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Introduction
The new radio (NR) access technology SI was agreed in RAN#71 [3]. One of the objectives is to study the RAN support of network slicing operation as follows:

Study and identify specification impacts of enabling the realization of Network Slicing [in co-operation with SA2] [RAN2, RAN3]…

Network slicing is a network management tool that allows a Mobile Network Operator to efficiently allocate network resources in order to meet the service requirements of a customer or an application. In NextGen CN systems, MNOs will have the ability to configure and manage numerous network slices (perhaps numbered in the hundreds) through a set of configuration and orchestration functions provided by the management plane. In addition, to ensure efficient utilisation of network resources while meeting service performance goals, network slicing solutions will allow independent scalability of network functions and the flexible placement of physical and virtualised functions within the network to enable both centralised and geographically distributed deployments.

The SA2 NextGen study [2] includes the following slice-related definitions and notes:

[A] Network Slice (NS) is composed of all the NFs [network functions] that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs …

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 …

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 …

It should be possible to steer the UE to different network slices depending on the type of application and service it requires. This may depend on factors such as UE capabilities, configuration and authorization …
The network can use a multi-dimensional descriptor along with other information (e.g. subscription) available in the network to choose the appropriate network slice and network functions ... The multi-dimensional descriptor may contain at least the following: Application ID, Service Descriptor (e.g. eMBB service, CriC, mMTC) …
At the same time, the interface between NR RAN and NextGen CN is intended to meet the following goals:

· allow independent evolution of both RAN and CN;

· be flexible and future proof.

This paper presents a RAN framework for associating a UE with a Core Network slice that meets these goals. 

Discussion

Each MNO may create a customised set of network slices to meet their business and service needs. In some instances, a network slice may be pre-configured; in other instances, a network slice may be dynamically commissioned or re-configured to meet traffic demands. A slice identifier may, therefore, be specific to a particular MNO network at a particular location and at a particular point in time.
We expect that differentiated services will be offered to UEs through a multi-dimensional descriptor (descriptor) that may include an application identifier, a type of service, etc. The descriptor may have global significance (i.e. the service can be requested on a visited network by a roaming UE) or may have only local significance (i.e. the service can only be requested when a UE is connected to its home network). While a descriptor may be valid across domains (e.g. as a text string like a URL or an APN), a slice identifier is not valid outside the CN where the slice was created.
From a RAN perspective, network slice selection involves:

1. determining the network slice that will be used to convey service-specific traffic for a particular UE.
This is normally a CN function that may be based on the multi-dimensional descriptor, the UE service profile, and/or other factors (e.g. network topology, the current location of the UE, the time of day, current system loading, MNO policies, etc). In a simple example:

· UEs A1 and A2 are associated with some grouping (A) of UEs. The grouping may be based on UE class, associated enterprise business entity, subscription profile, etc.

· UE B1 is associated with a different grouping (B).

· when UEs A1 and A2 request access to an eMBB service, the network assigns them to slice eMBB‑A.

· but when UE B1 requests access to the same eMBB service, the network assigns it to slice eMBB‑B.
· when UE A1 moves to a new location and requests access to the eMBB service, the network assigns it to slice eMBB‑C.

In some cases, the descriptor may be provided by the UE; in other cases, the (default) descriptor may be provided by the CN based, for example, on the UE service profile. Network slice selection may result from an explicit service request from the UE or from a network attachment request received from the UE during an initial network access.

2. determining where to forward uplink traffic associated with the UE and the selected slice.

Network functions may be deployed by an MNO in a distributed manner. In addition, some network functions may be virtualised and may, in some scenarios, be instantiated or commissioned on-demand to service a particular UE or in response to changing traffic demands. Therefore, the identity and location of a network function may not be known à priori. As a result, information on how to forward uplink traffic in these situations must be dynamically communicated to the RAN by the CN.
3. determining the treatment to be afforded traffic associated with the selected slice.

