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1	Introduction
Network slicing was introduced to NR since the first release and has been deployed in the field to meeting the diverse requirement of vertical industry customers. In this contribution, we share two issues for the deployment of network slicing and kindly ask RAN2 to discuss how to address the 2 issues.  
2	Discussion on slice unavailability issues
Issue 1: Slice request rejection due to slice unavailable in current registration area
During the registration procedure, UE reports the requested NSSAI list to AMF and then receives an allowed NSSAI list and a rejected NSSAI list from AMF. The allow list and rejected list are a sub-set of the NSSAIs in the requested list. In current specification, only the slices within the allowed NSSAI list are allowed to be initiated by the UE in the registration area. 
Some slices are triggered by higher layer Application. Even if the specific slice is not allowed in the registration area, i.e., the specific slice is not in the allowed NSSAI list, the user may still try to launch the APP for this slice. Such request of APP layer is rejected by UE NAS layer after the NAS layer compares the corresponding NSSAI of the APP with the allowed S-NSSAI list. Such kind of rejection is done inside the UE NAS layer. So, the network side has no idea how often such failure happens.
However, we find such rejection information valuable for network side to assess if there is a strong demand of a specific slice. If operator observes a great number of UEs trying to launch a slice that is not supported in this area, operator will deploy this slice in the near future to meet the customers’ requirement.
Observation 1: The failure of a slice initiation inside the UE is not aware by network side, but it is valuable for the operator to assess the requirement from the mobile subscribers for the slice, which can be used by the operator for network planning of slice deployment.
Proposal 1: Support to report the failure of slice initiation inside the UE, when the higher layer triggers a slice but is rejected by UE’s NAS layer due to NSSAI not within the allowed NSSAIs in current registration area.
Issue 2: Slice unavailable after HO


Figure 1. the hospital cells are lack of coverage, while the public cells are over coverage
Figure 1 shows an example of the second issue that we are facing. Some slices are deployed at a specific area with strict geographical boundaries, e.g., hospital. Such kind of slices are expected to provide continuous services within the specific area. And the public cells outside don’t support the hospital slice.
However, it is observed that, due to imperfect antenna angle planning, the slice may become unavailable in some spots inside the area, especially near the boundaries. As shown in figure 1, as UE moving close to the boundary, the connected mode UE may handover from a hospital cell to a public cell. Although the radio condition is still good and no RLF is declared, the ongoing PDU session for the hospital slice is rejected by the public cell during the handover procedure. 
If such issue can be collected by MDT and reported to OAM, it will help operator to figure out the problematic cells and adjust the corresponding antenna angle in order to guarantee the hospital slice is available inside the hospital area.
However, such kind of slice unavailability within the hospital area is difficult to be visible by OAM. Based on Rel-16 MDT, one way is to configure immediate MDT whenever PDU session is rejected during handover and to let UE report location immediately. But such kind of configuration is a bit of overkill, since normally, when UE is leaving the hospital, the slice should be released or rejected just as a normal case. Such configuration causes too much unnecessary measurement reporting, and it is difficult to distinguish the error cases from large numbers of normal cases. 
Observation 2: It is difficult for the current SON/MDT procedure to identify the slice unavailability issue during HO for the area specific slice.
Proposal 2: The slice unavailability after HO for the area specific slice can be reported.


Figure 2. WLAN AP deployment in the hospital
It is observed that WLAN AP is always deployed inside the hospital, as shown in figure 2. Since the WLAN name list (SSID) configuration is supported in Rel-16 MDT, the WLAN SSID can be utilized for UE to figure out whether the slice rejection happened inside the hospital area or not. For example, UE can figure out whether UE is still inside the geographical area by detecting the WLAN AP which covers the same area as hospital slice.
Therefore, one candidate solution to address the issue is to let UE report the slice rejection only if the UE is still inside the geographical area where the slice is intended to provide coverage. 
Proposal 3: One candidate solution to address the issue is to let UE report the slice rejection only if the UE is still inside the geographical area where the slice is intended to provide coverage.
3	Conclusion
RAN2 is kindly asked to discuss the slice unavailability issues and here are the proposals.
Issue 1: Slice request rejection due to slice unavailable in current registration area
Observation 1: The failure of a slice initiation inside the UE is valuable for the operator to assess the demand from the mobile subscribers for the slice, which can be used by the operator for network planning of slice deployment.
Proposal 1: Support to report the rejected NSSAI, when the higher layer triggered the service request for a slice but rejected by UE NAS layer due to NSSAI is unavailable in current registration area.
Issue 2: Slice unavailable after HO
Observation 2: It is difficult for the current SON/MDT procedure to identify the slice unavailability issue during HO for the area specific slice.
Proposal 2: The slice unavailability after HO for the area specific slice can be reported.
Proposal 3: One candidate solution to address the issue is to let UE report the slice rejection only if the UE is still inside the geographical area where the slice is intended to provide coverage.

image1.emf
Hospital Boundaries

Moving 

direction

Hospital cells

Public cells

Hospital cells that supports the hospital slice.

Public cells that do NOT support the hospital slice.

Hospital geographical boundaries


Microsoft_Visio_Drawing.vsdx
Hospital Boundaries

Moving direction
Hospital cells
Public cells
Hospital cells that supports the hospital slice.
Public cells that do NOT support the hospital slice.
Hospital geographical boundaries



image2.emf
Hospital Boundaries

Hospital cells that supports the hospital slice.

Public cells that do NOT support the hospital slice.

Hospital geographical boundaries

WLAN AP

Hospital cells

Public cells

Moving 

direction


Microsoft_Visio_Drawing1.vsdx
Hospital Boundaries
Hospital cells that supports the hospital slice.
Public cells that do NOT support the hospital slice.
Hospital geographical boundaries
WLAN AP
Hospital cells
Public cells

Moving direction



