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1.
Introduction

The following is an extract from the Next Gen TR 23.799 related to the Key Issue on Network Slicing
5.1
Key issue 1: Support of network slicing 

5.1.1
Description

Network slicing enables the operator to create networks customised to provide optimized solutions for different market scenarios which demands diverse requirements, e.g. in the areas of functionality, performance and isolation.

Solutions for this key issue will study:

-
Functionality and capabilities within 3GPP scope that enables the next generation system to support the Network Slicing and Network Slicing Roaming requirements defined in TR 22.864 [7] and in normative stage 1 specifications (when available), including but not limited to:

-
How to achieve isolation/separation between network slice instances and which levels and types of isolation/separation will be required;

-
How and what type of resource and network function sharing can be used between network slice instances;

NOTE:
Details of which resources are meant and how they relate to the 3GPP architecture is to be clarified as part of the solutions to the key issue.

-
How to enable a UE to simultaneously obtain services from one or more specific network slice instances of one operator;

-
What is within 3GPP scope with regards to Network Slicing (e.g. network slice creation/composition, modification, deletion);

-
Which network functions may be included in a specific network slice instance, and which network functions are independent of network slices;

-
The procedure(s) for selection of a particular Network Slice for a UE;
-
How to support Network Slicing Roaming scenarios; and

-
How to enable operators to use the network slicing concept to efficiently support multiple 3rd parties (e.g. enterprises, service providers, content providers, etc.) that require similar network characteristics.

The required definitions and terminology will be agreed upon during the work, e.g. adopting any terminology and definitions from SA1, NGMN etc. Additional input from e.g., NGMN or other industry organisations on Network Slicing will be considered.

There are several aspects that should be addressed for this key issue and this document attempts to address the following aspects (highlighted above):

1. How and what type of resource and network function sharing can be used between network slice instances
2. Which network functions may be included in a specific network slice instance, and which network functions are independent of network slices;
The next section discusses what functions are independent of network slices, while for those that are not independent to network slices, the NFs that are shared or not shared across the slices are also identified.
2.
Discussion

The TR Annex captures the following 3 potential deployment scenarios with network slicing:
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The difference between these options lies in the isolation or sharing of Network Functions (NFs) – mainly categorized as CP and UP.
· Group A: isolated network slices with non-shared CP and non-shared UP. 

· Group B: the slices each contain non-shared NFs, however some CP functions are shared.
· Group C: the slices have a common CP function but the UP functions are non-shared.

With respect to NF sharing, this document focuses on CP functions as the UP functions are assumed to not be shared. 

Next is an attempt to identify basic functions that can be independent of network slicing, and other NFs that can either be shared or non-shared. Other NFs can be identified later as the work progresses.
Network Functions that are independent of Network Slices

Starting with the functions that are necessary and independent of network slices, and which can be used by all CPs in all the slices, a Subscriber Database (SDb, similar to today’s HSS function) is seen to be independent of network slices. All the slices, or the CP functions in the slices (for groups A, B, and C), can use the same SDb which contains the user subscription information. 
The figure below shows the NFs that are independent of network slices for which there is the SDb. Regardless of the network slice deployment option, the CPs in the network slices connect to the independent NFs and use them.
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Figure 6.x.x – NFs that are Independent of Network Slices
Other NFs that are independent of Network Slices are FFS.

Network Functions that are not independent of Network Slices

This section discusses which (CP) NFs that are not independent of network slices and attempts to propose a list of basic NFs that can be used as a starting point. Other (CP) NFs, whether shared or not, can be added accordingly as the work progresses. The discussion will be presented for the different network slice deployment options, i.e. group A, B and C.

A. For Group A, i.e. for which all CP and UP functions are isolated or not shared, each network slice will have its own independent CP functions. The complete list of NFs will be evident as the work progresses, however, it is clear that each slice will have the complete list as non-shared NFs. For now, we propose to consider the following initial list of NFs to be part of a network slice, and in particular for a deployment scenario described by Group A: 
· Authentication

· Mobility Management

· Session Management

Other NFs are FFS.

B. For Group B, there is a shared CP node while the network slices can also have other non-shared CP (and UP) functions. Note that for this option (i.e. Group B), it is assumed that the control plane between the UE and the Next Gen Core terminates at the shared CP node. Furthermore, the UE does not directly communicate with the other non-shared CP functions. With this assumption, we propose the following initial list of NFs to be part of the shared CP node for a deployment scenario described by Group B:
· Authentication

· Mobility Management

Other NFs that can reside in the shared CP node are FFS.

C. For Group C, i.e. for which all CP NFs are shared but UP functions are isolated or not shared, the discussion will be the same as that for Group A i.e. the CP NFs reside in one node and for Group C, this node is shared across the slices.  

· Authentication

· Mobility Management

· Session Management

Other NFs are FFS.

3.
 Proposal
It is proposed to add the following solution into TR 23.799.
************************************************Start of Change*********************************************************
6.x.x
Solution for Key Issue 1: Distribution of NFs across Network Slices.

This solution applies to Key Issue 1 – Support of network slicing. The solution introduces: (1) what network functions (NFs) are independent of network slices, and (2) the NFs that are shared or non-shared for different network slice deployments.   
Editor’s Note: the terminology used in the solution need to be checked with the definition part. 

6.x.x.1
Architecture description
This solution supports the following three deployment scenarios for network slices:

· Group A: isolated network slices with non-shared CP and non-shared UP. 

· Group B: the slices each contain non-shared NFs, however some CP functions are shared.

· Group C: the slices have a common CP function but the UP functions are non-shared.

In this solution only CP functions can be shared (as described above) but the UP functions are not shared across network slices. 

6.x.x.2
NF distribution for network slice deployment options

Network Functions that are independent of Network Slices

There are NFs that are independent of network slices, i.e. all the network slices, or the CP functions in the slices (for groups A, B, and C), can use any number of independent NFs. 

The figure below shows the split between NFs (e.g. CP) within network slices and NFs that are independent of network slices.
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Figure 6.x.x.x – NFs that are Independent of Network Slices
The following CP NFs are independent of network slices:

· SDb: this NF contains the subscriber profile information that is needed for all UEs regardless of the slice that is being accessed

Other NFs that are independent of Network Slices are FFS.

Network Functions that are not independent of Network Slices

This section discusses which (CP) NFs that are not independent of network slices. The list of CP functions will be presented per network slice deployment option (i.e. group A, B, C).

D. For Group A, i.e. for which all CP and UP functions per network slice are isolated or not shared, the following list of NFs are supported in the CP nodes:  

· Authentication

· Mobility Management

· Session Management

Other NFs are FFS.

E. For Group B, there is a shared CP node while the network slices can also have other non-shared CP (and UP) functions. Note that for this option (i.e. Group B), the following list of NFs are part of the shared CP node:

· Authentication

· Mobility Management

Other NFs that can reside in the shared CP node are FFS.

F. For Group C, i.e. for which all CP NFs are shared but UP functions are isolated or not shared, the following list of NFs are part of the shared CP node:

· Authentication

· Mobility Management

· Session Management

Other NFs are FFS.

6.1.1.3
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 Change*********************************************************
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