The traffic associated with different slices may have different QoS requirements, different precedence levels, etc. as determined and configured by the MNO. This information may need to be dynamically communicated to the RAN by the CN or it may be pre-configured into the RAN through a management operation.
4. determining where to forward downlink traffic associated with the UE and the selected slice.

The location of the UE within the RAN and the internal topology and configuration of the RAN are not visible to the CN. As a result, information on how to forward downlink traffic must be dynamically communicated to the CN by the RAN.
In some cases, the slice-related information may be pre-configured in both CN and RAN and the UE may be provided with a descriptor that includes a slice identifier. When the RAN receives a descriptor from a UE that includes a slice identifier, this can be used by the RAN to identify the configuration information for forwarding slice-related traffic and for providing the appropriate QoS.

This document describes procedures for associating a UE with a network slice in various scenarios. 
Proposal
We propose to capture the following text in TR 38.801 [1].
START OF CHANGES

8.
Realization of Network Slicing
8.x
Network Slice Selection
Within the CN, a slice identifier is used to reference a particular network slice within a particular MNO network at a particular location and at a particular point in time. However, a slice identifier cannot be meaningfully used outside the CN where the slice was created.

A UE may use a descriptor  to gain access to a differentiated service offered by an MNO. A descriptor  may have global significance  or may have only significance within a PLMN. 
Slice-related information may also be known (e.g. configured) in RAN and the UE may be provided with a descriptor that includes a slice identifier. When the RAN receives a descriptor from a UE that includes a slice identifier, this can be used by the RAN to identify the configuration information for forwarding slice-related traffic and for providing the appropriate QoS.

Editor's note:
The nature of a descriptor and its relation to a network slice identifier is FFS, based on discussion with SA2.

Editor's note:
How the UE obtains a descriptor is FFS.

To be flexible and future proof and to allow independent evolution of both RAN and CN, the network slice selection procedure in the RAN involves the following steps:
5. use a descriptor to determine the network slice that will be used to convey service-specific traffic for a particular UE. In some cases, the descriptor may be provided by the UE; in other cases, the (default) descriptor may be determined by the CN based, for example, on the UE service profile. If there is insufficient information in the descriptor to allow the RAN to identify the slice information, the descriptor is forwarded to the CN for slice selection.
6. use information that is provided by the CN or known in RAN to determine where to forward uplink traffic associated with the UE and the selected slice.

7. use information that is provided by the CN or known in RAN to determine the treatment to be afforded traffic associated with the selected slice. The prescribed treatment will govern operation over the radio link as well as operation over the transport network layer to enable the appropriate end-to-end QoS and handling of UE traffic.
8. inform the CN where to forward downlink traffic associated with the UE and the selected slice.

8.y
Network Slice Abstraction
Figure 8.y.1 shows an abstraction of a network slice as viewed by NR RAN. In the control plane (CP), the RAN maintains a control plane interface over the radio link to a UE (RAN-UE CP) and a control plane interface to a set of common CN control plane functions (RAN-CN CP).
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Figure 8.y.1 : Network Slice Abstraction
Editor's note:
The set of common CN control plane functions addressable by the RAN is FFS, based on discussion with SA2.

The RAN also maintains a user plane interface over the radio link to a UE (RAN-UE UP) and transports that traffic between the UE and a CN slice over a UE-CN interface. User plane traffic between a UE and a network slice is transported over a UE-CN UP interface between the RAN and a slice-specific CN UP function.

Optionally, a network slice may also contain control plane functions for interacting with the UE over a UE-CN CP interface but these are treated as UP flows by the RAN. From the perspective of the RAN, UE-CN CP messages are transparently transported as distinguished user plane traffic with their own set of QoS parameters, transport network layer end points, etc. If the network slice includes slice-specific control plane functions, the control plane traffic between a UE and the network slice is transported over a UE-CN CP interface between the RAN and a slice-specific CN CP function.

END OF CHANGES
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