance replaces an old Network Slice instance used by the UE, the network initiates the procedures specified in clause 5.15.5.2.1 to send a new Allowed NSSAI which contains the new S-NSSAI and indicates that the new S-NSSAI is a replacement to an old S-NSSAI. The network initiates PDU Session release procedure for the PDU Session(s) associated with the old S-NSSAI. The UE may re-establish the PDU Session(s) associated with the old S-NSSAI using the new S-NSSAI.
Proposal: It is proposed to cover all 4 use cases described in the bulleted list above.  During the modification of the set of Network Slice(s), the network can send either NAS RM signalling only, or NAS SM signalling only or both depending of the case how a Network Slice configuration changes.
2. Proposal

Based on the above discussion the following changes to TS 23.501 are proposed:
* * * * First 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 the UE under certain conditions as described below.

The network, based on local policies, subscription changes and/or UE mobility, may change the set of permitted Network Slice(s) to which the UE is registered. The network may perform such change during a Registration procedure or trigger a notification towards the UE of the change of the supported Network Slices using an RM procedure (which may trigger a Registration procedure). The Network provides the UE with a new Allowed NSSAI and Tracking Area list.
NOTE 1:
The details of the RM procedure used to notify the UE of a changes of the supported NSSAI are to be defined.

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.

Change of set of S-NSSAIs to which the UE is registered (whether UE or Network initiated) may lead to AMF change subject to operator policy.

NOTE 2:
Changing the set of Network Slices accessible by the UE could result in terminating ongoing PDU sessions with the original set of Network Slices if these slices are no longer used; some Network Slices are still retained, potentially.
The change of the set of Network Slice(s) associated with the UE may impact already established PDU Sessions or may trigger the establishment of new PDU Sessions. The following cases apply depending on how the new set of Network Slices applies to the UE:

-
if a Network Slice instance(s) become no longer available and the Network Slice instance is characterised by an S-NSSAI part of the Allowed NSSAI, then the network initiates the procedures specified in clause 5.15.5.2.1 to send a new Allowed NSSAI which does not contain the unavailable old S-NSSAI. In addition, the network initiates a PDU Session Release procedure and indicates that the PDU Session(s) are release due to no longer available associated S-NSSAI. The UE may re-establish the PDU Session with another default S-NSSAI part of the Allowed NSSAI, otherwise the UE does not initiate PDU Session establishment as long as the associated S-NSSAI is not part of Allowed NSSAI.
-
if there is a new additional Network Slice instance characterised by a new S-NSSAI which is not a part of the Allowed NSSAI in the UE, then the network initiates the procedures specified in clause 5.15.5.2.1 to send a new Allowed NSSAI adding the new S-NSSAI. Based on UE configurations (e.g. NSSP policies) the UE may initiate a PDU Session release and re-establishment procedures to associate existing PDU Session(s) with the new S-NSSAI, i.e. the existing PDU Session(s) are established over the new Network Slice instance.
-
if there is a new Network Slice instance characterised by an S-NSSAI which is a part of the Allowed NSSAI in the UE and the new Network Slice instance replaces an old Network Slice instance used by the UE, then the network does not need to assign a new Allowed NSSAI. The network initiates PDU Session Release procedure for the PDU Session(s) associated with the impacted S-NSSAI and indicates an appropriate cause value (e.g. network slice change). The UE may re-establish the PDU Session(s) using the same S-NSSAI and the PDU Session will be established over the new Network Slice instance.
-
if there is a new Network Slice instance characterised by a new S-NSSAI which is not a part of the Allowed NSSAI in the UE and the new Network Slice instance replaces an old Network Slice instance used by the UE, the network initiates the procedures specified in clause 5.15.5.2.1 to send a new Allowed NSSAI which contains the new S-NSSAI. The network may additionally indicate that the new S-NSSAI is a replacement of an old S-NSSAI. The network initiates PDU Session release procedure for the PDU Session(s) associated with the old S-NSSAI. The UE may re-establish the PDU Session(s) associated with the old S-NSSAI using the new S-NSSAI.

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 First Change * * * *
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