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1 Introduction

During the last RAN3 meeting, impacts of NW slicing on RAN signalling at Connected Mode mobility were discussed and some agreements reached, as documented in [1]. In particular, RAN3 concluded that NW slice information should be signalled as part of each PDU session resources description in mobility-related procedures. 

The fact that NW slices may not be available in the whole network and the correlated impacts to mobility mechanisms was brought up, but needs further discussion.

In this contribution we further explore the aspect of limited geographical NW slice availability and ultimately propose some potential approaches as to how it should be handled within the scope of RAN mobility signalling.
2 Discussion
2.1 Status of current assumptions

Following the discussions at the last RAN3 Ad Hoc meeting, and supported by SA2 input given in [2], RAN3 made some assumptions regarding NW slice availability:

”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. If such awareness is also beneficial for intra-frequency mobility may be discussed in the normative phase. 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.

Possible solutions for how slice availability may be handled during mobility may be discussed in the normative phase e.g.: 

-
Neighbours may exchange slice availability on the interface connecting two nodes, e.g. Xn interface between gNBs.
-
The core network could provide the RAN a mobility restriction list. This list may include those TAs which support or do not support the slices for the UE.
-
The slices supported at the source node may be mapped, if possible, to other slices at target node”
2.2 Implications of limited NW slice availability
Having established the assumption that NW slices are not going to be available throughout the network, we can derive a number of implications:
Observation 1 There is a need to solve the situation where a mobility target node is not configured/does not support the same NW slices configured/supported by the source node.

As it is also assumed that it is the CN that is in charge of NW slice validation and if a NW slice cannot be provided, it is still ultimately up to the CN to decide which behaviour should be kept in the system, CN involvement is needed. However, it is also true that:

Observation 2 It is not always possible to explicitly query the CN in order to have a certain NW slice remapped to another, either because some mobility mechanisms do not involve the CN, or that for some procedures (such as state transitions) such extra query may impact performance for the UE (e.g. delay the transition). 
Observation 3 When such remapping with CN involvement is possible, it should not impact regular mobility and connection handling performance.
2.3 Solution directions
In the RAN3 TR there is already some description of possible ways to solve such scenarios. Taking the discussion further, we could consider that although it should be the CN that decides, it would in general be a better approach to remap a NW slice onto another instead of releasing a PDU session when a certain NW slice cannot be maintained at the target node.
Observation 4 It is desirable to avoid unnecessary releases of PDU sessions if a NW slice is not available at the target node. This should be realized within a framework where the CN is still responsible of allowing/disallowing such remapping.

In order to achieve this, we could think of mechanisms so that a NW slice can be remapped during connection handling and mobility signalling according to the following principles:

· By the CN, when there is naturally a signalling interaction between RAN and CN and performance is thus not impacted;

· By the RAN as action following prior negotiation with the CN during connection setup;

· By the RAN autonomously, when involving the CN would not be a practical solution and if prior negotiation did not take place.
For example, during Initial Context Setup over NG-C, the CN could give to the RAN one or more Slice IDs, which uniquely represent the NW slice/s the UE is allowed to connect to, and these IDs are different from the ones communicated by the UE to the 5G RAN during RRC connection establishment, indicating that a remapping has taken place in the CN. 

Alternatively, the CN could provide the RAN with a number of NW slices which are allowed to be used as replacement of a particular NW slice when such NW slice is not available for any reason. The RAN could then remap UE connections to such less-preferred NW slices when needed during any subsequent signalling, for example RAN-internal handovers, dual connectivity and because of internal radio resource management-related reasons in the RAN. This would make it possible to perform remapping for procedures that do not involve CN signalling. 

Of course it can always happen that no alternative NW slice provided to the RAN is suitable/available, and in that case the RAN could autonomously remap the provided NW slice to a default NW slice. It would be desirable that the CN indicate to the RAN if such autonomous remapping is allowed; otherwise RAN should reject a PDU session corresponding to a not available NW slice. 

Observation 5 It appears possible to devise mechanisms where NW slice remapping is enabled, that does not negatively impact performance, but where at the same time CN is still responsible of allowing such remapping and potentially to which alternative NW slices.
3 Conclusions and Proposals
In this contribution we explored further the subject of NW slice availability and potential remapping mechanisms in the RAN. 
The following observations are made:

Observation 6 There is a need to solve the situation where a mobility target node is not configured/does not support the same NW slices configured/supported by the source node.

Observation 7 It is not always possible to explicitly query the CN in order to have a certain NW slice remapped to another, either because some mobility mechanisms do not involve the CN, or that for some procedures (such as state transitions) such extra query may impact performance for the UE (e.g. delay the transition). 
Observation 8 When such remapping with CN involvement is possible, it should not impact regular mobility and connection handling performance.
Observation 9 It is desirable to avoid unnecessary releases of PDU sessions if a NW slice is not available at the target node. This should be realized within a framework where the CN is still responsible of allowing/disallowing such remapping.
Observation 10 It appears possible to devise mechanisms where NW slice remapping is enabled, that does not negatively impact performance, but where at the same time CN is still responsible of allowing such remapping and potentially to which alternative NW slices.

Based on the above, we suggest the following:
Proposal 1 
It is proposed to agree to the text proposal in the sub clause below, in order to progress the topic of NW slice availability handling, in preparation for the normative phase.

A corresponding text proposal for [1] can be found in [3].
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