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Abstract: This contribution proposes some changes to the network slicing requirements in order to allow for multiplexing gains when supporting multiple slices on the same network.
Introduction

The current requirements for network slicing ensure that elasticity of capacity in one slice will have no impact on the traffic and services on other slices. 
This may look like a useful requirement, but it implies that an operator has to reserve dedicated network capacity for the peak usage of each slice. The requirement seems to rule out any multiplexing gains.

To give an example:

Operator A has reserved 60 % of network capacity for mobile broadband users, 10 % for public safety users, and the remaining 30 % is reserved for 6 different critical communication users (e.g. an energy company). Such a fixed allocation of network capacity ensures that elasticity of one slice will not have impact on the other slices. Should e.g. the slice for the energy company require more resources than 5 % of network capacity, the network operator has to install more capacity.

Now the issue is that the energy company may have its peak usage at night, when hardly any other users are using the network. So the operator would have to extend the overall capacity of the network because of the energy companies capacity demand, even when there is plenty of capacity left on the network.

It therefore makes more sense to allow a certain amount of impact of the elasticity of one slice on the other slices. This can be done by defining a minimum capacity for slices. No other slices will be able to make use of that minimum capacity. However, a network slice may use additional capacity on the network in contention with other slices that are also using more resources than their minimum capacity. In that case, the network operator may define a priority order between the slices (e.g. public safety gets a higher priority order). The network operator may also define a maximum capacity for a slice.
To give an example of what this may look like:

Operator A reserves a minimum of 20% for mobile broadband users, a minimum of 10% and maximum of 50% for public safety, with high priority, 6 critical communication users each get a minimum of 3% of capacity and a maximum of 10%, with high priority. Now each of the slices can use more capacity than they would have with fixed capacity allocations. Nevertheless, each slice is protected to ensure capacity does not drop below a critical point. 
Note: percentages of capacity are used here for illustrative reasons, network operators may also allocate e.g. specific amounts of capacity in various parts of the network (radio, transport, processing).

Proposed changes

====================================================================

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., priority, charging, policy control, security, and mobility), differences in performance requirements (e.g., latency, mobility, availability, reliability and data rates), or they can serve only specific users (e.g., MPS users, Public Safety users, 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 and capabilities supported in a network slice.

The 5G system shall allow the operator to configure the information which associates a device to a network slice.

The 5G system shall allow the operator to configure the information which associates 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 based on subscription, device capabilities, operator's policies and services provided by the 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 not in the same network slice but 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 enable the network operator to define a minimum available capacity for a network slice. Elasticity of capacity in other network slices on the same network shall have no impact on the availability of  the minimum capacity for that network slice.

The 5G system shall enable the network operator to define a maximum capacity for a network slice.

The 5G system shall enable the network operator to define a priority order between different network slices in case multiple network slices compete for resources on the same network.


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 means by which the operator can differentiate functionality and performance provided in different slices.

The 5G system shall support providing connectivity to home and roaming users in the same network slice.
