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1	Decision/action requested
Discuss and approve the text proposal.
2	References
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3	Rationale
*************Extracted from TR 28.801 [1]*****************
[bookmark: _Toc468169854]5.6	Use case for Management support to provide a customer’s service request using a network slice instance
[bookmark: _Toc468169855]5.6.1	Pre-conditions
The network operator has a catalogue of the types of business services it can offer to the customers with their own end user/device population distributed in a geographical area.
Editor’s note: Customer can be a 3rd party service provider or network operator’s own service department.
The customer has obtained the type of business services that can be provided by the network operator.
*************Extracted from TR 28.801 [1]*****************
This paper discusses the scenario where a mobile network operator provides a catalogue of the types of business services it can offer to the customers with their own end user/device population distributed in a geographical area. The customer in this case is termed, ‘Virtual Service Provider’ (VSP) and automation of such service provision is an important criterion in 5G networks. 
Under this scenario, there is a need that the customer should be able to identify the available types of customer services and the attributes that need to be defined in order to uniquely make the customer service request. For this purpose a global service type categorization is needed and a standardized format for the service request is needed. A customer may specify all the requirements using thes attribute values. The service rquriements may be finalized in several steps of negotiation which may involve iterative changes of these attribute values.
Such globally accepted service type categorization and associated service request format may also be needed when services are negotiated across multiple administrative domains
This document provides several examples of such templates and include the related requirements to uniquely identify the service request. 
Note:  Since the term ‘service’ is widely used in the telecommunications industry for different situations, in this paper the ‘customer service’ is used to represent the service offered by the MNO to the customer (i.e. VSP). The internal representation of the customer service is termed ‘Customer Service Instance’ in this document whch is same as the term ‘service instance’ in the NGMN paper and this is directly related to the service level agreement between MNO and the VSP.
Global customer service type categorization
In order to cover numerous possible customer service types that can be provided by a network operator,   several levels of service type categorizations need to be introduced, each higher level service category having multiple sub-categories. 
The main classifications may be based on the following two aspects (1) Based on the business service type; (2) based on high level service characteristics. These are further described below.
First level of categorization based on type of business service:
As in NGMN paper [2] there can be 3 types of telecommunication services that may be offered by an MNO.
A. End to end (E2E) connectivity as a service: providing E2E telecommunication service (e.g. user to a server) with multiple end users/devices (single user is a subset of this case).  
B. Network as a service (NaaS): providing a ‘connected’ network that can be used by another MNO or service provider. 
C. Service as an Asset Provider - also termed infra-strucutre as a service (IaaS):  providing resources that can be used for connectivity.
These three categories may first need to be specified either for operator to CSP negotiation or negotiation between different admisnistrative domains. 
Note: Although the non-telecommunciation services such as data analytics and location information may also be provided as services, the focus of this document is automation of telecommunication service provision.
Second level of categorization based on high level service characteristics:
When using a network slice for a customer service, the most important aspect an operator has to consider is how the network management system classifies the network slices and services it offers. An operator may create different network slices to reflect specific service/application characteristics the slice serves. The example characteristics leading to such categorization are the slice composition including network function chain and logical topology, security, mobility, QoS, traffic types, geographical locations. An operator may choose the same slice type for the services with similar characersitics. This may also lead to common charging for such services with similar high level characteristics.
3GPP SA2 focuses mainly on few types of network slcies, namely eMBB, URLLC, mMTC. An operator may, for example, map the services into one of those three generic network slices.
On the other hand, another operator may categorize the services only according to the QoS ranges and network function chains and categorizes slices according to the QoS ranges and network function chain. For example, the MEC (mobile edge computing) applications requiring low delay may be classified as a one service category and best effort traffic may be categorized as another. 
Further classification
Depending on the variations in the type of services and the granuality an operator wants to offer, there may be further classification for certain service types leading to 3 levels or higher levels of categorizations. 
Service attributes
Finally there needs specific values or range of values for the attributes related to different service requirements. 
Several aspects of key chracteristics and certain choice examples are illustrated in table below. 
A1: only end to end service requirements are specified.
A2: e2e service requiremetns with service functions are specified.
B1: a network with a specific topology and capacity is specified.
C1: Resources are specified. 
Table 5.1 Example customer service/slice compisitions
	Network Slice Type
	Functional Graph 
	Logical Topology
	Capability (e2E service, BW, resource, capacity, etc.)
	Protocol for logical/physical Transport

	
	Service
Functions
	3GPP Network Functions
	Inter-connection among functions
	PoP location for each function
	Logical connection with max capacity 
	E2E Service capability (may specifiy time/ geographical zones)
	Logical resource
	Physical Resource 
	N:  Not specified (Default) 
S:   Specified

