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Discussion and Approval
1. Introduction
In the last RAN Plenary #75 meeting, the work item for the NR was approved [1]. In this WI, one of the objective is to support the network slicing which is a new concept to allow differentiated treatment depending on each customer requirements. In the last RAN3 meetings, we studied some key principles for support of Network Slicing in RAN and some solutions to select the CN entity by gNB in TR 38.801 [2]. To achieve the objective in the WID for the NR, however, we have some problems to fully support the network slicing. In this contribution, we specifically focus on the how slice availability may be handled during the mobility and provide our view on it.
2. Discussion

2.1. Slice availability via NG interface
In the NR RAN3 TR [2], the RAN3 studied how the slice availability may be handled during the mobility as follows:
	Section 8.1 in TR 38.801 [2]:

…
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. Examples of possible mapping mechanisms that can be studied in normative phase are:

-
Mapping by the CN, when there is naturally a signalling interaction between RAN and CN and performance is thus not impacted;
-
Mapping by the RAN as action following prior negotiation with the CN during UE connection setup;
-
Mapping by the RAN autonomously, when involving the CN would not be a practical solution and if prior configuration of mapping policies took place at RAN;

…


As mentioned above, it is assumed that the slice configuration assigned to the UE is uniformly supported across the UE’s registration area. However, there is the precondition to establish this assumption. In other words, all NG-RANs in the UE’s registration area should support the slices assigned to the UE. In NR, however, some network slices may be deployed only in part of the network depending the operator’s deployment. It means that some NG-RANs may not support the part of the slices assigned to the UE. 
To avoid this problem, it is important to make the UE’s registration area in which each NG-RAN has the capability to support the same slices assigned to the UE. This can be achieved by letting the AMF be informed of which slice is supported by each NG-RAN at the NG interface setup procedure. 
Based on the coordinated UE’s registration area, it is possible that the AMF configures the black list such as the Handover Restriction List including TAs which may not support the slices for the UE. In addition, by considering which slice can be available at each NG-RAN within the UE’s registration area, the AMF can also configure to the NG-RAN the remapping policies to another slice in advance.
Proposal 1: The AMF should be informed of which slice is supported by each NG-RAN at the NG interface setup procedure.
2.2. Slice availability between two NG-RANs
As mentioned before, the NG-RAN may have different configuration of the network slices depending the operator’s deployment. When the UE is connected to a specific network slice in the source NG-RAN, there is a possibility for the UE to move towards the other NG-RAN which has the Xn connection with the source NG-RAN within the same UE’s registration area. In other words, the Xn handover for the UE is triggered. For the case where the source NG-RAN does not know the slice availability about the target NG-RAN, if the specific network slice to which the UE is connected is not supported by the target NG-RAN, the UE fails to move to the target NG-RAN, and then may trigger the recovery procedure to return to the source NG-RAN. This event may cause unnecessary signaling as well as poor service quality for the UE. 

As we suggested in Proposal 1, if each NG-RAN in the UE’s registration area has the capability to support the same slices for the UE, the handover between two NG-RANs in the UE’s registration area can be performed without any problem about the slice availability. This is because the slice configuration assigned to the UE is uniformly supported across the UE’s registration area. However, the continuity for the on-going service may not be guaranteed when the UE moves into the NG-RAN within a new registration area. Therefore, it is needed to develop another solution to solve this problem.

Observation 1: It is needed to guarantee the continuity for the on-going service during the mobility.
In TR 38.801, the RAN3 captured three potential solutions to handle the slice availability during the mobility [2]. First solution is to exchange the information about the slice supported by the neighboring NG-RANs via the Xn interface. Similar to Proposal 1, the Xn interface setup procedure may be used in this solution. Second solution is that the source NG-RAN uses the Allowed List or Handover Restriction List including the TAs which may or may not support the slices assigned to the UE. Lastly, the target NG-RAN may remap the slice supported by the source NG-RAN to another slice.

It seems that the first solution is the basic functionality to handle the slice availability during the mobility. When the source NG-RAN knows the slice availability for the target NG-RAN before performing the handover, it can select only the target NG-RAN which is available to support the specific network slice and serve the UE continuously under the assumption that there is no severe performance degradation due to the handover to sub-optimal RAN in terms of the radio access. Specifically, even if each NG-RAN within the UE’s registration area supports different network slice for the UE, the service continuity can be ensured. It is also used to complement two other solutions to handle the slice availability during the mobility. For example, the Handover Restriction List configured by the AMF may be useless when the UE moves into the NG-RAN within a new registration area. In this case, it is helpful to use the information about the slice supported by the neighboring NG-RAN. For the third solution, based on the exchanged information about the slice supported, the source NG-RAN can initiate the handover procedure only when the remapping can be performed at the target RAN.
Proposal 2: The functionality to exchange the information about the slice supported on the interface connecting two nodes should be basically supported to handle the slice availability during the mobility.
3. Conclusion
In this contribution, the principle to handle the slice availability during the mobility was analysed. The following proposals are kindly suggested to RAN3:
Proposal 1: The AMF should be informed of which slice is supported by each NG-RAN at the NG interface setup procedure.
Proposal 2: The functionality to exchange the information about the slice supported on the interface connecting two nodes should be basically supported to handle the slice availability during the mobility.
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