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Abstract: This document proposes a description and requirement to support service based network selection in the 3GPP system.
Problem Description
In this paper we are discussing network selection, the process by which a mobile device (UE) chooses a PLMN, and optionally a RAT, and network slice to camp on and attempt to obtain service. Which services are offered by a given network are not considered in the current network selection procedures: the list of preferred networks provisioned to the UE does not include any indication of the slices or services available in each network.  Thus, the UE might end up selecting a network that does not provide services important to the user. Moreover, if the user initiates a request for a service that is currently not offered by the network to which the UE is currently registered, except in very specific cases (*) the UE cannot trigger network selection to look for another network offering this service.
 (*) these include:

-
cases where the UE is configured as a voice-centric device and an LTE network rejects the UE’s request to register to obtain voice services, e.g. Combined Attach Request message from the UE rejected with EMM cause value #18 (CS domain not available): the voice centric device then attempts to move to a 2G or 3G network to obtain voice service, 3GPP TS 24.301 subclause 5.5.1.3.4.3)

-
case where the ProSe-enabled UE intends to do ProSe one-to-many direct communication in a frequency provisioned to the UE for public safety operation and detects a PLMN operating in that frequency: the UE is then allowed to perform PLMN selection triggered by ProSe direct communication (3GPP TS 23.122 subclause 3.1B) to register on that PLMN and process with one-to-many ProSe direct communication.
Here are some examples of problem scenarios that can occur if the network selection procedures are not updated:

Problem scenario #1:
A UE that intends to use a service requiring URLLC is roaming and selects the highest priority VPLMN based on the UE’s provisioning in the USIM. After the UE registers to that VPLMN, the UE finds out that URLLC is not supported on that VPLMN. Since this is the highest priority VPLMN, the UE is “stuck” there without being able to use the service requiring URLLC, until the user moves out of coverage of that VPLMN.
Problem scenario #2:

A UE is registered on PLMN A (its HPLMN). The user starts an application to receive digital TV contents, but the HPLMN does not support this network slice type. Even though PLMN B is available in the same area and supports this network slice type, the UE is “stuck” on PLMN A and cannot reselect to PLMN B to satisfy the user’s request.

To enable optimal support of network slicing in the 5G system, it is therefore important to update network selection procedures to include “service-based” information.
Potential Requirements
The 5G system shall allow a device to perform network selection based on available network slices.

Propose to include this requirement in TS 22.261 as shown below.
--- 1st change ---
6.1
Network slicing

6.1.1
Description

Network slicing allows the operator to provide customised networks. For example, there can be different requirements on functionality (e.g., charging, policy control, security, and mobility), differences in performance requirements (e.g., latency, mobility, and data rates), or they can serve only specific users (e.g., corporate customers, roamers, or hosting an MVNO).

A network slice can provide the functionality of a complete network, including radio access network functions and core network functions (e.g., potentially from different vendors). One network can support one or several network slices.

6.1.2
Requirements

The 5G system shall allow the operator to create, modify, and delete a network slice.
The 5G system shall allow the operator to define and update the set of services supported in a network slice.
The 5G system shall allow the operator to assign a device to a network slice based on subscription, device type, and services provided by the network slice.
The 5G system shall allow a device to perform network selection based on available network slices.

The 5G system shall allow the operator to configure the information which associates a device or a service to a network slice.
The 5G system shall allow the operator to assign a device to a network slice, to move a device from one network slice to another, and to remove a device from a network slice.

The 5G system shall support a mechanism for the VPLMN to assign a device to a network slice with the needed services and authorised by the HPLMN, or to a default network slice.

The 5G system shall enable a device to be simultaneously assigned to and access services from more than one network slice of one operator.

Traffic and services in one network slice shall have no impact on traffic and services in other network slices in the same network.

Creation, modification, and deletion of a network slice shall have no or minimal impact on traffic and services in the same network.

The 5G system shall support the adaptation of capacity, i.e. elasticity of capacity of a network slice. 

The 5G system shall ensure that elasticity of capacity of one slice has no impact on services provided by other network slices.

The 5G system shall support means by which the operator can add and remove network functions to the network such that they can be used in a network slice.

The 5G system shall support providing connectivity to home and roaming users in the same network slice.
--- End 1st change ---
