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Introduction
During RAN3-93bis a discussion on network slice availability was started. The discussion centred on whether network slices can be considered available in the whole network and if not what would be the consequences on the RAN.
The following was captured in TR38.801:
Slice Availability
-	Whether a network slice is considered as a service and whether network slices are available over different cells of the RAN in a scattered or continuous way needs to be studied. As an example, the effects of network slice availability over idle and connected mode mobility shall be analysed.
In this contribution the topic of slice availability is analysed further and some principles are proposed to move forward in the problem analysis.
Analysis of network slice availability
The first point to tackle is whether network slices should be assumed to be available in every cell of a deployed network. It would seem possible that, for example, some slices are only available in indoor deployments like shopping malls or enterprise deployments. In general it is assumed that access to a slice is available within a given area of contiguous coverage, outside of which slice availability may not be necessarily provided
Proposal 1: Network Slices access should be made available within areas of contiguous coverage but it should not be assumed to be available within the whole RAN
However, slices may be regarded like services. Indeed, network slices are nothing else but a way to provide services by a given tenant and according to a specific service level agreement. 
As such, access to network slices may be subject to acceptance or rejection, depending on several reasons, for example:
· Whether the UE is in an area where the requested slice is supported
· Whether the UE has the right to access the network slice
· Whether the RAN resources are such to provide access to the network slice
· Whether the service requested by the UE for a given slice can be supported by any other slice available

With this paradigm in mind, it would be normal for a UE to attempt access to a network slice and to see such request rejected, eventually with a cause code that highlights why the request was not accepted.
This is exactly the same scenario that occurs in case of e.g. VoLTE service access, corporate service access via an enterprise network etc. If the service is not available the UE attempts a request but this request may not be accepted. There could be yet another scenario, which is that the requested service, which would normally have a dedicated treatment in terms of QoS and RRM policy, cannot be granted such treatment. In this case the network may decide to serve this service via other treatments. For example, a UE requesting a service for a specific slice may be assigned to a different slice, supporting the same service but with different QoS, because otherwise the service request would have to be rejected. 
Proposal 2: Network Slices are equivalent to services. If they are not available in a given area service requests may be rejected by the RAN (e.g. for resource reasons) or by the CN (e.g. for subscription reasons) or accepted and mapped to different slices 
There were at the past RAN3 meeting discussions on the need to broadcast information that would indicate the availability of network slices. These proposals were aimed at steering the UE towards cells where the slices eventually requested are supported. This method is however affected by a number of drawbacks such as:
· If connecting to a cell that is not the best radio cell, UEs would generate more interference, which will have a negative impact on overall system performance
· Spectrum efficiency degradation due to UEs connecting to sub-optimal radio accesses implies that resource and capacity availability in other slices is also affected. This would cause that handling of UEs in one slice has an impact on resources in other slices
· UEs would not camp on the best cell from a radio performance which could lead to worse end user performance, more handover failures, spotty service coverage etc. which will affect end user perceived performance and network KPIs
· Using something different than radio criteria for selecting cell makes it more difficult to plan the network, understand service coverage etc.
· Broadcasting slice information over the air is very signalling intensive and it is not scalable: the more slices are introduced, the more identifiers need to be broadcast. This does not allow minimisation of broadcast signals

For the reasons above it is believed that broadcasting slice information over the air is not a viable solution in a system like the 5G one, that is supposed to be “lean” in terms of broadcast and common signalling. 
Proposal 3: Broadcasting of slice information over the air should be avoided. The policies for selection of a cell that best serves the UE should be under RAN control, while the policies to grant services for a UE to a given slice should be under RAN and CN control.
With the above analysis it can be concluded that there is a basic method to handle the case of non-continuous network slices availability. This method consists of letting the RAN decide which is the best policy for selection of cells the UE can connect to and letting the RAN and CN decide whether a service requested for a given slice can be granted or not. This may depend on the slices the UE can access or on the availability of resources for such slices or on whether services can be granted under more than one slice. Moreover, solutions that allow a better awareness of UE location with respect to slice availability may be foreseen with support from the CN, which could e.g. tailor for each UE reachability areas within which the UE can move while being in coverage of one or more slices.
The solutions to be adopted to optimise handling of the non-continuous slice availability scenario can be FFS. For the time being it would be important to converge on certain principles that would be useful to narrow down the scenario scope and to converge on solutions. 

Conclusions
In this paper the case of network slice availability is presented. It is specified that slices may not be available within the whole RAN deployment but that there should be areas of contiguous coverage within which slices are available. 
It was also specified that network slices can be compared to services when it comes to their availability, namely whether a UE can be granted access to them depends on a number of factors amongst which whether the slice is available in the location the UE is accessing from, whether sufficient resources can be allocated and whether the service requested can be served in some other way, e.g. by some other slice.
It has been highlighted that broadcasting information over the air in order to steer UE traffic to the cell where a given slice is supported is harmful from a radio performance point of view and it is suboptimal from a signalling point of view. 
Solutions to address the problem of non-continuous slice availability should be further analysed, but it would be beneficial if RAN3 agrees to the following proposals in order to narrow down the scope of the problem and to target solutions that do not have a performance impact on the system. 
Proposal 1: Network Slices access should be made available within areas of contiguous coverage but it should not be assumed to be available within the whole RAN
Proposal 2: Network Slices are equivalent to services. If they are not available in a given area service requests may be rejected by the RAN (e.g. for resource reasons) or by the CN (e.g. for subscription reasons) or accepted and mapped to different slices 
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