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1
Decision/action requested

The group is asked to discuss and approve this proposal.
2
References

[1]
3GPP TS 28.801 Study on management and orchestration of network slicing for next generation network (Release 15)
3
Rationale

The study 28.801 identifies a number of management functions (CSMF, NSMF and NSSMF) that are involved in management of network slicing. The study further clarifies the interactions between the functions and describe basic functionality that can be expected from those management functions. 
The terminology is based on description of the following concepts described in the background and concepts clause such as network slice instance, network slice subnet instance etc. 

In clause 5, 6 and 7 the term “customer service” is used, however there is no explanation as to the meaning of customer service. In some cases the customer service can be interpreted as communication service (managed by the CSMF) and in some cases it is not clear how to interpret customer service in context of network slicing. 
The phrase “customer service“ is used in the document 21 times and its use is limited to clause 5, 6 and 7.

The re-phrase proposals are described below.
In some cases small changes have been made to improve readability. 

The terminology is aligned with terminology in table 7.1.2.1 in the report [1]. 
4
Detailed proposal

	1st proposed change


5
Use Cases

5.1
Use cases related to Network Slice management

5.1.1
Network Slice Instance(s) lifecycle management

5.1.1.1
Create a Network Slice Instance
5.1.1.1.1
Pre-conditions
The operator wants an NSI which includes CN (Core Network) part and RAN part. 
NOTE: 
The use case does not make any assumption on any potential RAN internal slicing. 
5.1.1.1.2
Description 
In some case, a network slice which includes CN part and RAN part is needed. Both CN part and RAN part of network slice can be shared by different NSIs.

Operator wants an NSI to support a communication service.

The main aspects of management to support network slice creation includes:

-
The NSMF determines to reuse an existing NSI or create a new NSI. If an existing NSI can be reused, the operator may reconfigure the existing NSI. If no existing NSI is available, the NSMF will determine to create a new NSI and the following steps are included.

NOTE: 
Two scenarios for reusing an existing NSI:

-
An existing NSI which is used to support existing communication services may be shared for the requested communication service.

-
An existing NSI which is not used to support any communication service (e.g. retained previously) may be used for the requested communication service.

-
The NSMF determines the CN part-related requirements and RAN part-related requirements based on customer requirements.

-
For the CN part-related requirements, the NSMF determines to utilize the new or existing CN NFs. 
-
For the RAN part-related requirements, the NSMF determines to utilize existing RAN NEs or new RAN NEs. 

-
The management system can translate network slice requirements into the real deployment location of network functions. For example, determine the location of serving NFs to satisfy low latency requirement.

5.1.1.1.3
Post-conditions
An NSI which includes CN part and RAN part is created.
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5.1.6
Communication service support with network slice 
5.1.6.1
Management support for network slicing

5.1.6.1.1
Pre-conditions
Operator wants to create and manage NSIs based on customers' needs.

5.1.6.1.2
Description

Network slicing is a key enabler for new business models. By exploiting the network non-shared customization, the mobile network customers and industry customers could share the same network infrastructure, where each customer could have the corresponding NSI to fulfil each own different requirement such as policy control, security, mobility, charging, latency, reliability, etc.

The main aspects of management support to the network slicing include:

· The operator creates NSIs either to satisfy the needs of different customers or based on different service requirements from the same customer. In one example, the operator may create two NSIs for two different requirements: one NSI with medium throughput and low latency (e.g. for V2X communication) and the other NSI with high throughput and high latency toleration (e.g. for HD video streaming). In another example, the operator may create two NSIs for two different customers even if their service requirements are similar. In some cases, operator may choose to use the same NSI to support multiple services from the same customer.
· The operator monitors the status of the NSIs, such as network functions, services, throughput, latency, the number of connections, etc., and may configure some slice-specific parameters.

· When a particular service is no longer needed, the operator may delete the corresponding NSI if that NSI does not support any other services.

