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Abstract: This paper proposes to clarify network slices requirements for 3GPP to allow 3GPP network provision of access or core network features and capabilities to enable on demand the support a variety of different services.
Introduction
1) Slices to offer network resource usage flexibility

To support the coexistence of very different use cases, NGMN 5G Whitepaper [1] promotes Network Flexibility and Scalability as a key characteristic of 5G network with the concept of “Network slice”：
“A network slice, namely “5G slice”, supports the communication service of a particular connection type with a specific way of handling the C- and U-plane for this service. To this end, a 5G slice is composed of a collection of 5G network functions and specific RAT settings that are combined together for the specific use case or business model. Thus, a 5G slice can span all domains of the network: software modules running on cloud nodes, specific configurations of the transport network supporting flexible location of functions, a dedicated radio configuration or even a specific RAT, as well as configuration of the 5G device.”
There are similar requirements declared in other white papers, such as China IMT-2020 Promotion Group, 4G America, etc., which are quoted and listed in Table 1.
	NGMN
	China IMT-2020 Promotion Group
	4G America

	It means that the key connection attributes (e.g., mobility, security & privacy, reliability, bandwidth, latency, etc.,) should be enabled/disabled/modified and controlled in a programmable and switchable manner depending on particular use-case and associated policy defined by Operator
	Have a flexible and scalable architecture to adapt to the diverse

needs of users and services.
	5G should be as flexible and extensible as possible to support existing and future use case requirements, thus avoiding the need to introduce a dedicated system for each emerging use case.


Table 1 Requirements on network flexibility
“Network slice” provides a way to achieve flexibility and scalability of the network, to provide the desired functionalities and capacities for a given use case on demand, while avoiding other unnecessary functionalities. 
The network slice allows MNO to flexibly and effectively utilize the appropriate network resource to support multiple applications which have extremely high variety of requirements. The network slice flexibly supports the tailored requirements of the vertical applications.  For 3rd party service providers, they can obtain more expected network services which meet their service needs.
2) Impact for 3GPP: set of features to support network slices

For 3GPP, we understand that NGMN 5G slice concept has to enable a MNO to provide sets of access and core network features and capabilities to enable on demand the support a variety of different services; services being offered by 3rd party service providers or by the MNO.

Several examples of self-containing features are proposed as examples below:
· Control plane / user plane needs: offers the possibility for an application to use the CP or the UP independently

· Mobility handling needs: offers the possibility for an application to use network features to follow the UE mobility or not (stationary devices), to get its location, to ensure the service continuity when device moves. 
· Bearer QoS management:  to enable on-demand provision of specific QoS characteristics for connection needed by a service (such as low latency for an application, high data rate for another application, etc.); 
· Group communication: to offer to a service the possibility to broadcast/multicast data between devices of a group;

At this stage, an exhaustive list of the self-containing features may not be fully defined in SA1, and the stage-2 work may identify more self containing features for example with the emerging Cloud, NFV and SDN.
3) Relationship with existing DECOR

The 3GPP DÉCOR WID allows that one UE is redirected to one dedicated core network based on e.g. the subscription information and other policy. The dedicated core network may serve for one type of devices like M2M devices, and the network function of this core network such as mobility handling can’t be utilized on demand based on the application needs. 
4) Requirement on applications to support 
Set of features to enable slices depends on the applications to support. 
NGMN 5G whitepaper mentions the network slices need for smart phones, Automotive devices, Massive IoT devices, and other dedicated slices may operate in parallel, quoted: “There could be other dedicated slices operating in parallel, as well as a generic slice providing basic best-effort connectivity, to cope with unknown use cases and traffic”.
Stage2/3 may define the slices of features to be made visible to 3rd parties.
Proposal

The following changes are proposed for the SMARTER TR:

***** BEGIN of CHANGE *****
5
Use Cases

5.x
Use case on on-demand network features/slices for a service
5.x.1
Description


As mentioned in NGMN 5G White Paper, Network Flexibility and Scalability are the key characteristics to support the coexistence of very different services. The network is able to provide on-demand the necessary functionality and capacity for a given service and avoid all other unnecessary functionalities.
5.x.1.1
Pre-conditions
There are multiple vertical business services, including a Factory X and a taxi company Y.  
The Factory X deploys 500 automation control devices in the factory area, and the automation control devices receive/respond the instruction from the control server via the network provided by the MNO.
The taxi company Y manages 3000 taxi cars in City A, and these taxi cars utilize the network of the MNO.
The Factory X and the taxi company Y have different needs regarding the service expected from the 3GPP network, and the service requirements are present in the following table:
	1.Needs of the application
	Factory X
	Taxi company Y

	Bearer QoS
	Data Rate: 
100 kbps(DL), 50kbps(UL)
Transfer delay: 1ms
	Data Rate:
50Mbps(DL),25Mbps(UL)
Transfer delay: 10ms

	Mobility
	Low mobility
	High mobility

	Group communication
	No need
	need

	D2D communication
	No need
	need

	Signalling only, with no user plane
	No need
	No need

	Dual connectivity
	need
	No need


Table 5.x.1-1: The service requirements on MNO network
5.x.1.2
Service Flows

Scenario1: Factory X
1.  The Factory X and the MNO sign a service agreement, the MNO provides the network support to the 500 industrial automation control devices in the area of Factory X；
2.  The MNO configures the network features based on the service requirement of industrial automation control application, for example, the appropriate RAT technology is selected to meet the critical requirement on 1ms time delay.
3.  The MNO supports the network service for the 3000 taxi cars.
Scenario2: Taxi Company Y

1.  The taxi company Y and the MNO sign a service agreement, the MNO provides the network support to service for the 3000 taxi cars；
2.  The MNO configures the network function based on the service requirement of taxi vehicle application, for example, the appropriate RAT technology, ProSe and group communications. 
3.  The MNO supports vehicle communication service for the 3000 taxi cars.
5. x.1.3
Post-conditions

Scenario1: Factory X
The automation control devices communicate with the Factory X server via the network for industrial automation control.
Scenario2: Taxi Company Y
The taxis cars applications communicate via the network.
5.x.2
Potential Service Requirements


The 3GPP system shall be able to provide specific access and core network features and capabilities needed for a 3rd party services usage, based on 3rd party demand and operator’s policy.

The 3rd party services/application can be of different natures, e.g. applications with critical requirements on transfer delay and resilience, with specific RAT need.
5.x.3
Potential Operational Requirements
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