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Abstract of the contribution: It considers the control plane interface for “MM and SM support”, in case of UE Simultaneous Association with Multiple Network Slice Instances.
Discussion

This contribution considers 

· WT#3, Network Slicing Architecture 
Especially, it addresses the interface issue between RAN and CP functions of CN instance for MM and SM support, in case of UE Simultaneous Association with Multiple Network Slice Instances.
	NS_WT_#3
	Network  Slicing  Architecture
	1) Identifying impacted network functions and interfaces to support one or more network slice instances on top of a shared RAN and a shared infrastructure. 

2) Identifying the common functions (if any) that need to be available in the core network and/or RAN to enable network slicing 

3) Identifying the approach to enable UE to associate with multiple slices simultaneously.


The current TR 23.799 shows the following editor’s notes about this issue.
Solution 1.1:
Editor’s note:  For network slices that have a common CP NF, it is FFS whether the RAN has an additional direct interface to the slice specific CP NFs.

Solution 1.3: 
Editor's note: It is FFS whether there is a direct interface between RAN and CP-functions of CN instance.

In this contribution, we considers some alternatives as follows;

· Alternative #1: direct interface between RAN and CP-functions of CN instance
(Pros) relatively a little impacts in case of the congestion in common CP-functions
(Cons) The RAN should recognize the proper CP-functions of CN instance and should communicate with many CP-functions relatively.

· Alternative #2: no direct interface between RAN and CP-functions of CN instance (i.e. common CP-functions forward the message between UE and CP-functions of each CN instance)
(Pros) This option can minimize the number of interface between AS and CN and it reduce the complexity of RAN and CP-functions. The RAN can simply have the interaction with only common CP-function.

(Cons) This option may have some issues about network slice isolation but it cannot be a concern because this model based on Group B of Annex D assumes to maximize have some advantages with having the common CP-functions.

Therefore, we prefer Alternative #2 and propose to capture it in the TR 23.799.
Proposal
It is proposed to add the following changes to TR 23.799.

* * * * Start of 1st Change * * * *
6.1
Solutions for Key Issue 1: Support of network slicing

6.1.1
Solution 1.1: Network Slicing without Slicing the radio

This solution applies to Key Issue 1 –Support of network slicing. The solution introduces the high-level solution for the network slicing without slicing the radio.

6.1.1.1
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 instance. The solution is comparable to what is introduced with the DÉCOR feature. The solutions do not 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 instance is performed network internally, without the network slices being visible to the UE.
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Figure 6.1.1.1-1: Control plane interfaces for network slicing with common and slice specific functions

Editor’s note:  It is FFS whether the slice specific CP NFs have a direct interface to the Subscriber Repository.

Each network slice instance has a network slice specific instance ID (NSI-ID).When there are common CP NFs, the NSI-ID is a combination of a common CN NF ID and a slice specific ID.
* * * * Start of 2nd 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;

-
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.

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.


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

-
A Core Network Instance consists of a single set of C-Plane Functions 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.

-
A set of 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 are only used by its own Core Network Instance.

-
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 Network Slice Selection Function (NSSF) is responsible for selecting which 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.

-
The C-Plane Selection Function (CPSF) is responsible for selecting which C-Plane Functions within the selected Core Network Instance that the Base Station should communicate with. This selection of C-Plane Functions is done by using the specific parameter, e.g. UE Usage Type.
-
The common C-Plane Function 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.).
-
The non-common C-Plane Function of each Core Network Instance is responsible for supporting session management.
-
The session management related message from the UE is forwarded to non-common C-Plane Function of each Core Network Instance via common C-Plane Function.
Editor's note: Details of the Service Type whether to use existing parameters or new parameters is FFS.

Editor's note: How CPSF and NSSF interact with the RAN node and the C-Plane Function is FFS.

Editor's note: Location of the CPSF and NSSF is FFS.

* * * * Start of 3rd Change * * * *
8.2 
Interim Agreements on network slicing solution aspects
The following bullets are the current status of agreements on the network slicing:

1.
The network slice is a complete logical network (providing Telecommunication Services and Network Capabilities) including AN and CN. Whether RAN is sliced is up to RAN WGs to determine.

a)
AN can be common to multiple network slices.
2.
A UE may provide network slice selection assistance information to the network. 
3.
If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice.
4.
A UE may access multiple slices simultaneously via a single RAN. In such case, those slices may share some control plane functions, e.g. MM.
5.
For network slices that have a common CP NF and slice specific CP NFs, the RAN has an interface to a common CP NF and no additional direct interface to the slice specific CP NFs.
* * * * End of Changes * * * *
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