	A 1
	N
	N
	N
	N
	N
	Y
	N
	N
	N

	A2
	Y
	N
	N
	N
	N
	Y
	N
	N
	Y/N

	B1
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y/N
	Y/N

	C1
	Y/N
	Y/N
	N
	Y
	N/A
	N
	Y
	Y
	N or S


4	Detailed proposal
It is proposed to make the following changes to TR 28.801 [1].

	[bookmark: _Toc384916784][bookmark: _Toc384916783]Start of changes


[bookmark: _Toc461439006]7.x	Making a service request with commonly agreed service types and attributes for service provision automation
This section addresses the use case, where a mobile network operator provides a catalogue of the types of business services it can offer to the customers with their own end user/device population distributed in a geographical area and how the customer should specifiy the services it needs with the related requriements. The operator uses the service management functionality in the 3GPP management system for this purpose.
Editor’s note: The placement of the functions in the service management functionality is FFS.
A business service catelogue is specifically needed for the automation of the service provision process. The network operators may use a public database for this purpose. 
Using this service type catalogue, the customer can identify the available types of business services and the attribute values that need to be specified in order to uniquely identify the customer service request. The service rquriements may be finalized in several steps of negotiation which may involve iterative changes of these attribute values.
To prepare the service type catalogue, first the operator has to identify all the service types it can offer using the service management functionality The network management system should have the capability to assess the types of services it can offer knowing the network infra-structure capabilities and made it available to the service management functionality. 
An operator may decide to slice the network using different criterion, such as application types (e.g. MTC, v2V, URLLC), QoS types, mobility, security etc. An operator may have multiple categorization criterion or have a hybrid categorization. The global customer service categorization should allow for any such categorization and a standard service request format may be designed so that there is a mutual understanding for customer-operator negotiation or for the negotiations between different administrative domains.
The network management system also needs to see the feasibility of facilitating those service types considering the issues such as resource availability and capacity limits, and identify all the attributes related to each service classficiation and prepare the attributes according to the global categorization format.
There can be several levels of service type categorizations each higher level service category having multiple sub-categories in order to cover numerous possible customer service types that can be provided by a network operator. 
The main classifications may be based on the following two aspects (1) Based on the business service type; (2) based on high level service characteristics. These are further described below.
1) First level of categorization based on type of business service:
There can be 3 types of telecommunication services that may be offered by an MNO.
A. End to end (E2E) connectivity as a service: providing E2E telecommunication service (e.g. user to a server) with multiple end users/devices (single user is a subset of this case).  
B. Network as a service (NaaS): providing a ‘connected’ network that can be used by another MNO or service provider. 
C. Service as an Asset Provider - also termed infra-strucutre as a service (IaaS):  providing resources that can be used for connectivity.
Editor’s note: This is not an exshautive list and further additions such as the data analytics and location information services and platform as a service, are FFS.
This first level service categorymay need to be identified in any type of negotiation, i.e. customer to operator or negotiation between different admisnistrative domains. 

2) Second level of categorization based on high level service characteristics facilitated by the slices:
In this level the key service characteristics that impacts the composition of the network slice are used for categorization.  Several examples of such key characteristics are service function chain, security, mobility, QoS, traffic types, and geographical locations. Different operators may choose different chracteristics when forming different slice or service types to offer to the customers.
An operator, for example, may map all its services into one of the three network slice types currently considered in SA2, namely eMBB, URLLC, mMTC, when serving a customer.
On the other hand, another operator may categorize the services according to the QoS ranges and prepare slices to map a compbination of different ranges of QoS and different service function chains. For example, the MEC (mobile edge computing) applications requiring low delay may be classified as a one service category and best effort traffic may be categorized as another. 
Further classification and specific attributes corresponding to each classification
Certain service types with much more variation in service requirements may be further classified into sub-categories to allow for an operator to offer more granuality to its customers. For example, eMBB type may be further classified into QoS ranges or QoS based caetgorization may be furher classified into user to server and user to user service (service function chain based).
Finally there needs to have a set of atrtributes to specify differrentt options and other service requirements, which can be different for different service types discussed above. Some of these options include:
· end user authentication method, 
· physical or logical isolation requirments, 
· congestion control mechnisms, 
· resource specification, 
· charging method 
· dynamic policy change possibilities
· network exposure possibilities, 
· traffic monitoring and controlling possibilities for customer, 
· Penalising methods for not meeing the SLA, etc. 
Other service requirements may include performance requirements such as capacity, delay, number of users, geographical coverage, traffic profiles etc.
Next the operatordecides what service classification and what service types are offered to the customers and the network management system checks the feasibility of creation of associated slices including resource availability and allowable attribute values to be indicated to the customer. The network management system will identify all the procedures and requirements beforehand which are needed to provide each service type which the operator willing to offer in a resipository. The requirement may include network resource requriements, netoork function requirements required for a given service type.
The network managemenet system will also create pre-arrranged network slice instances such as default slices or slices associated to specific service types as required by the operator.
The following table illustrates the multiple levels of service categorization described above. 
	Level  1
Categorization based on Business Service Type
(A, B, C)
	Level 2 categorization based on service characterization
(A:  A1, A2, A3)
(B:  B1, B2)
(C1, C2, C3, C4)
	Optional additional levels (3, 4, 5), e.g. exposure levels
(TBD)
	Attributes, and their ranges
e.g.: Capacity, throughput, delay, number of users, geographical identifications, authentication level etc.





	End of the change




