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Introduction
A discussion on slice availability started in RAN3. Text was captured in TR38.801, which is reported below:

Slice Availability
-	Some slices may be available only in part of the network. Awareness in a gNB of the slices supported in the cells of its neighbouring gNBs may be beneficial for inter-frequency mobility in connected mode. It is FFS if such awareness is also beneficial for intra-frequency mobility. It is assumed that the slice configuration does not change within the UE’s registration area.
-	The RAN and the CN are responsible to handle a service request for a slice that may or may not be available in a given area. Admission or rejection of access to a slice may depend by factors such as support for the slice, availability of resources, support of the requested service by other slices.

In the meanwhile, the SA2 study on 5G was concluded. The working assumption below, taken from the final version of TR23.799, were confirmed and taken to normative work phase:
“For a "Service Request" the UE is registered/updated and has a valid temp ID, which is sufficient in the RAN to route the request to the serving Common CP NF. It is assumed that the slice configuration doesn't change within the UE's registration areas.”
and
“UE and core network shall at least support tracking area list as registration area for standalone NR and evolved E-UTRA.
-	It is possible that the core network allocates tracking area list including both the standalone NR and evolved E-UTRA.”
In this paper the working assumptions confirmed by SA2 are analysed to derive a way to manage slice access during active and Idle UE mobility.
Availability of Slices
From the above agreements taken in SA2 it can be deduced that, so long as registration areas consist of a list of TAs, slice availability will be based on a TA granularity level.
It is FFS whether registration areas will be made of entities different from TAs, e.g. if they are made of lists of cells. It is therefore safe to conclude that, under the assumption that UE registration areas consist of a list of TAs, slice availability will be based on a TA granularity, 
Conclusion 1: Under the assumption that UE registration areas consist of a list of TAs, slices are continuously available in each cell of TAs forming a registration area.
Management of Slice Access during Idle and Active Mobility
On the basis of the above conclusions, UE access to slices during mobility can be regulated by processes that manage the change of registration areas. 
As a precondition to the management of slice access during mobility it should be pointed out that basing cell selection for mobility purposes on the slices that are supported by a cell is incorrect because of the following reasons:
· Allowing a UE to select a cell that is not the best radio cell impacts radio efficiency and deteriorates the performance of all other UEs in proximity
· Discarding a target cell X on the bases of having no support for a slice may be erroneous because the CN can always decide to “support the requested service by other slices” 

Additionally, it should be mentioned that if it wants to be ensured that a UE remains in coverage of certain slices, mobility to areas where such slices cannot be served (i.e. TAs where it is known that the slice requested services cannot be supported) can be restricted via the Handover Restriction List. The HRL is already today encoded on a per UE basis depending on the UE conditions, so there would be no difference with the current use of this IE
Conclusion 2: cell selection for mobility purposes should be always based on radio criteria and on mobility restriction policies, as it is done today in LTE
The following cases can be foreseen for Idle and Active mode mobility.
Idle and Inactive Mode Mobility

During Idle or Inactive mode the UE should camp on the best available cell from a radio point of view. 
When a UE moves within its registration area no changes to the supported slices in each accessed cell will be encountered. 
When moving in between registration areas the UE will always perform a TAU. At this stage, if slice availability between registration areas is different, the CN will remove (or inactivate) any PDU sessions (NAS level) associated with slices which are no longer supported. It is also possible that the NAS level will trigger setup of PDU sessions which now become available.
An example for such call flow is shown in Figure 1.


Figure 1: example of call flow for slice access management in Idle or Inactive mode mobility
The mechanism described in Figure 1 is purely based on NAS signaling and would not require any dedicated AS or NG signaling.
Conclusion 3: For Idle or Inactive mode mobility slice access is regulated via TAU signaling at UE registration area changes

Active Mode Mobility
During active mode it is important that a UE has access to a cell providing the best radio performance. The latter has a crucial role when it comes to radio efficiency, interference mitigation and QoS. 
When a target cell is selected, handover signaling is initiated. Such procedure attempts to move PDU Session resources for all active slices of the UE from one source node to a target node. 
During such procedure the target AMF is responsible for removing (or inactivating) at NAS level any PDU sessions associated with slices no longer supported at the target node. PDU Sessions that are associated with the removed slices are not admitted at target node. The target AMF may also activate new PDU Sessions for new slices that become available in the target node. 
An example of such call flow is shown in Figure 2 for the case of CN involved handover. The case of X2-like handover can be easily deduced.


Figure 2: example of call flow for slice access management in Active mode CN involved mobility

As already mentioned earlier, the HRL can be used to “steer” mobility towards areas where certain slices are served or where certain critical services can be served via an opportune slice.
Conclusion 4: For Active Mode mobility handover signaling reveals which slice’s PDU Session is accepted and which is not allowed in target cell. The Handover Restriction List can be used to restrict UE mobility to areas where certain services may be served by an opportune slice.

Conclusions
In this contribution it has been shown how slice access management can be achieved via procedures occurring at changes of registration area. The paper explains how the CN is responsible to deactivate or activate slices depending on the registration area the UE moves to and depending on the slices the UE has active at NAS and AS level.
The following conclusions were derived:
Conclusion 1: Under the assumption that UE registration areas consist of a list of TAs, slices are continuously available in each cell of TAs forming a registration area.
Conclusion 2: cell selection for mobility purposes should be always based on radio criteria and on mobility restriction policies, as it is done today in LTE
Conclusion 3: For Idle or Inactive mode mobility slice access is regulated via TAU signaling at UE registration area changes
Conclusion 4: For Active Mode mobility handover signaling reveals which slice’s PDU Session is accepted and which is not allowed in target cell. The Handover Restriction List can be used to restrict UE mobility to areas where certain services may be served by an opportune slice
IT is proposed to agree to such conclusions and to accept the TP in document R3-170196
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