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Abstract of the contribution: It considers initial network slice instance selection, in case of UE Simultaneous Association with Multiple Network Slice Instances.

Discussion

This contribution considers 

· WT#1, Network Slice Instance Selection and Association
· WT#6, UE Simultaneous Association with Multiple Network Slice Instances
Especially, it addresses initial network slice instance selection, in case of UE Simultaneous Association with Multiple Network Slice Instances.

	Work Task ID
	Work Task(s)
	Work Task Description
	Additional Notes 

	NS_WT_#1
	Network Slice Instance Selection and Association
	1) Initial network slice instance selection to support UE’s service establishment and re-selection to support UE mobility and other scenarios that are TBD,  

2) Network slice instance identification, 

3) Authorization for UE association with network slice instance, 

4) Network assistance information support for UE network slice instance association with corresponding PLMN
	For 1) more scenarios beyond the mobility need to be identified that may trigger network slice instance re-selection.  

For 3) authorization of the UE to associate with the network slice instance is orthogonal to the subscriber authentication to the NextGen system.

Moved “network function determination” to become a separate WT#3 to indicate the need to decide on what set of network functions that are required for a given type of network slice to support particular network service, e.g. eMBB, eCIOT etc.

	NS_WT_#6
	UE Simultaneous Association with Multiple Network Slice Instances
	1) Coordination on security, MM and SM support, if any, and any other required operations.
	


This contribution proposes the following principles for the Network Slice Instance Selection and Association.
· If the UE provides enough information to the RAN node to route the message to the appropriate Core Network Instance and its corresponding common C-Plane function, RAN can directly select it and it is similar to NAS node selection function
· The Common Core network instance Selection Function (CCSF) is responsible for selecting common Core Network Instance to accommodate the UE.
· The Network Slice Selection Function (NSSF) is responsible for selecting non-common Core Network Instance to accommodate the UE.
· The C-Plane Selection Function (CPSF) is responsible for selecting which C-Plane Functions within the selected common Core Network Instance that the Base Station should communicate with, or for selecting C-Plane Functions within the selected non-common Core Network Instance for handling the requested session.
Especially, based on these principles, this paper updates the solution to resolve the following open issues of the solution 1.3 in TR 23.799
1. Editor's note: How CPSF and NSSF interact with the RAN node and the C-Plane Function is FFS.
2. Editor's note: Location of the CPSF and NSSF is FFS.
Proposal
It is proposed to add the following changes to TR 23.799.
* * * * Start of 1st Change * * * *
6.1.3
Solution 1.3: Support of multiple connections to multiple Network Slices

This solution is to solve the key issue#1 on support of network slicing.

6.1.3.1
Architecture description

To enable a UE to simultaneously obtain services from multiple Network Slices of one network operator, the Core Network Instances can be set up as depicted in Figure 6.1.3.1-1. That is:

-
A single set of C-Plane Functions that are in common among Core Network Instances is shared across multiple Core Network Instances; (Common Core Network Instance)
-
U-Plane functions and other C-Plane Functions that are not in common reside in their respective Core Network Instances, and are not shared with other Core Network Instances. (Non-common Core Network Instance)
Editor's note: Which C-Plane Functions that are common to multiple Core Network Instances and are dedicated for each Core Network Instance are FFS.
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Figure 6.1.3.1-1 Sharing a set of common C-plane functions among multiples Core Network Instances

Editor's note: Whether to keep this figure in this solution or refer to another high-level network slice architecture captured in another clause is FFS.

Editor's note: It is FFS whether there is a direct interface between RAN and CP-functions of CN instance.

The principles of the solution depicted in Figure 6.1.3-1 are described as following:

-
A common Core Network Instance consists of a single set of C-Plane Functions that are in common among Core Network Instances, and is shared across multiple Core Network Instances.

-
A non-common Core Network Instance consists of a single set of C-Plane Functions that are not in common and are not shared with other Core Network Instances and a single set of U-Plane Functions. 
-
A Core Network Instance is dedicated for the UEs that are belonging to the same UE type. Identifying the UE type is done by using a specific parameter, e.g. the UE Usage Type, and/or an information from the UE's subscription.

-
Common C-Plane functions is responsible, for example, for supporting UE mobility if demanded or for admitting the UE into the network by performing authentication and subscription verification.

-
All C-Plane Functions that are common to multiple Core Network Instances, are not necessary to be created multiple times.

-
Other C-Plane Functions that are not in common with other Core Network Instances (non-common C-Plane functions) are only used by its own Core Network Instance. It is responsibility for supporting session management.
-
A set of U-Plane Functions in a Core Network Instance is responsible for providing a specific service to the UE and for transports the U-Plane data of the specific service. For example, one set of U-Plane functions in Core Network Instance#1 provides an enhanced mobile broadband service to the UE, whereas another set of U-Plane functions in Core Network Instance#2 provides a critical communication service to the UE.

-
Each UE can have multiple U-Plane connections to different sets of U-Plane Function that are available at different Core Network Instances simultaneously.

-  The Common Core network instance Selection Function (CCSF) is responsible for selecting which common Core Network Instance to accommodate the UE by taking into account the UE’s subscription and the specific parameter, e.g. the UE Usage Type. This solution assumes it is located in the core network without the network slice dependency.
-
The Network Slice Selection Function (NSSF) is responsible for selecting which non-common Core Network Instance to accommodate the UE by taking into account the UE's subscription and the specific parameter, e.g. the UE Usage Type. This solution assumes it is located in the common core network instance.
-
The C-Plane Selection Function (CPSF) is responsible for selecting which C-Plane Functions within the selected common Core Network Instance that the Base Station should communicate with, or for selecting C-Plane Functions within the selected non-common Core Network Instance for handling the requested session. This selection of C-Plane Functions is done by using the specific parameter, e.g. UE Usage Type.

