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1. Introduction
This contribution discusses the concept of the network slicing in RAN. 
2. Discussion
2.1 The references
The requirement in TR38.913 says:
-	The RAN architecture shall allow for the operation of Network Slicing[7].
-> The ref. [7] is SA2 TR23.799.
The related objective in the approved SID in RP-160671 said:
· Study and identify specification impacts of enabling the realization of Network Slicing [in co-operation with SA2] [RAN2, RAN3];
-> The main task in RAN3 is to study and identify specification impact to realize the network slicing. 
The SA2 TR23.799 describes the Network Slicing as “Network Slice (NS): is composed of all the NFs that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs.”.
NGMN document [NGMN Alliance: "Description of Network Slicing Concept", 2015 (http://www.ngmn.org/publications/technical.html).] describes the Network Slice as: 
“Network Slice Instance: a set of network functions, and resources to run these network functions, forming a complete instantiated logical network to meet certain network characteristics required by the Service Instance(s)” 
“The Network Slice Instance may be composed by none, one or more Sub-network Instances, which may be shared by another Network Slice Instance.”
“Sub-network Instance: A Sub-network Instance comprises of a set of Network Functions and the resources for these Network Functions”
2.2 Issues for studying the network slicing in RAN
Enabling network slicing in RAN shall study the following:
· The definition of Network Function in RAN.
It can take the summary function list in the Figure 4.1-1 of the 36.300 as the base:
	Definition of Network Function Example 1: Inter Cell RRM, RB Control, Connection Mobility Control, Radio Admission Control, eNB measurement Configuration and Provision, Dynamic Resource Allocation (Scheduler)



It can also take the function list in the 36.401 as the base:
	Definition of Network Function Example 2: Transfer of user data, Radio channel ciphering and deciphering, Integrity protection, Header compression, Mobility control functions (Handover, Dual Connectivity), Inter-cell interference coordination, Connection setup and release, Load balancing, Distribution function for NAS messages, NAS node selection function, Synchronization, Radio access network sharing, MBMS function, Subscriber and equipment trace, RAN Information Management (RIM), Paging, Positioning, Delivery of warning messages.



The NF is for the purpose of the network slicing instance to provide a certain type of service (eMBB, mMTC, URLLC), the basic definition as in example 1 may be too broad and may not mean anything because all kind of service may need to have all of those functions. On the other hand, if it will enter into too detail definition, it may become too complicated as small function may also need to be listed.
It can also have a way to define the NF as a conceptual definition with some typical base functions.
	Definition of Network Function Example 3: RRM, SON, Scheduler etc. all other NFs are not defined.



It can also have a way to define the NF as the protocol entity. 
	Definition of Network Function Example4: S1(S1AP, S1-u), X2(X2AP, X2-UP), L1, L2 (MAC, RLC, PDCP), L3(RRC).



It is then proposed RAN3 to study:
Issue 1: How to define the NF (Network Function) in RAN, and how much in detail to define.

· The role of RAN in the Network Slicing Instance
RAN is an access network to provide access that can fulfil the requirement required by services. It can be in a way to understand that the RAN is a sub-network in the network to provide services, therefore the RAN itself is a Sub-Network instance comprises of a set of NF.
If the RAN as a Sub-Network Instance is shared by multiple Core Network Slice Instances, RAN has a role to select the appropriate the core network instance to serve the service.
It is proposed RAN3 to study:
Issue 2: If it can be defined such like the RAN is a Sub-Network Instance that can be shared by multiple Core Network Slice Instances.

3. Conclusion
In this contribution, we discussed the concept of Network Slicing in RAN.
Proposal: It is proposed RAN3 to study:
Issue 1: How to define the NF (Network Function) in RAN, and how much in detail to define.
Issue 2: If it can be defined such like the RAN is a Sub-Network Instance that can be shared by multiple Core Network Slice Instances.
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ANNEX 

	From 23.799v030 (2016-02)

