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Abstract of the contribution: This contribution proposes the network slicing framework and related solutions considering multiple types of UE, RAN and CN according to whether they could be shared. 
Introduction
Based on network slicing requirements in SA1 TR 22.864(SMARTER Enablers - Network Operation) and key issue in SA2 TR 23.799, network slice can be composed of network functions, and UE can simultaneously obtain services from one or more specific network slices of one operator. 

Therefore, UE, RAN, and CN can have many types or scenarios to be considered when they are as part function of a network slice. UE can have two types: one is only belonging to one network slice, the other one is to have the capability to access into multiple network slices. RAN also have two types: one is that RAN can only serve for one CN slice, the other one is that RAN can be shared to serve for multiple core network slices. CN also have two types with different rule to UE/RAN, which depends whether deployed network functions are shared for multiple slices. It have eight kinds of end-to-end network slices.

Based on the above analysis, a network framework including eight kinds of network slices and related solutions are proposed.  
Some excerpts described in SA1 TR 22.864(SMARTER Enablers - Network Operation):
“The 3GPP System shall allow the operator to compose network slices, i.e. sets of network functions (e.g. potentially from different vendors), resources to run these network functions and policies and configurations, e.g. for hosting multiple enterprises or MVNOs etc. 
The 3GPP System shall enable a UE to simultaneously obtain services from one or more specific network slices of one operator e.g. based on subscription or terminal type.
The 3GPP system shall allow the operator to dynamically create network slice to form a complete, autonomous and fully operational network customised to cater for different diverse market scenarios.
The 3GPP System shall be able to identify certain terminals and subscribers to be associated with a particular network slice.

The 3GPP system shall allow the operator to operate and manage network slices that fulfil required criteria for different market scenarios. ”
Proposal
It is proposed to introduce the network slicing framework and related solutions considering multiple types of UE, RAN and CN according to whether they could be shared. 
* * * Start of changes * * * *
6
Solutions
6.x
Solution x  - Solution for Network Slicing Framework

This is a network slicing solution framework to Key issue 1(Support of Network Slicing). It can be the baseline of network slicing detailed solutions. 
6.x.1
Architecture description 
Network slice should be an end-to-end physical or logical network including UE, RAN and CN. The function impacts to NexGen UE, RAN and CN brought by network slicing depends on the relationship of different types of NexGen UE, RAN and CN listed as follows:

1) UE

a) Independent slice UE: It only has the requirement to access or belong to a network slice. This kind of UE can access into one RAN slice.

b) Shared slice UE: It could access or belong to multiple network slices simultaneously or at different time. This kind of UE can access into multiple RAN slices simultaneously.

2) RAN

a) Independent slice RAN: RAN is deployed only for one network slice, which has dedicated RAN resource to access to a core network slice. Or RAN could be sliced into multiple RAN slices, and each RAN slice serves for a core network slice. This kind of RAN only can serve for one UE (independent or shared).

b) Shared Slice RAN: RAN could not be sliced, and serves for multiple core network slices. Or RAN could be sliced into multiple RAN slices, and each RAN slice serves for multiple core network slices. This kind of RAN can serve for multiple UE (independent or shared) simultaneously.

3) CN

a) Independent slice CN: All the network functions belong to this slice are deployed only serving for this slice, even though the functions are the same with ones of other slices. It could serve for multiple RAN slices (independent or shared) simultaneously.

b) Shared slice CN: Different shared slice CNs can share part of network functions which consists of the slice CNs, i.e., the same and shared network functions only have one instance or dedicated equipment. It could serve for multiple RAN slices (independent or shared) simultaneously.

Network slicing scenarios can be listed in the Table. 6.X.1.

                                     Table 6.X.1 Network Slicing Scenario
	Scenarios

	         UE
	           RAN
	         CN

	
	Independent slice UE
	Shared slice UE
	Independent slice RAN
	Shared Slice RAN
	Independent slice CN
	Shared slice CN

	1
	√
	
	√
	
	√
	

	2
	√
	
	√
	
	
	√

	3
	√
	
	
	√
	√
	

	4
	√
	
	
	√
	
	√

	5
	
	√
	√
	
	√
	

	6
	
	√
	√
	
	
	√

	7
	
	√
	
	√
	√
	

	8
	
	√
	
	√
	
	√


Therefore, network slicing framework could be designed as shown in Fig. 6.X.1, where all the candidate links among UE, RAN and CN are listed. 

Network slice selection function can be introduced into NexGen to steer the traffic going through all the part of network slice especially for shared slice UE, shared slice RAN and shared Slice CN. 
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                                 Figure 6.X.1 Network slicing framework 

6.x.2
Function description 
Two key cases should be discussed: one is network slicing with shared UE, and the other is network slicing with shared RAN and shared CN.
Case 1: Network slicing with shared slice UE
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Figure 6.x.1-1: Network slicing with shared UE
In this case, there are two types of UE: one is independent UE, and the other is shared UE. Each RAN and each CN slice are independent, i.e., there is only one interface between RAN slice and CN slice. The interface or relationship between RAN slice and CN slice could be found in an end-to-end network slice description.

For independent Slice UE, there is only one RAN slice it can access, e.g. the slice dedicated to mIoT. Therefore, there is no need for this type of UE to perform slice selection function. For shared Slice UE, which can visit different types of network slice(RAN slice), terminal has to be enhanced to select the RAN slice. The selection function of UE is according to UE configuration, e.g. USIM configuration. 
Case 2: Network slicing with shared slice RAN and slice CN
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Figure 6.x.1-2: Network slicing with shared RAN and shared CN
For independent slice RAN, it is connected to one single slice CN which could be decided when designing a network slice, so there is no need to identify the network slice or enhance the slice RAN to select the corresponding slice CN. However, shared slice RAN can connect to multiple CN slices, it requires UE to take a slice identification when connecting to the shared slice RAN. Shared slice RAN has to be enhanced to support slice CN selection. That the selection function of slice RAN can either be integrated into the slice RAN or perform as an independent node deployed behind the slice RAN. 

Editor's Note: It is FFS which position is better to deploy slice selection function in slice RAN.

A slice CN is made up of multiple network functions. All the network functions that form the independent slice CN are dedicated to one single slice CN. While to the shared slice CN, some of the network functions can be shared between different slice CN. For these two types of slice CNs, there exists something difference in the identification and selection mechanisms of slice CN. For independent slice CN, no matter what type of the associated slice RAN is, network slice identification and slice selection function is not necessary. However, for the shared slice CN, the shared network function needs to have the ability of slice selection to find the next following network function in the same slice CN. For shared CN slice, how to realize the isolation of shared network functions between different CNs is FFS.

Editor's Note: There are some other key issues for FFS, like slice identifier design, what CN functions can be shared, slice management, roaming and so on. 
6.x.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts.
* * * End of changes * * * *
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