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1
Introduction
Impacts of slices availability on connected mode mobility raised a lot of discussions in RAN3. 

 Slice Availability[1]
-
Some slices may be available only in part of the network. Awareness in the NG RAN of the slices supported in the cells of its neighbours may be beneficial for inter-frequency mobility in connected mode. It is assumed that the slice configuration does not change within the UE’s registration area.

-
The NG RAN and the 5GC 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.
Observation 1: NG RAN needs to handle a service request in a slice compliant way considering some may not be available in a given area.
In the last meeting, it was agreed that the slice availability information can be exchanged between neighbouring gNBs during the Xn setup procedure as follows [2]:
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Figure 8.4.1.2: Xn Setup, successful operation

The gNB1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate gNB2. The candidate gNB2 replies with the XN SETUP RESPONSE message. 

The gNB1 may include the S-NSSAI List IE in the XN SETUP REQUEST message. The candidate gNB2 may also include S-NSSAI List IE in the XN SETUP RESPONSE message. The gNB receiving the IE may use it accordingly.
Observation 2: gNBs may have the slice availability information of the neighbouring cells. 
However, the existing procedure of connected mode mobility in RAN3 TS[1] doesn’t describe how slice related information (e.g., slice availability) is used to support seamless handover. This paper intends to derive a general procedure for connected mode mobility using slice context information (including slice identification, slice availability information) that will provide awareness to the involved gNBs so as to adapt the RAN treatment.    
2
Discussion
Handover preparation phase determines the requested resource and configurations to support the handover PDU sessions in handover execution phase. It includes handover decision and admission control. Slice related context should be considered in both parts for service continuity during the handover.  
Handover decision needs to consider the requested slice(s) from the UE (e.g., S-NSSAI per PDU session), slice availability information of the potential gNBs (e.g., supported S-NSSAIs), slice related policies (per UE or per node), etc., to select the most appreciate target gNB to handover to and the PDU sessions to be handover.
Proposal 1: Handover decision needs to consider also the slice related information (e.g., slice of the PDU session, slice availability, slice related policy, etc.) to select the target gNB.

Admission control needs to be slice compliant (i.e., shall consider per slice resource availability, slice related RRM policy, etc.)
Proposal 2: Admission control needs to be slice compliant (i.e., consider per slice resource availability, slice related RRM policy, etc.). 
2.1
Xn based Handover procedure
Based on the assumption that the handover decision point (e.g., source gNB) is aware of slice availability of neighbouring cells(e.g. via Xn setup procedure, RAN configuration update procedure, etc.), we draw example Xn based handover procedures incorporating slice related information and highlight (in red font) the needed enhancements.   
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Figure 1. Slice compliant Xn based handover procedures (control plane)
2. Source gNB makes slice compliant handover decision based on the radio measurement report, the slice availability information of neighbouring cells, the requested slice from the UE, the pre-configured slice related policy (per UE, or per gNB), etc. It decides on the target gNB to handover to and also the PDU sessions to be handover.

3. Source gNB sends the handover request for the UE including a list of PDU sessions, the requested slice identifier(s) (e.g., S-NSSAI).  
4. Target gNB performs slice compliant admission control based on the resource situation and availability, the slice related RRM policy, slice_ID of the PDU session from the SgNB and RAN related context (e.g. cells capabilities, load situation).
5. Target gNB sends the handover request ack message to the Source gNB with a list of accepted PDU sessions and slice_ID (e.g., S-NSSAI).The accepted slice_ID may be requested slice_ID, or other slice_ID supported at the Target gNB. 
7. After the HO execution between the RAN and UE, Target  gNB sends a path switching message to AMF with a list of PDU sessions to be switched and the correspondent slice_ID). 

8. AMF sends back to TgNB a path switch ack message with a list of switched PDU sessions and correspondent slice_ID after perform the path switching. 

3
Conclusions
This contribution discusses the enhancement of Xn based handover procedure in case of slicing. NG based handover procedure can be derived accordingly. Based on above discussions, we propose to include the following considerations in the handover procedures and capture them in TS 38.300.  
Proposal 1: Handover decision needs to consider also the slice related information (e.g., slice of the PDU session, slice availability, slice related policy, etc.) to select the target gNB.

Proposal 2: Admission control needs to be slice compliant (i.e., consider per slice resource availability, slice related RRM policy, etc.). 
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