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Abstract of the contribution: this paper is to provide the scenarios and detailed description of MM procedures to use for the UE triggered network slice change.
1.
Introduction
SA2 TR 23.799 conclusion of network slicing contains the UE triggered slice change as below: 

	9.
The UE may cause the network to change the set of network slices it is using by submitting in an MM procedure the value of a new NSSAI. The final decision is up to the network.

The network, based on local policies, subscription changes and/or UE mobility, can change the set of network slices that are being used by a UE by providing the UE a notification of Accepted NSSAI change. This then triggers a UE initiated MM procedure including in RRC and NAS Signalling the new value of the new accepted NSSAI the network has provided.

Change of set of slices used by a UE (whether UE or Network initiated), may lead to CCNF change subject to operator policy.
NOTE 5:
The scenarios and which MM procedures to use when such UE triggered network slice change is to be used is to be determined during normative phase.


In this paper, we provide the scenarios and detailed description of MM procedures to use for the UE triggered network slice change.
2. Discussion

Two types of network slices
According to TR 23.799 conclusion, the subscription data includes information about what slices a UE is allowed to access and a UE may access multiple slices which share some CN functions, i.e., CCNF. 
	4.
A UE may access multiple slices simultaneously via a single RAN. In such case, those slices share some control plane functions, e.g. AMF and Network Slice Instance Selection Function. These common functions are collectively identified as CCNF (Common Control Network functions).
…
10.
The Network subscription data includes information about what slices a UE is allowed to access.


Therefore, it is a possible scenario where a UE subscribes multiple slices and some of those slices can share common network functions while the others cannot. For example, a set of network slices provided by a home operator can share a same AMF to provide the home operator’s services such as voice, messenger, Internet, etc. On the other hands, a certain network slice, e.g. for mission critical services or 3rd party service providers, may require a dedicated core network based on SLA between the operator and the 3rd party service providers to tighten up the security. 

Observation 1: Some network slices can be served by a common AMF simultaneously, while a certain slice shall be served by a dedicated AMF alone.

With considering the observation above and another TR conclusion below, in order for RAN to select a proper AMF by using NSSAI, it makes sure that the NSSAI, which is provided by a UE, contains a set of S-NSSAIs which can be served by a common AMF, but does not contain any S-NSSAI which shall be served alone. To achieve this, UE needs to be aware of this information.
	2.
A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE:
…
The RAN routes the initial access to a CCNF using the NSSAI (see bullet 4 for CCNF definition).


Proposal 1: It is proposed to define an indicator to show whether a S-NSSAI which is associated with a certain network slice shall be isolated or not. Each S-NSSAI maps to an indicator and this information is stored in the UE. When the UE generates NSSAI for registration, the UE makes sure that the NSSAI consists of a set of S-NSSAIs which can share a common AMF. If the UE wants to use an isolated slice, then the NSSAI contains only one single S-NSSAI for the isolated slice. Since the indicators are used only for the UE to generate NSSAI, the UE does not include any information about the indicators in AS and NAS for registration. 
Two scenarios and MM procedures for UE triggered slice change
The first scenario is when the UE wants to add/delete a slice(s) which can share a common AMF with other slices. In this case, the serving AMF may be able to serve a new set of S-NSSAIs and AMF relocation may not happen. 
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Observation 2: The AMF relocation may or may not happen when the UE triggers slice change to add/delete a slice(s). So, it is reasonable to route the MM message for slice change to the serving AMF and let the serving AMF decide whether or not to redirect the MM message to another AMF. 
Proposal 2: It is proposed that the UE provides in the Registration Request message a new set of S-NSSAIs and the UE’s Temporary User ID which is assigned by the serving AMF, so that the RAN routes the Registration Request message to the serving AMF.
The second scenario is when the UE wants to use an isolated slice. In this case, the AMF dedicated to the isolated slice is different than the serving AMF. Furthermore, it may not be allowed to transfer information (e.g., UE context, MM context, etc.) and reroute MM messages between the common AMF and the dedicated AMF based on the SLAs. 
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Observation 3: The new AMF needs to be selected when the UE triggers slice change to access an isolated slice. The serving AMF may not know the information about the new AMF in order to guarantee its security. The serving AMF and the new AMF work independently and therefore information transfer between them may not be required. 
Proposal 3: It is proposed that the UE provides in the Registration Request message a single S-NSSAI as a new NSSAI, but not the UE’s Temporary User ID. Since the Temporary User ID is not provided, the RAN selects a new proper AMF based on the S-NSSAI.
2.
Text Proposal
It is proposed to include the following text proposal in TS 23.501.
5.15
Network slicing
*** Start of the change (all new text) ***

The UE subscription includes information about what network slices are allowed to the UE. Subject to local policy, some network slices can be served by a common AMF simultaneously, while a certain slice shall be served by a dedicated AMF. The UE stores S-NSSAIs with an indicator to show whether a S-NSSAI which is associated with a certain network slice shall be isolated or not. The UE considers the indicator to provide NSSAI for registration procedure. For example, if the UE wants to use an isolated slice, then the NSSAI contains only one single S-NSSAI for the isolated slice. When the UE triggers slice change to add/delete a slice(s), the UE provides in the Registration Request message a new set of S-NSSAIs and the UE’s Temporary User ID which is assigned by the serving AMF, so that the RAN routes the Registration Request message to the serving AMF. When the UE triggers slice change to access an isolated slice, the UE provides in the Registration Request message a single S-NSSAI as a new NSSAI, but not the UE’s Temporary User ID. Since the Temporary User ID is not provided, the RAN selects a new proper AMF based on the S-NSSAI. The UE is detached from the previous AMF.
Editor’s note: It is FFS how the UE gets the information about the indicator showing a certain network slice shall be served by a dedicated AMF, e.g. the UE obtains the information when the UE stores the Configured or Accepted NSSAI, or when the UE is provisioned with NSSP.
*** End of the change ***
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