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1
Introduction
A new study item was agreed at RAN#71 that aims to develop a New Radio Access Technology (RAT) that meets “a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC, and additional requirements defined during the RAN requirements study” [1].

One of the key differentiator for 5G is the slicing concept.
With the slicing concept, one network can be virtually partitioned into several networks, each designed to be optimized for a specific set of requirements corresponding to specific services/applications presenting similar characteristics.

In this paper, we provide our initial views about some key enablers and principles for this new RAT to support network slicing, and propose corresponding text for [4].
2
Definition and Requirements for Network Slicing
In TR 23.799 [2], it is described that “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.” 

In [5] the following definition of network slice is further given:

A network 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.     

From this definition, it is clear that the intention is that a slice not only concerns CN domain but also RAN.

Observation 1: slice concept affects all domains including RAN.

Further in [6] the following precision can be found:

The 3GPP system shall allow the operator to compose network slices i.e. a set of network functions. A slice shall form a complete, autonomous and fully operational network customized to cater for a given market scenario. It shall enable a level of isolation between network slices. 

From this definition, it is clear that an operator will decide how to organize its network into slices which means that for a given UE, a given application, the mapping onto a slice will not be constant but depend to which network the UE has connected.

Observation 2: the slices composing a network are upon operator decision and choice and may thus vary from one network to the other.

Observation 3: For a given UE, a given application, the allocation of a slice and of the network functions associated with it will depend on the network to which the UE has connected.   

From these definitions we infer the following high level requirements:

-
Network slice selection: UE should be steered to at least one network slice an efficient way.

-
Slice-aware resource control: Control of resources in RAN for slices should enable resource isolation and effective enforcement of service-level agreements per slice.

-
User-plane and control-plane routing to CN: User-plane traffic and control plane messages should be routed to the appropriate CN according to the selected slice.

-
Encryption of data traffic: cryptographic isolation should be ensured for UP and CP traffic between two slices.
-
Support for quality of service: Configuration of QoS parameters and enforcement should be possible independently per slice.
Proposal #1: discuss and capture in [4] the following list of high level requirements to support network slicing in RAN.
3
Key principles for Network Slicing
Given the three observations above, the first key principle is that the network will decide of an allocated slice.

To that respect we think that the eDECOR principle would fit well to fulfil the requirements expressed here-above. A framework for slice selection based on eDECOR would work as follows:

During a first initial request from the UE, the network selects a RAN slice and a CN slice based at least on information known in the network such as subscription information, UE capabilities, group identity among others. RAN slice and CN slice indicators are sent to the UE for storage as shown in figure 1. 
In subsequent connections, the UE signals the received (RAN slice indicator, CN slice indicator) when accessing the network to enable the network to automatically operate according to the right slice. 

It is important to note that the UE does not need to interpret the (CN slice indicator x, RAN slice indicator y) i.e. this is transparent information for the UE. 
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Figure 1: Slice selection based on eDECOR principles
This basic scheme can possibly be enhanced according to SA2 discussions whereby the slice selection in the network could also be influenced by a service descriptor information sent from the UE during the initial request:
See in [2] section 6.1.2:

-
The procedure(s) for selection of a particular Network Slice for a UE. This solution proposes that a multi-dimensional descriptor (e.g. application, service descriptor) is configured in the UE. UE reports multi-dimensional descriptor to the network. Based on this multi-dimensional descriptor provided by the UE and on other information (e.g. subscription) available in the network, the relevant functions within a certain network slice can be selected.
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Figure 2: Slice selection based on eDECOR principles + multi-dimensional descriptor
We therefore propose to include in the study this multi-dimensional descriptor as an additional topic to enhance eDECOR. To keep it open we propose to capture the general principle having this multi-dimensional descriptor as optional, to be further discussed.
This results in the following three key principles:
Proposal# 2: discuss and capture in [4] the following principles for support of network slicing in RAN:

· The principles of eDECOR are reused for slice selection

· Network decides during an initial request on the allocated slice based on network information (subscription, etc..) 
· Network indicates to the UE during this initial request both a RAN slice indicator and a CN slice indicator 
· The UE signals this RAN slice indicator and CN slice indicator in all subsequent connections

· The allocated slice is transparent information for the UE (UE does not interpret it at all).
· The network may take into account other information sent by the UE at initial request in the slice selection process (FFS).

4
Conclusion and Proposal
This paper has outlined generic principles for support of network slicing which are aligned with the requirements in [2] and [3].
It is proposed to capture to capture into the TR [4]:
· The high level requirements to support network slicing in the RAN described in section 2.
· The key principles for support of network slicing by eDECOR which are described in section 3.  
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X.X
Support for network slicing in RAN

X.X.1
Key Requirements for Network Slicing

The following key requirements apply for Network Slicing:

-
Network slice selection: UE should be steered to at least one network slice an efficient way.

-
Slice-aware resource control: Control of resources in RAN for slices should enable resource isolation and effective enforcement of service-level agreements per slice.

-
User-plane and control-plane routing to CN: User-plane traffic and control plane messages should be routed to the appropriate CN according to the selected slice.

-
Encryption of data traffic: cryptographic isolation should be ensured for UP and CP traffic between two slices.

-
Support for quality of service: Configuration of QoS parameters and enforcement should be possible independently per slice.
X.X.2
Key Principles for Support of Network Slicing 
The following key principles apply for support of Network Slicing in RAN
· The principles of eDECOR are reused for slice selection function
· Network decides during an initial request on the allocated slice based on network information (subscription, etc..) 

· Network indicates to the UE during this initial request both a RAN slice indicator and a CN slice indicator 

· The UE signals this RAN slice indicator and CN slice indicator in all subsequent connections

· The allocated slice is transparent information for the UE (UE does not interpret it at all).

· The network may take into account other information sent by the UE at initial request in the slice selection process (FFS).

�To be updated based on proposals in section 2.
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