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Abstract of the contribution: It considers a solution for network slicing, and in particular it addresses how to simultaneously have several sessions via multiple Core Network Slices Instance

Discussion

To enable a UE to simultaneously obtain services from multiple Network Slices of one network operator, a set of C-Plane functions is shared across multiple Core Network Instances, and some C-Plane functions and some U-Plane functions reside in its individual network slice instances as depicted in Figure 1. It is based on Group B scenario of Annex D.
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Figure 1 Multiples Core Network Slice Instances per UE

The principles of the solution depicted in 1 are described as following:

-
A Core Network Instance consists of a set of basic C-Plane Functions which can be shared with other core network instances, a set of service specific C-Plane functions and a set of U-Plane Functions.

-
A basic Core Network Instance is dedicated for the UEs that are belonging to the same UE type. 

-
A set of basic C-Plane functions is responsible for admitting the UE into the network by performing authentication and subscription verification. In addition, if needed, it is responsible for UE mobility handling with specific characteristic (e.g. low mobility, high mobility, etc.).
-
A set of service specific C-Plane functions is responsible for supporting session management. 

-
When a UE first connects to the operator’s Network, a set of basic C-Plane functions is selected in AN. It is based on the information from the UE (e.g. UE Usage type).

-
The session request from the UE (during the initial attach or after initial attach) triggers the core network slice selection function in core network, in order to select a set of service specific C-Plane functions and a single set of U-Plane Functions. It is based on the subscription information and the session request information (e.g. the requesting service, APN-like information).

In case the selection on a set of service specific C-Plane functions and a single set of U-Plane Functions is configured in core network as default, it is performed without the session request from the UE. It can be considered as a default Core Network Instance to the UE. 

-
Each UE can have the different multiple sessions within one Core Network Slice Instance or multiple Core Network Instances simultaneously. When a UE requests a session to the network, the core network slice selection function of core network determines which core network slice instance can support it. A new core network slice instance may be assigned for this session. 

NOTE: 
A UE is not limited to simultaneously connect multiple Core Network Instances with the different set of basic C-Plane functions. 
-
The core network may decide to change a set of basic C-Plane Functions for a UE. (e.g. due to the network management issue, the change of UE subscription information, any trigger from UE location change, etc.) The core network may request the detach/re-attach to a UE. When the UE connects to the network again, AN selects the different set of basic C-Plane Function.
Proposal
It is proposed to add the following changes to TR 23.799.
* * * * Start of 1st Change * * * *
All new text to TR 23.799

6.1.X
Solution 1.X: Support of multiple sessions via multiple Core Network Slices Instance
This is a solution for key issue 1 on support for network slicing, and in particular it addresses the following:
· How to enable a UE to simultaneously obtain services from one or more specific network slice instances of one operator;
6.1.X.1
Architecture description
To enable a UE to simultaneously obtain services from multiple Network Slices of one network operator, a set of C-Plane functions is shared across multiple Core Network Instances, and some C-Plane functions and some U-Plane functions reside in its individual network slice instances as depicted in Figure 6.1.x-1. It is based on Group B scenario of Annex D.
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Figure 6.1.x.1-1 Multiples Core Network Slice Instances per UE

Editor's note: It is FFS whether there is a direct interface between UE and a set of service specific C-Plane functions.
The principles of the solution depicted in Figure 6.1.x.1-1 are described as following:

-
A Core Network Instance consists of a set of basic C-Plane Functions which can be shared with other core network instances, a set of service specific C-Plane functions and a set of U-Plane Functions.

-
A basic Core Network Instance is dedicated for the UEs that are belonging to the same UE type. 

-
A set of basic C-Plane functions is responsible for admitting the UE into the network by performing authentication and subscription verification. In addition, if needed, it is responsible for UE mobility handling with specific characteristic (e.g. low mobility, high mobility, etc.).
-
A set of service specific C-Plane functions is responsible for supporting session management. 

-
When a UE first connects to the operator’s Network, a set of basic C-Plane functions is selected in AN. It is based on the information from the UE (e.g. UE Usage type).

Editor's note: It is FFS whether there is a slice instance composed of only a set of basic C-Plane functions in case of no session request (e.g. only SMS service)
-
The session request from the UE (during the initial attach or after initial attach) triggers the core network slice selection function in core network, in order to select a set of service specific C-Plane functions and a single set of U-Plane Functions. It is based on the subscription information and the session request information (e.g. the requesting service, APN-like information).

In case the selection on a set of service specific C-Plane functions and a single set of U-Plane Functions is configured in core network as default, it is performed without the session request from the UE. It can be considered as a default Core Network Instance to the UE. 

-
Each UE can have the different multiple sessions within one Core Network Slice Instance or multiple Core Network Instances simultaneously. When a UE requests a session to the network, the core network slice selection function of core network determines which core network slice instance can support it. A new core network slice instance may be assigned for this session. 
NOTE: 
A UE is not allowed limited to simultaneously connect multiple Core Network Instances with the different set of basic C-Plane functions. 
-
The core network may decide to change a set of basic C-Plane Functions for a UE. (e.g. due to the network management issue, the change of UE subscription information, any trigger from UE location change, etc.) The core network may request the detach/re-attach to a UE. When the UE connects to the network again, AN selects the different set of basic C-Plane Function.
6.1.X.2
Function description
The procedure depicted in the Figure 6.1.x.2-1 shows an example how multiple core network slice instances are assigned.
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Figure 6.1.x.2-1 Example procedure on assigning multiple ore network slice instances
1. A UE initially attaches to the network. .

2. AS selects a set of basic C-Plane functions based on the information from UE (e.g. UE Usage type) which is included in attach message. .

3. AS sends initial attach to the selected basic C-Plane function.
4. The basic C-Plane functions selects a set of service specific C-Plane functions, and session request message is forwarded to the selected C-Plane function to establish the session, if the session is requested during initial attach. It is based on the subscription information and the session request information (e.g. the requesting service, APN-like information).
5. The service specific C-Plane function selects the UP functions in the selected core network slices instance to support the session. After the session setup, the response is sent to basic C-Plane functions.
6. The initial attach accept is sent to the UE. 
7. An additional session request is sent to basic C-Plane functions by a UE. 
8. The basic C-Plane functions determines if the new core network instance is assigned for the requested session or not. If needed, the new set of service specific C-Plane functions is selected. It is based on the subscription information and the session request information (e.g. the requesting service, APN-like information, operator policy).
9. The service specific C-Plane function selects the UP functions in the selected core network slices instance to support the session. After the session setup, the response is sent to basic C-Plane functions.
10. The session setup accept is sent to the UE. 
11. The basic C-Plane functions may decide to change a set of basic C-Plane Functions for the UE (e.g. due to the network management issue, the change of UE subscription information, any trigger from UE location change, etc.). 

12. The basic C-Plane functions may request the detach/re-attach to a UE. 

13. When the UE connects to the network again.

14. AN selects the different set of basic C-Plane Function. The procedure from Step 3 to step 6 are repeated, to make a session again. 
6.1.X.3
Solution evaluation

Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
* * * * End of Changes * * * *
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