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Abstract of the contribution: This contribution proposes a solution for the key issue on network slicing.  
1. Introduction
Network slicing shall allow a PLMN operator to deploy multiple independent networks. Ideally those independent networks span from the radio interface to the network side interface(s).

Under the assumption that a network slice is basically a complete and independent end-to-end network, there may be only a few functions or aspects wherein the overall design and specification of a network slice differs from the design of a “non-sliced” network. From the UE view the differences between a “sliced” network and a “non-sliced” network are the functions and features that allocate and route a UE’s requests for obtaining services from the network to one or another network slice and the functions and features that maintain a UE within an allocated network slice.

With that we identify three main options for enabling network slicing, which are described in the following, and which depend on whether the RAN is sliced.

Also one conclusion on how to pursue the following slice work is proposed. 
2. Proposal

It is proposed to add the following solution to the TR 23.799 “Study on Architecture for Next Generation System”.
* * * 1st change * * * *

6
Solutions
6.x
Solution x  - Network Slicing with a Sliced RAN associated with one CN 

6.x.1
Architecture description 
A single RAT can be “sliced” by reserving RAN resources that are dedicated to a particular network slice. Each RAN slice has its own interface to the corresponding core network slice. The relation between RAN and CN slices is one to one, i.e. one RAN and one CN slice together form a network slice. In this solution there is no assumption on how the RAN is sliced, besides that the UE can discover and select each RAN slice of a PLMN as if it were a separate RAT.

Editor’s note: If is for the RAN WGs to study and conclude whether and how the RAN will be “sliced”.
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Figure 6.x.1-1: Network slicing with a Sliced RAN associated with one CN
6.x.2
Function description 
The “sliced RAN” appears as multiple, separately selectable RATs to the UE. 
The UE’s RAT and PLMN selection mechanism is enhanced to select from those multiple separate Next Generation RATs. That selection is based on ME or USIM configuration. The latter is comparable to configuring the preferred RATs and PLMNs in the USIM as of today. The different Next Generation RANs are handled and selected in the same way as they are today where e.g. a UE can be configured to preferentially select the 3G or the 4G RAT from a PLMN.
When the UE configuration is done via device management, then there is no impact on any other network functions. 

As each RAN slice operates like a separate and independent RAT, any access and control signalling channels can operate as of today for a single RAT/PLMN and therefore any access barring and (over)load control is already separated and needs no further functional or architectural efforts to separate that per slice.

With that solution there may be resources that cannot be fully separated, e.g. transport network resources. Whether and what resources may need to be shared and whether that requires architectural/functional efforts, e.g. to control or manage the resources consumption of shared resources per slice, is FFS.

6.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.

6.y
Solution y  - Network Slicing without Slicing the radio 

6.y.1
Architecture description 
In this solution it is assumed that any slicing of a PLMN is not visible to the UEs at the radio interface. So in this case, a slice routing and selection function is needed to link the radio access bearer(s) of a UE with the appropriate core network slice. The solution is comparable to what is introduced with the DÉCOR feature. The solutions doesn’t make any assumption on any potential RAN internal slicing. The main characteristics is that the RAN appears as one RAT+PLMN to the UE and any association with network slices is performed network internally, without the network slices being visible to the UE. 


[image: image2]
Figure 6.y.1-1: Network slicing without Slicing the radio
6.y.2
Function description 
The slice selection and routing function may be provided by the RAN, e.g. like today’s NAS Node Selection Function. Alternatively, a CN provided function may perform that task. The slice selection and routing function routes newly established radio access bearers to the CN slice based on UE provided and possible CN provided information.

As all network slices of the PLMN share radio access there is a need for separating any access barring and (over)load control per slice. That may be accomplished comparable to today’s separated access barring and (over)load control that is provided per PLMN operator for network sharing.

With that solution there may be CN resources that cannot be fully separated, e.g. transport network resources. Whether and what resources may need to be shared and whether that requires architectural/functional efforts, e.g. to control or manage the resources consumption of shared resources per slice, is FFS. Any RAN internal slicing or managing of shared RAN resources is for RAN WGs.

6.y.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.

6.z
Solution z  - Network Slicing as a combination of Sliced and non-sliced RAN
6.z.1
Architecture description 
This solution is similar as the “6.x Solution x - Network Slicing with a Sliced RAN associated with one CN”. Different comparing to the solution 6.x is that some part RAN slice can be associated with more than one corresponding core network slice. Due to that for those RAN slices, a slice association function is needed to select an appropriate network slice for the UE.
Editor’s note: If is for the RAN WGs to study and conclude whether the RAN will be sliced”. 


[image: image3]
Figure 6.z.1-1: Network slicing with a Sliced RAN associated with more than one CN
6.z.2
Function description 
This solution is a combination of solutions 1 and 2.

6.z.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network. 
* * * 2nd change * * * *

8
Conclusions
Editor's Note: This clause is intended to list conclusions, interim or/and final conclusions, which have been agreed during the course of the work item activities.

As the study and conclusion on RAN slicing is for the RAN WGs and not yet concluded, it is suggested that SA2 proceeds with the overall network/system design under the assumption of solution 6.y for the time being. The solution with RAN slicing is basically included in the non-RAN aspects of solution 6.y. It is just that the extra non-RAN function(s) of solution 6.y might not be needed when RAN decides for a sliced RAN.
* * * End of Changes * * * 
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