Network Function (NF): is a processing function in a network, which has defined functional behaviour and defined interfaces.
NOTE 3:	An NF can be implemented either as a network element on a dedicated hardware, or as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
Network Slice (NS): is composed of all the NFs that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs.
NOTE 4:	In this document a Network Slice is equivalent to a Network Slice Instance.
Editor’s Note: It is for the RAN WG to determine how the Network slicing applies to RAN. It is FFS whether some aspects of level of isolation/separation should be part of the NS definition.
NOTE 5:	The PLMN may consist of one or more network slices. The special case of just one Network Slice is equivalent to an operator’s single, common, general-purpose network, which serves all UEs and provides all Telecommunication Services and Network Capabilities that the operator wants to offer.
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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.
Solutions for this key issue will study:
-	Functionality and capabilities within 3GPP scope that enables the next generation system to support the Network Slicing and Network Slicing Roaming requirements defined in TR 22.864 [7] and in normative stage 1 specifications (when available), including but not limited to:
-	How to achieve isolation/separation between network slice instances and which levels and types of isolation/separation will be required;
-	How and what type of resource and network function sharing can be used between network slice instances;
NOTE:	Details of which resources are meant and how they relate to the 3GPP architecture is to be clarified as part of the solutions to the key issue.
-	How to enable a UE to simultaneously obtain services from one or more specific network slice instances of one operator;
-	What is within 3GPP scope with regards to Network Slicing (e.g. network slice creation/composition, modification, deletion);
-	Which network functions may be included in a specific network slice instance, and which network functions are independent of network slices;
-	The procedure(s) for selection of a particular Network Slice for a UE;
-	How to support Network Slicing Roaming scenarios; and
-	How to enable operators to use the network slicing concept to efficiently support multiple 3rd parties (e.g. enterprises, service providers, content providers, etc.) that require similar network characteristics.
The required definitions and terminology will be agreed upon during the work, e.g. adopting any terminology and definitions from SA1, NGMN etc. Additional input from e.g., NGMN or other industry organisations on Network Slicing will be considered.




	From the NGMN Description of Network Slicing concept
4.2 Network slicing concept 
As depicted in Figure B.1-1, the network slicing concept consists of 3 layers: 1) Service Instance Layer, 2) Network Slice Instance Layer, and 3) Resource layer. 
The Service Instance Layer represents the services (end-user service or business services) which are to be supported. Each service is represented by a Service Instance. Typically services can be provided by the network operator or by 3rd parties. In line with this, a Service Instance can either represent an operator service or a 3rd party provided service.
A network operator uses a Network Slice Blueprint to create a Network Slice Instance. A Network Slice Instance provides the network characteristics which are required by a Service Instance. A Network Slice Instance may also be shared across multiple Service Instances provided by the network operator.
NOTE 2:	Whether there is a need to support sharing of Network Slice Instances across Service Instances provided by different 3rd parties is up for discussion in SDOs.
The Network Slice Instance may be composed by none, one or more Sub-network Instances, which may be shared by another Network Slice Instance. Similarly, the Sub-network Blueprint is used to create a Sub-network Instance to form a set of Network Functions, which run on the physical/logical resources. 


Figure B.1-1: Network slicing conceptual outline

4.2 Definition 
Service Instance: An instance of an end-user service or a business service that is realized within or by a Network Slice 
Network Slice Instance: a set of network functions, and resources to run these network functions, forming a complete instantiated logical network to meet certain network characteristics required by the Service Instance(s). 
A network slice instance may be fully or partly, logically and/or physically, isolated from another network slice instance. 
The resources comprises of physical and logical resources. 
A Network Slice Instance may be composed of Sub-network Instances, which as a special case may be shared by multiple network slice instances. The Network Slice Instance is defined by a Network Slice Blueprint. 
Instance-specific policies and configurations are required when creating a Network Slice Instance. 
Network characteristics examples are ultra-low-latency, ultra-reliability etc. 

Network Slice Blueprint: A complete description of the structure, configuration and the plans/work flows for how to instantiate and control the Network Slice Instance during its life cycle. A Network Slice Blueprint enables the instantiation of a Network Slice, which provides certain network characteristics (e.g. ultra-low latency, ultra-value-added services for enterprises, etc.). A Network Slice Blueprint refers to required physical and logical resources and/or to Sub-network Blueprint(s). 
Sub-network Instance: A Sub-network Instance comprises of a set of Network Functions and the resources for these Network Functions. 
The Sub-network Instance is defined by a Sub-network Blueprint. 
A Sub-network Instance is not required to form a complete logical network. 
A Sub-network Instance may be shared by two or more Network Slices. 
The resources comprises of physical and logical resources. 

Sub-network Blueprint: A description of the structure (and contained components) and configuration of the Sub-network Instances and the plans/work flows for how to instantiate it. A Sub-network Blueprint refers to Physical and logical resources and may refer to other Sub-network Blueprints. 
Physical resource: A physical asset for computation, storage or transport including radio access 
Network Functions are not regarded as Resources. 

Logical Resource: Partition of a physical resource, or grouping of multiple physical resources dedicated to a Network Function or shared between a set of Network Functions. 
Network Function (NF): Network Function refers to processing functions in a network. 
This includes but is not limited to telecom nodes functionality, as well as switching functions e.g. Ethernet switching function, IP routing functions 
VNF is a virtualized version of a NF (refer to ETSI NFV for further details on VNF). 
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