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Abstract of the contribution: Clarification of the network slicing terminology and model assumed in solution 1.5.
Discussion
This paper proposes to add further clarification to Solution 1.5 which supports network slicing by the UE providing information, including NSSAI, that RAN can use to select a NG CN Instance associated to a specific network slice. It is further clarified how a NG CN instance can be subdivided to support differentiation within a CN Instance.

Network slicing is ultimately about business flexibility, ability to create logical networks (network slices) set up to serve some specific business purpose, or even an individual customer. A large portion of the needed capabilities lies in the management and orchestration domain (covered by SA5 work item). However, in order to create and support this flexibility, the network must be ensured to have the necessary capabilities to divide and steer traffic belonging to different network slices.

In order to enable this flexibility, NGMN adopted a terminology where it is not hardcoded exactly what a network slice contains rather allowing them to be composed in different ways, and allowing them to both share resources/functions as well as have dedicated resources/functions. 3GPP should also adopt the same principles and address how the architecture can support network slices and not what a network slice shall contain. The following updated text and figures will explain how the architecture could be built to fulfil the intentions of NGMN and the need for this flexibility. Changes are also proposed to align the terminology.
Proposal

It is proposed to update solution 1.5 in 23.799 based on the discussion above as follows.
--------------------------------FIRST CHANGE---------------------------------------
6.1.5
Solution 1.5: Selection of a network slice instance

This solution applies to Key Issue 1 -Support of network slicing.
Editor's note: Further details on how multiple network slices per UE is supported e.g. in RAN, and whether additional information is needed to select network slices is FFS.
6.1.5.1
Terminology and modelling
A network slice is always “complete” in terms of some business objective to be served. The term network slice should thus not refer to some smaller aggregate of functions. The term “ub-CN instance” can be used to refer to such smaller aggregates. Such sub-Core Network Instances may be dedicated or shared across network slices.

Selection of a “network slice”, i.e. how a UE (and its traffic) is associated and steered into the resources/functions associated with a network slice is not a monolithic entity/procedure. It is rather a set of one or more procedures/functions that jointly provide these capabilities and create the desired flexibility of how to compose network slices and support the overall business needs.


Figure 6.1.5.1-1 Network Slice modeling
Figure 6.1.5.1-1 models these capabilities. There may be “Core Network Instance Selection Procedures” in the RAN (referred to as CNIP-1) that allows steering of traffic into completely isolated core network instances (comprising CP as well as UP), shown as CN Instance #1 and CN Instance #2 in the figure. There may however also be a second layer of selection (CNIP-2) that for instance could allow different control and User Plane finctions to be selected from, while  sharing common set of Control plane functions (Common sub-CN instance). 

Some network slices could potentially be “selected” in one step (e.g. CNIP-1), but it might also be so that the full selection is only possible through the combined procedures as indicated by the example above for CN Instance #2. In addition, the first selection procedure (CNIP-1) can also be used to apply relevant resource/function allocation in the RAN to support network slicing.

The following sections describe the first layer of selection (CNIP-1). It shall be noted that this does not exclude the use of the other layers as well, they can be combined and complement each other to serve the overall objectives of network slicing.
6.1.5.2
Architecture description

The solution provides the means to do a first level (not to exclude additional levels) of selection of   Network Slice Instance by:

The UE provides:

If available, Network Slice Selection Assistance Information (NSSAI);
if available, NG Globally Unique Temporary Identity (NGUTI), which points to the NG CN NF in use, which is common for all CNIs the UE is allowed to use;
Selected PLMN;

UE identity (when NGUTI is not available); and 

UE capabilities.

The RAN:

Selects an CNI  based on the information from the UE and the configured information. RAN may take additional decisions related to RAN resources to support network slicing based on the information provided by the UE.
The Subscription:

The subscription may contain the subscribed Network Slice Type.

The NG CN:

The NG CN verifies and authorizes the UE access to the Core Network Instance (CNI) or redirects the UE to a different CNI.

At attach (and subsequent mobility updates) the NG CN may provide the UE with (new) NSSAI .

Editor's note: Description of Network Slice selection at roaming and detailed CP and UP selection is FFS.

Editor's note: How an CNI is selected over non-3GPP access is FFS.
6.1.5.2
Function description

Editor's note: This clause will contain function descriptions and the interactions among the network functions.