Editor's note: Details of the Service Type whether to use existing parameters or new parameters is FFS.



6.1.3.2
Function description




[image: image4.emf]UE-1 RAN

Non-common 

CP functions 

(e.g. CNI-1 CPF-1)

UP functions

(e.g. CNI-1 UPF-1)

Non-common 

CP functions

(e.g. CNI-2 CPF-1)

UP functions

(e.g. CNI-2 UPF-1)

Common Core

Network Instance#1

(e.g. C-CPF-1)

CPSF NSSF

CPSF

CCSF

1. Initial attach

2. Select Common 

Core Network Instance

4. Initial attach request

5. Authentication and Authorization

3. Select CP function 

Part 1: MM attach

6. New Service 

request

7. New Service request

8. New Service

request

9. New Service 

response

10. New Service response

11. New Service 

response

Part 2.1: SM#1

12. New Service 

request

13. New Service request

14. New Service request

15. 

N

e

w

 

S

ervice response

16. New Service response

17. New Service 

response

Part 2.2: SM#2


Figure 6.1.3-2 Signalling flow for supporting connections with multiple Core Network Instances

1.
When a UE first connects to the operator's Network, it sends a network connection request to the RAN node. If the UE provides enough information to the RAN node to route the message to the appropriate Core Network Instance and its corresponding C-Plane function, the RAN node routes this request to this C-Plane function (i.e. a common C-Plane function can be selected to handle this request). Hence, the flow continues in step 3. Otherwise, the RAN node forwards it to the CCSF, and the flow continues in step 2.

Editor's note: Whether this connection request includes session establishment request is FFS.

Editor's note: It is FFS on how RAN node to determine which NSSF/CPSF to be selected for its serving UE.

2.
The CCSF determines which common Core Network Instance   is connected to by taking into account information in the request from a UE in step#1. In addition, other information from the subscription database may be also considered. In this signalling flow example depicted in Figure 6.1.3-2, this is the common Core Network Instance#1. It is returned back to the RAN.
Editor's note: Details of such logic and necessary information/parameters to be used for determining the Core Network Instance and its corresponding C-Plane Function(s) is FFS.

Editor's note: It is FFS, if authentication of UE to access operator's network should occur before the NSSF/CPSF selects Core Network Instance.


Editor's note: It is FFS if RAN selection of the "same" C-Plane function(s) selected by NNSF/CPSF is needed.

Editor's note: Whether additional information to be sent along with this request is FFS.

3.
Based on the response sent in step#2 or the information from the UE, CPSF of the RAN node selects a common C-Plane Function of the selected common Core Network Instance#1.

NOTE 1:
Selection of C-Plane Function at the RAN is similar to what we have for NAS Node Selection Function (NNSF) in eNB, e.g. the eNB selects. 
4.
The RAN node forwards the UE's network connection request to this C-CPF-1 (the common CP function), which was the selected C-Plane Function from step#3.

Editor's note: Whether additional information to be sent along with this request is FFS.

5.
Authentication and admitting the UE into the common Core Network Instance#1 is performed.

NOTE 2:
Exact details of UE authentication and UE's subscription verification for step 5 are out of scope of this solution.

6.
UE requests for a communication service (e.g. service#1 that is provided by the Core Network Instance#1).

Editor's note: Details of necessary information/parameters for determining this new service type is FFS.

7.
The RAN node forwards the request for service to the C-CPF-1(the common CP function).

8.
The C-CPF-1 askes the NSSF which core network instance can support this requested service, and the CPSF in common Core Network Instance selects C-Plane Function of the Core Network Instance#1 based on the response of NSSF, and forwards the UE's request for the service#1 to this CPF-1 (the non-common CP function) in Core Network Instance#1 (i.e. CNI-1 CPF-1 as depicted in Figure 6.1.3-2).

Editor's note: It is FFS to clarify the relationship of C-CPF-1 w.r.t. to other CP functions for Core Network Instance.

Editor's note: Whether additional information to be sent along with this request to CPF-1 in non-common Core Network Instance#1 is FFS.

Editor's note: It is FFS, whether additional authorization to admit the UE to access non-common Core Network Instance#2 is needed.

9.
After a successful session establishment, the CPF-1 in non-common Core Network Instance#1 sends the session response back to C-CPF-1.

10-11.
The C-CPF-1 sends a new service response back to the UE via the RAN node. In this step, network slice selection procedure is completed and the selected network slice instance is ready to provide service to the UE.
12.
UE requests for a new communication service that is of a different service type than the previous service.

Editor's note: Details of necessary information/parameters for determining this new service type is FFS.

13.
The RAN node forwards the request for new communication service to the C-CPF-1(the common CP function).

14.
The C-CPF-1 askes the NSSF which core network instance can support this requested service, and the CPSF of common Core Network Instance selects C-Plane Function of the non-common Core Network Instance#2 based on the response of NSSF, and forwards the UE's request for the new service to this CPF-1 in non-common Core Network Instance#2 (i.e. CNI-2 CPF-1 as depicted in Figure 6.1.3-2).

Editor's note: Whether additional information to be sent along with this request to CPF-1 in non-common Core Network Instance#2 is FFS.

Editor's note: It is FFS, whether additional authorization to admit the UE to access non-common Core Network Instance#2 is needed.

15.
After a successful session establishment, the CPF-1 in non-common Core Network Instance#2 sends the session response back to C-CPF-1.

16-17.
The C-CPF-1 sends a new service response back to the UE via the RAN node.

6.1.3.3
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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