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Introduction
In TS 38.300 [1], there is a principle on slice availability that “the slice availability does not change within the UE’s registration area”. As well in TS 23.501 [2], it is specified that the serving AMF shall determine a Registration Area such that all S-NSSAIs of the Allowed NSSAI are available in all Tracking Areas of the Registration Area. 
Slice Availability
-	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 availability does not change within the UE’s registration area.
In [3], it was discussed that a UE might be dual connected to two RAN nodes for different slices. The two RAN nodes support different lists of slices; accordingly, they have to be assigned to different registration areas (RAs). 
This paper would like to further investigate the cases of differentiated slice configurations on neighbouring RAN nodes, and to discuss the potential issues due to identical configuration of slice availability within RA. 
Discussion
Cases of Differentiated Slice Configurations on Neighbouring RAN Nodes 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The agreement of slice availability with RA granularity imposes stringent restriction on the network deployment and base station capabilities. In practical deployment, some cases of neighbouring RAN nodes configured with different slices are as follows:
Case 1: slice configuration to match coverage/bandwidth of RAN nodes
Typically, slice to support voice service requires good network coverage. It is preferred to be supported by the macro nodes; meanwhile, small cells of higher frequency can be of larger bandwidth, and is therefore more suitable for some high-throughput eMBB slices, e.g. HD video, 3D VR/AR. In 5G era, with increasing number of spectrums and densified small cells, network deployment would be even more heterogeneous. Better network performance and deployment flexibility could be achieved if RAN slice availability were determined by taking into account coverage and bandwidth requirements. 
Observation 1: Differentiated slices may be configured on neighbouring RAN nodes with different spectrum and coverage. 
Case 2: Slice configuration to match frame structures and numerologies of RAN nodes
RAN nodes of one fixed frame structure and numerology probably cannot satisfy the uneven mobile traffic distribution over time and space. However, due to networking restriction, it is hard to dynamically adjust the configuration of uplink and downlink ratio, especially, for outdoor macro cells. 
Frame structure and numerologies for various types of slices may differ. For example, for slice to support voice, the traffic pattern tends to be symmetric in the downlink and uplink. Under this circumstance, symmetric downlink and uplink resource configuration is desired. However, for other slices to support uplink dominant traffic,, e.g. camera surveillance and sensor collection, UL dominant frame configuration is preferred. And for slices dominated by small data traffic, numerology of smaller frequency spacing is favoured. 
Observation 2: Differentiated slices may be configured on neighbouring RAN nodes with different frame structures and numerologies.
Proposal 1: Differentiated slice configurations on neighbouring RAN nodes should be supported.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Issues of identical configuration of slice availability within RA
In Figure 1, a similar scenario as described in [3], is illustrated where the Macro BS and small BS supports different slices. User 1 is dual connected to the macro BS and small BS, for simultaneous IMS voice and eMBB services via corresponding two slices. Following the principle that “the slice availability does not change within the UE’s registration area” [1], the neighbouring RAN nodes to support different slices, have to be configured in different tracking areas (TAs), and included in different RAs of the user. In consequence, inter-RA dual-connectivity is required, and for some scenarios, inter-RA DC is not allowed in current specification.


Figure 1. Inter-RA dual connectivity
Observation 3: Inter-RA dual connectivity might be required if the slice availability does not change within the UE’s registration area.
Another example of potential issues is showed in Figure 2.  UE 1 is moving from the center of macro BS to the center of the small BS. Since the macro and the small BS are configured with different slice availability and thus are assigned to different RA for UE 1, frequent inter-RA mobility probably cannot be avoided.


Figure 2. UE traverses across RAN nodes of different RA

Observation 4: Frequent inter-RA mobility cannot be avoided if the slice availability does not change within the UE’s registration area.
In summary, considering possible differentiated slice configuration on neighbouring RAN nodes in practical deployment, if the principle of identical configuration of slice availability within RA is obeyed, inter-RA dual connectivity and frequent inter-RA mobility may not be avoided. Therefore, flexible and differentiated configuration of slice availability within RA should be considered.
Proposal 2: Differentiated slice configurations on RAN nodes within RA should be supported.
[bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189][bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
This contribution first investigated the cases of differentiated slice configurations on neighbouring RAN nodes, and then discussed the potential issues due to the current principle. The following observations and proposals are made,
Observation 1: Differentiated slices may be configured on neighbouring RAN nodes with different spectrum and coverage. 
Observation 2: Differentiated slices may be configured on neighbouring RAN nodes with different frame structures and numerologies.
Observation 3: Inter-RA dual connectivity might be required if the slice availability does not change within the UE’s registration area.
Observation 4: Frequent inter-RA mobility cannot be avoided if the slice availability does not change within the UE’s registration area.
Proposal 1: Differentiated slice configurations on neighbouring RAN nodes should be supported.
Proposal 2: Differentiated slice configurations on RAN nodes within RA should be supported.
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