The following figure 6.1.5.2-1 depicts the signalling flow for Core Network Instance selection. The signalling may be combined with signalling related to other signalling procedures (e.g. initial attach).
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Figure 6.1.5.2-1 Core Network Instance selection

0.
The NG system is configured:

UE: The UE may be pre-configured with Network Slice Selection Assistance Information (NSSAI). The NSSAI can be standardized and shared across PLMNs, or it can be specific per PLMN. The NSSAI is used as input to select an NG CN instance to serve the UE, which is a CN_CP function common for all CNIs the UE is enabled to access.
RAN: The RAN is configured with the corresponding NSSAI of the connected NG CN Instances. 

CN#x: Each CN#x is configured with the corresponding policies that enables the CN to verify a UE access to the /CNI. 

Subscription: The Subscription may be  configured with the subscribed Network Slice Type

1.
The UE selects a RAN.

2.
The UE initiates RRC connection providing PLMN information, UE identity (if NGUTI is not available), UE capabilities, NSSAI (if available), NGUTI (if available). The UE also initiates an NG Attach procedure (or equivalent mobility procedure). 

3.
The RAN may take decisions related to RAN resources by using the NSSAI (if provided by the UE) and the selected PLMN. The RAN then selects a CNI corresponding to the NSSAI (if provided by the UE) and the selected PLMN. If the UE did not provide any NSSAI, then RAN selects a default CNI for the selected PLMN. 

NOTE:
The default CNI can e.g. be a general purpose eMBB CNI.

If the UE provides an NGUTI, the CNI selection has already been made and the RAN uses only the NGUTI to route the NAS message.
4.
The RAN forwards the NAS message to the selected NG CN Instance. 

5.
The NG CN Instance may interact with the Subscription to retrieve the e.g. subscribed Network Slice Type. 

6.
The Subscription provides the subscribed Network Slice Type along with other subscription information. The NG CN#1 Instance examines the NSSAI received from RAN, the Network Slice Type provided by the Subscription, other information available (e.g. UE capabilities, other subscription information, SLA information, local configuration), and verifies that the selected NG CN#1 Instance and Network Slice Instance is suitable to serve the UE. If the UE is authorized to access the Network Slice and the NG CN#1 Instance is suitable to serve the UE the flow continues at step 8.

7.
If the Network Slice Instance is not suitable to serve the UE the NG CN#1 Instance initiates a re-route to an appropriate Network Slicet/Core Network Instance by providing the target CNI to the RAN (and e.g. original RAN message) which invokes the appropriate NG CN instance (NG CN#2). The NG CN#2 verifies that the NG CN#2 is suitable to serve the UE based on received information during re-route procedure and information fetched from the Subscription.

8.
The Attach procedure completes (including e.g. security procedures towards the UE). The selected NG CN Instance assigns an NSSAI and provides the NSSAI to the UE together with an NGUTI. If provided to the UE, the UE shall indicate the NSSAI and (when valid) the NGUTI always when connecting to the network in that PLMN.

When establishing a PDU session an APN (or equivalent) is used as input to select the appropriate CN_SM and CN_UP functions. The UE stores which APNs to use for each application.
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Figure 6.1.5.2-2 Network Slice Instance selection. PDU session
0.
The UE has been mobility registered (attached) to the NG network (according to figure 6.1.5.2-1)
1.
The UE initiates RRC connection providing NSSAI, NGUTI. The UE also initiates a PDU session related procedure and optionally provides APN.
2.
The RAN routes the message to the NG CN NF corresponding to the NGUTI.

3.
The RAN forwards the NAS message to the selected NG CN Instance. Along with the NAS message from the UE, the RAN includes the NSSAI from the UE, if provided by the UE.

4.
The NG CN instance selects the appropriate NG_SM/NG UP functions using subscription information and UE provided information e.g. NGUTI, APN, if provided by the UE or default APN from the subscription in case the UE did not provide APN. 

5.
The PDU session related procedure is completed. The NG CN provides the APN in use for the PDU session to the UE. In subsequent PDU session messages related to the APN, the UE provides the received APN in use which points to the selected CN_SM/CN_UP function.
--------------------------------END CHANGE---------------------------------------
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