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1
Introduction
At RAN3#93bis open items related to mobility aspects in case of network slicing were identified for further studies in tdoc [5].
More precisely it was agreed at last RAN3#93bis to study the impact of slice availability on mobility in the network as captured in section 8.1 of [4].

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.

This paper discusses the particular impact of slice availability on connected mode mobility from RAN3 perspective and presents the proposals for way forward.
2
Slice availability and handovers
 Network slice areas

In some network deployments a certain network slice may be available only in a subset of the whole network coverage area. 3GPP TR 38.801 [2] states:” With slicing, it is now possible for Mobile Network Operators (MNO) to consider customers as belonging to different tenant types with each having different service requirements that govern in terms of what slice types each tenant is eligible to use based on Service Level Agreement (SLA) and subscriptions.” 
In some use cases the tenant can represent an organization or a corporate, which may have specific applications or services supported only in a limited geographical location.

Considering the above, the scenario discussed at RAN3#93bis seems valid that certain slices may only be available in parts of the network.

Proposal 1: confirm the validity of the scenario described at RAN3#93bis that certain slices may be available only in some parts of the network.
Based on proposal 1, it should be further clarified what are the requirements in terms of service continuity for the above cases of “network slice areas”. In particular, related to the connected mode mobility the following scenarios are considered in case the network slicing is used.

The starting point of the considerations is that in the serving cell the UE has some network slice(s) in use for some active service session(s). 
Intra-frequency mobility
In case of intra-frequency mobility, the source cell and the target cell are operating on the same frequency carrier. 
Assuming the source gNB has two candidate cell1 and cell2 and some slices in use are not supported on cell2 the session continuity would lead to preferably select cell 1. However within the intra-frequency cell layer, it is important to minimize the co-channel interference in the system. If the UE is not connected to the closest cell operating on a certain carrier the UE and its serving cell will cause interference to the closely located other UEs and cells and suffering from the interference caused by other UE connections. 
Therefore it would be recommended to primarily base the selection of the candidate target cell with respect to the radio condition criteria.
Proposal 2: Intra-frequency handover should primarily be based on radio condition criteria when it comes to select a candidate target cell. Whether and how other information is used as part of handover decision procedure in the source gNB is implementation specific.
We therefore conclude from proposal 1 and 2 that if some cells do not support certain slices in some part of the network, or have a restricted access for certain slices, they should be primarily operated on a dedicated frequency carrier as a separate cell layer to minimize the interference and other impacts from other operation. A potential use case for such isolated network slice specific cells would be public safety operation or other similar special operations requiring high level security.  
Inter-frequency mobility
Assuming some particular slice may be available only in part of the network as per proposal 1 and operated on a dedicated frequency carrier as per proposal 2 it may be interesting for the source gNB to be aware that it is nearing a geographical area where a slice supported by the UE can be operated on another carrier.

The gNBs could exchange slice support information in advance during setup phase over Xn interface. With such awareness, a source gNB could use inter-frequency handover to optimize the usage of slices. This process could be designed in a similar way as for MBMS service continuity whereby a UE can signal its interested MBMS services and source eNB can act upon to decide a handover to another frequency.

In conclusion, the network slice availability information in the neighboring cells may provide benefits when considering the inter-frequency mobility scenario.  
Proposal 3: discuss the exchange of slice availability information across gNBs in the context of the inter-frequency connected mode mobility scenario.
3
Conclusion and Proposals
This paper has discussed the impact of slice availability on connected mode mobility and makes the following proposals to be discussed:

Proposal 1: confirm the validity of the scenario described at RAN3#93bis that certain slices may be available only in some parts of the network.
Proposal 2: Intra-frequency handover should primarily be based on radio condition criteria when it comes to select a candidate target cell. Whether and how other information is used as part of handover decision procedure in the source gNB is implementation specific.
Proposal 3: discuss the exchange of slice availability information across gNBs in the context of the inter-frequency connected mode mobility scenario.
Proposal 4: agree the corresponding change on slice availability principle as described in the following annex A.
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Annex A:  TP for section 8.1
8
Realization of Network Slicing
8.1
Key principles for support of Network Slicing in RAN
Network Slicing is a new concept to allow differentiated treatment depending on each customer requirements. With slicing, it is now possible for Mobile Network Operators (MNO) to consider customers as belonging to different tenant types with each having different service requirements that govern in terms of what slice types each tenant is eligible to use based on Service Level Agreement (SLA) and subscriptions. 

The following key principles apply for support of Network Slicing in RAN
Part not affected by changes
Slice Availability

-
Some slices may be available only in part of the network. Exchanging slice support information across neighbour gNBs may be beneficial for inter-frequency mobility in connected mode.

Editor’s note: impact of availability of slices on idle mode mobility is in the remit of RAN2 to study.

