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Abstract of the contribution: This paper clarifies how establish the availability of network slices within a PLMN.
1 Discussion
Operator may lend Network Slice to 3rd party service provider as tenant of the network slice. For example, Network Slice can be utilized for specific event (e.g., Olympic, Worldcup) in specific areas (e.g., Concert hall, Stadium). In order to support this kind of business scenario, this paper proposes how to enable this dynamic availability of network slice in terms of area or time, based on SLA between Operator and 3rd party service provider. Author believes this dynamic availability of the network slice is not the usual cases, but provides useful business opportunity using 5G network.
The business logic comes to affect 5G system under the name of SLA. The information of network slice availability can be decided based on SLA and it should be configured to OAM system. This paper assumes that OAM configures NF(s) in 5G system. In a standard point of view, SA2 needs to specify how to realize the Availability of network slice among NFs in 5G system, and also configuration of UEs so that the UE can use the network slice instance.
It is also related with the Editor’s Note captured in the last meeting as following:
Editor's note: It is FFS how the availability (including granularity and dynamicity) of the Network Slices are established among the NFs requiring the information e.g. the AMF and NSSF.
Consideration
S-NSSAI is comprised of SST(Slice/Service type) and SD(Slice Differentiator). SD is an optional information to distinguish network slice amongst same slice/service type. The realization of the dynamic availability of the Network Slices can be how to use SD. For the example above, the specific event or specific area can be identified by SD. For example, special streaming service for Olympic is expected to use eMBB as SST and the name of Olympic as SD, and special internet service for Rock Festival is expected to use eMBB as SST and the name of Festival as SD. If the UE wants to use the network slice instace of special streaming service for Olympic, the UE should be configured to use corresponding SST+SD.
Given the UE is configured to use the network slices for special event, there are two aspects to consider for the dynamic availaibity in network side. The first one is to update 5G RAN nodes in certain area or in certain time to support the network slices that have dynamic availability. It has disadvantage that there would bring huge burden to update available SST+SD to every 5G RAN(s) in certain area or in certain time. The second one is that Core Network handles selection of the network slice instance based on the SST+ SD. Assuming that the UE accesses 5G RAN with regard to SST value in SIB message, it does not necessarily require configuration update of 5G RAN node for the dynamic availaity. When the UE requests the SST+SD for the network slice in registration message, and if 5G CN determines the network slice is available, then the network slice instance is selected. If the SST+SD is not available to the UE in certain area or in certain time, 5G Core Network doesn’t allow the UE to use it. 
Please note that, the second doesn’t prevent the first one, both can be implemented together. This paper proposes to take the second way(CN-based) as base line and the first one is also possible if needed.
Proposal 1: It is proposed that 5G CN handles the availability of the network slices.

Proposed Solution
It is assumed that UE has already configured to use the network slice. How to update UE configuration should be discussed in other issues (e.g., NSSP provisioning)
When NSSF is deployed, NSSF plays a role of selecting network slice instance to serve the UE, and determining allowed NSSAI. If dynamic availailbity of the network slice is allowed in a PLMN, OAM provides the availability information to NSSF, then NSSF can take this information into account when the NSSF determines allowed NSSAI or the NSSF updates the AMF with a change of information provided at the network slice selection.
It is beneficial that OAM only considers NSSF to update the availability, then NSSF performs appropriate service operation at appropriate time. If OAM contacts each AMFs that concerned to be affected by the dynamic availability of the network slice, there is burden to OAM to update every AMFs even if the AMF does not serve any UE for the network slice for special service.


In this proposal, NSSF provides Allowed NSSAI and associated Network slice availability (e.g., list of TAI, or period of time) to AMF. This provisioning may be performed during network slice selection operation between AMF and NSSF, or during NSSF updates the network slice related information to AMF. AMF can take decision to allocate Registration Area to the UE based on the network slice availability for the allowed NSSAI, if exist. If the network slice availability becomes no longer valid, e.g., out of time, or UE moves out of available area, AMF considers the allowed NSSAI should be refreshed by NSSF. Then the AMF may trigger registration procedure from UE and Network Slice Selection service operation.
The reason why the NSSF provides network slice availability per allowed NSSAI is that if the UE has requested multiple S-NSSAIs the amount of information could be quite large as there will be a list of TAs per S-NSSAI.
Also please note that the availability of the network slice is not per UE information rather it is per PLMN information.
Proposal 2: If there is SLA for the network slice, OAM provides necessary information to NSSF. And then NSSF provides Allowed NSSAI and the associated availability of the network slice (e.g., list of TAI, or period of time) to AMF. This provisioning can be done during network slice selection service operation or the network slice update service operation.



2 Summary and Proposal

Below follow the changes that are proposed to TS 23.501 v.1.4
[bookmark: _Toc476030922][bookmark: _Toc470196727][bookmark: _Toc493684473][bookmark: _Toc493684476]***** 1st Change *****
[bookmark: _Hlk496859077]5.15.x	Network Slice availability in a PLMN
A Network Slice instance may be available in the whole PLMN or in one or more Tracking Areas of the PLMN. A Network Slice instance also may be available only for certain period of time.
The availability of a Network Slice is established end-to-end using a combination of OAM and signalling among network functions. If the availability of a Network Slice is changed, 5G system can provide updated policy to the UE, so that the UE can request to use the available network slice. The NSSF provides the availability of a Network Slice (e.g., available area (e.g., TAI(s)) or available period of time (e.g., hours, day, etc)) associated with the allowed NSSAI to the AMF during service operation for network slice selection or for updating network slice related information. The service operations of NSSF are defined in 3GPP TS 23.502 [3].
NOTE: If there is no NSSF deployed, the Network Slice availability can be configured to the AMF by OAM system.
If the Network Slice is no longer available (e.g., UE moves out of available area, or time is expired), the AMF may perform UE Configuration Update procedure to the UE for changes to Allowed NSSAI.
Editor's note: It is FFS how the availability (including granularity and dynamicity) of the Network Slices are established among the NFs requiring the information e.g. the AMF and NSSF.
***** End of Changes *****
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