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Introduction
The work on network slicing has progressed in the last SA2/RAN3 meetings with some text and agreements being captured in the respective TRs etc. In discussion paper [2] we discuss general aspects and principles of network slicing based on the progress in SA2/RAN3. One topic however that has not been discussed so much is if a given network slice should be available in all base stations / cells or if the concept should support network slices which are only available in a subset of the base station / cells. This contribution is addressing this topic and proposes some high level assumptions to be agreed. 

Questions and proposed answers
Will all slices be availed in every base station or cell?
Although it would be technically simple if all slices where available in all base station or cell, we assume this not possible. Operator may want to offer a slice only in a specific region and prefer not to configure other network nodes in other regions to support the same slice. There could also be scenarios where access to a slice is very location dependent e.g. only within an enterprise campus, factory, processing planet, … meeting some specific business or performance needs which cannot be provided network wide. 
Not all slices need to be available in every base station.

On what level of granularity can operator offer limited slice availability? E.g. Countries, Regions, Tracking Areas, Base stations, Individual cells. 
We think a reasonable level of granularity is tracking areas. The reasons for this is that having smaller granularity will make it difficult to support CN IDLE UEs since they can move inside a tracking area, and if the whole tracking areas does not support a given slice, the UE and network may be unaware that the UE it is outside the slice service areas. Tracking areas can also in special cases be as small as a given cell, so in special cases it should be possible to deploy a single cell slice (Note: For UEs not needing this fine granularity the TAlist concept can be used to assign larger paging areas). TAs can also today be used for mobility restrictions in connected mode. Our understanding is that this assumption is inline with SA2 agreement that “It is assumed that the slice configuration doesn't change within the UE's registration areas.”

It is assumed that we do need to address cases where the slice availability is different within a Tracking Areas

Should we allow sliced based cell selection?
Slice or service based selection where the UE is connected to a cell which is not the best cell from a radio performance point of view could have a severe negative impact on multiple systems aspects, e.g. 
· 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
· UE 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.

The problems described above is most severe when it comes to intra-frequency cell selection, but also for inter-frequency cell selection there could be issues if the UE is forced to camp on a certain frequency band for service/slice reason which does not provide good enough coverage. Network control of cell/frequency band selection is essential to avoid any issues with UEs selecting not the optimal cell / frequency.

Slice based cell selection should be avoided. Cell/frequency band selection should be fully under network control. 

Should the slice availability be broadcasted in the cell?
Given that a network slicing is an e2e concept with the purpose to support different business needs it would be very beneficial to decouple the slice availability from broadcasted system information etc. Otherwise it would be difficult for operators to quickly deploy 100s of slices across their network, in different regions etc.
A simple way to avoid broadcasting availability of network slices would be to handle this using dedicated signalling, E.g. UE connects to a PLMN, UE communicates with NAS or another layer to see if a given slice is available, UE attached to slice on NAS layer …
Some issues that needs to be addressed if the slice availability is not broadcasted in the cell includes:
· How to provide slice specific access control (e.g. barring) and possible slice specific resources?
· How to handle mobility in/out of slice areas?

For the first issue we need to separate the case of UEs not yet attached to a slice and UEs that are attached to a slice. UEs that are attached to slice could be configured to use certain access control or access resources see discussion in [1] . For UEs not yet attached to a slice, UEs could either just use default access control principles and resources, or potentially the UE can be pre-configured with access parameters (solutions FFS). It should also be noted that possibilities for resource prioritization etc. performed in the RAN prior to that the RAN receives the full UE context from the CN (proving that UE is authorised to access a slice) is limited given that the UE is not yet authorised. Once the full UE context is established in the RAN finer or more advanced policies can be applied.
For the second issues we think the mobility in or out of areas where a given slice is allowed or not allowed should be managed by the network building on existing procedures e.g. for mobility restrictions, tracking area list management. 
Exact network and UE behaviour is FFS.
The RAN should not broadcast slice availability. Dedicated signalling should be used to determine slice availability, slice specific configuration, slice addition/removal.
The usage of access control or access to resources which can be slice specific, should be configured in the UE when the UE attaches to the network or a specific service. Solution is FFS.



Conclusion
1. Not all slices need to be available in every base station.
It is assumed that we do need to address cases where the slice availability is different within a Tracking Areas 
Slice based cell selection should be avoided. Cell / frequency band selection should be fully under network control. 
The RAN should not broadcast slice availability. Dedicated signalling should be used to determine slice availability, slice specific configuration, slice addition/removal.
The usage of access control or access to resources which can be slice specific, should be configured in the UE when the UE attaches to the network or a specific service. Solution is FFS.
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