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5.2.
Mobility Handling scenario for a network slice service Use case

5.2.1
Description

Due to various reasons, the availability of cell on a certain frequency is not homogeneous. For example, in an area where lots of people gather e.g. like office district, operator may deploy cells on all available frequencies. On the other hand, in an area whether population density is low, only part of owned frequency bands will be used to provide connectivity service.

In this use case, the above situation is investigated with movement of terminals. I.e., as mobile devices move from an area where some frequency band is used to deploy cells to an area where other frequency band is used to deploy cells. Even in this case, it is important to reduce the time that the UE is not provided with network slice service which it deserves. 

5.2.2
Pre-conditions

Figure 5.2.2-1 shows the use case scenario where different network slices are configured on different frequency bands at a certain geographical location. In this scenario, all network slices and radio frequency bands belong to the same operator. 
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Figure 5.2.2-1 Initial Setup before-power on

In this use case and figure 5.2.2-1, following is assumed as pre-condition:

-
Location:

-
Initially, UE A1, A2, A3 and A4 are located at location GA.

-
Initially, UE B1, B2, B3 and B4 are located at location GB.
-
Subscription:

-
UE A1 and B1 have a subscription only to slice M.

-
UE A2 and B2 have a subscription only to slice N.

-
UE A3, A4, B3 and B4 have a subscription to both slice M and slice N. A3 and B3 have preference to slice M while A4 and B4 have preference to slice N.

-
Deployment:

-
At location GA, cells are available over frequency F1, but not over frequency F2.

-
At location GB, cells are available over both F1 and F2. 

-
Slice M is configured to be available over only F1 and Slice N is configured to be available over only F2. Slice N is available only within a certain location, e.g. within a factory. Slice M is available in wide area

-
Due to isolation policy, slice N and slice M are strictly isolated. I.e., hardware is not shared between the slices. 

-
Based on application policy, some applications are allowed to be served over either slice N and slice M, while some applications are restricted to use only specific slice.

· Initial condition:

-
A1, A2, A3, A4, B1 and B3 are on F1. B2 and B4 are on F2.
5.2.3
Service Flows

Following is potential service flow for UE A1, A2, A3 and A4:
-
UE A1, A2, A3 and A4 are on Frequency F1. UE A1, A3 and A4 are served with Slice M, but UE A2 is in limited service state, due to lack of subscription for slice M. Accordingly, the UE A2 needs to minimize power consumption, e.g., that may be caused due to unnecessary monitoring of other cells. 

-
UE A1, A2, A3 and A4 move toward GB via GC.

-
UE A1 and A3 continues to be serviced with Slice M via Frequency F1 at location GC and GB.

-
At location GC, the UE A2 starts searching cells on Frequency F2. After moving to F2, the UE A2 starts to be served with Slice N. This should occur as soon as possible, because the UE A2 was out of service from location GA to location GC.

-
Somewhere between location GC and location GB, the UE A4 moves to Frequency F2 and starts to be served with Slice N, because the UE A4 prefers Slice N to Slice M. To minimize impact on the ongoing services over Slice M, when the UE A4 moves to Frequency F2 can be dependent on many other factors such as active applications on each slice.

Following is potential service flow for UE B1, B2, B3 and B4:
-
UE B2 and B4 are on Frequency F2 and served with Slice N. UE B1 and B3 are on Frequency F1 and served with Slice M.

-
Due to lack of subscription of network slices provided over F1, the UE B2 may be allowed to minimize power consumption that may be caused, e.g., due to monitoring cells of other frequency F1.

-
UE B1, B2, B3 and B4 move toward GA via GC.

-
UE B1 and B3 are still serviced with Slice M via Frequency F1 from location GC to location GA.

-
As the UE B2 moves across location GC and moves toward GA, the UE B2 will eventually lose connectivity service because there is no available cell on Frequency F2 and there is no allowed network slice on F1 for the UE B2. In this case, it is desirable for the UE B2 to prepare for the sudden loss of connectivity service. Especially, if the service over slice N is kind of URLLC service that is available only within some specific places such as within a smart factory, the sudden loss of connectivity should be avoided as much as possible. Thus, before the UE crosses the location GC, the UE B2 needs to be given with grace time to prepare for the loss of connectivity, e.g. termination of ongoing applications.

-
As the UE B4 approaches location GC, the UE B4 needs to move to Frequency F1. As the UE B4 moved to Frequency F1, the UE starts to be served with Slice M. Because the UE B4 prefers Slice N to Slice M, the transition from F2 to F1 should not occur unnecessarily too early. On the other hand, if the transition from F2 to F1 occurs after the UE B4 crosses the location GC, there is potential loss of connectivity. Thus, the transition from F2 to F1 should occur before crossing location GC. To minimize impact on the ongoing services over Slice N, it may also be better for the UE to be notified in advance of the transition from F2 to F1. This may enable for the UE to do smooth adjustment of services, such as termination of application or relocation of application to one slice to another. 
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Figure 5.2.3-1 Transition

Figure 5.2.3-1 shows the UE movement.
5.2.4
Post-conditions

After passing through location GC, following are desired results after mobility:

-
UE A1, B1, A3 and B3 keep on staying on F1 and are provided with slice M.

-
UE A2 moves to F2 and is now provided with slice N. 

-
UE A4 moves to F2 and is now provided with slice N and is not provided anymore with slice M.

-
UE B2 camps on F1, is disconnected from slice N and is in limited state.

- 
UE B4 moves to F1, is provided with slice M and not any more with slice N.

Figure 5.2.4-1 shows on which frequency each UE camps on after movement.
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Figure 5.2.4-1 UE status after movement

5.2.5
Existing features partly or fully covering the use case functionality

When a UE moves from an area where there is no authorized network slice for the UE to an area where there is at least one authorized network slice for the UE, the 3GPP system shall be able to efficiently enable the UE to access the authorized network slices as soon as possible.
5.2.6
Potential New Requirements needed to support the use case




Editor's notes: The following requirements are related to the ongoing discussion in other WGs and will be considered during consolidation phase taking into account the output from other WGs: 
         [PR.5.2.6-1] When a UE moves from an area where there is at least one authorized network slice for the UE to an area where there is no authorized network slice for the UE, the 5G system shall be able to minimize impact on the applications provided over the network slice to be released (e.g., relocation of the application from one network slices to other network slices or termination of the application).

[PR.5.2.6-2] When more prioritized network slice becomes available, the 5G system shall be able to minimize the time until the prioritized network slice is provided to the UE, while minimizing impact on the applications provided over the network slices to be released
* * * * End of changes * * * *
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