5.1.6.1.3
Post-conditions
Different NSIs fulfil different requirements of customers using the same network infrastructure.
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5.1.7
Management data isolation

5.1.7.1
Management data isolation when multiple customers share the same Network Slice Instance 

5.1.7.1.1
Pre-conditions
The operator wants to use one slice instance to serve multiple customers (i.e. other network operator or enterprises etc.) simultaneously and customers want to get the management data of the slice instance, such as performance measurements. It is assumed that the NSMF is capable of generating the management data separate per customer for different customers. 

Editor's note: having access to management data by customers, and the level of visibility of a network slice by a customer is FFS.

5.1.7.1.2
Description 

When the service requirements of multiple customers can be fulfilled by the same NSI, the operator may decide to create a single NSI. The created NSI is shared to serve multiple customers.
In case of there is a fault or performance degradation in the slice instance, the quality of the service provided may be influenced. The customer may want to know the fault information or the performance information of the slice instance which cause the service problem.

The management data (e.g. fault management data, performance data, etc.) for different customers may be separated. 

It is up to the operator to decide whether a communication service is to be served by the same NSI or by different NSIs. 
If the service requirements of one of the customers sharing the slice instance changes, the operator may decide to modify the slice instance without negatively impacting the service to other parties, if possible. For example, the operator may check if the modification or reconfiguration is against the resource usage policies of other services provided by the same NSI. If there is no conflict, the operator then modifies or reconfigures the NSI.
5.1.7.1.3
Post-conditions
Multiple customers are served by the same NSI with access to their network management data.
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6.2.2
Network slice lifecycle management

Editor's note: the applicability of the requirements in this clause to RAN network functions may have dependency on the results of the RAN study on slicing.

Editor's note: the requirements in this clause do not imply that NSMF manages NFs directly (instantiates, terminates, updates, configures, changes capacity of NF). Further improvement of requirements language may be needed.
REQ-NSM_LCM-CON-01
The NSMF shall be able to create an NSI which includes CN part and RAN part.

REQ-NSM_LCM-CON-02
The operator shall be able to create NSIs which may contain some functions that are shared between multiple NSIs and some that are not shared.

REQ-NSM_LCM-CON-03
The NSMF shall be able to support the following capabilities when creating a new NSI:
· Creation of new network functions.
REQ-NSM_LCM-CON-04
The operator shall be able to modify an NSI.
REQ-NSM_LCM-CON-05
The NSMF shall be able to support the following capabilities for modifying an NSI:
· Instantiate a new network function and add it to the NSI.

· Update an existing network function.

· Add an existing network function to the NSI.

· Remove an existing network function from the NSI.

REQ-NSM_LCM-CON-06
The operator shall be able to manage the NSI lifecycle.

REQ-NSM_LCM-CON-07
The NSMF shall be able to support the following capabilities:

· Creation of NSIs.

· Activation of NSIs.

· Modification of NSIs.

· Deactivation of NSIs.
· Termination of NSIs.

REQ-NSM_LCM-CON-08
The operator shall be able to terminate an NSI.

REQ-NSM_LCM-CON-09 The NSMF should be able to support the following capabilities when terminating an NSI for non-shared network functions:
· Termination of the network function which is no longer needed.
· Remove the network function from the slice instance.
REQ-NSM_LCM-CON-10 The NSMF shall have the capability to determine to reuse an existing NSI or create a new NSI according to communication service requirements.
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7.2
Multiple operator coordination management
7.2.1
Solution options for Network Slice Instance creation across multiple operators

7.2.1.1
General

The potential options for creating an NSI extending multiple operators are summarized in the following sub-clauses.

7.2.1.2
Option 1: A communication service across multiple operators' Network Slice Instance

In this option the customer contacts multiple operators to create NSIs for supporting a communication service hosted across multiple operators. Figure 7..2.1.2.1 shows the Customer who, in this option, owns the communication service management functionality which has an interface to each operator for the life cycle management of NSI. 

The customer's communication service management function (CSMF) requests the creation of an NSI to the multiple operator management systems (OMS). Each OMS internally requests the creation of the NSI to its NSMF. The NSMF creates the NSI and returns a success to the OMS which returns the success response to the customer's CSMF together with an agreed upon management exposure to the NSI provided to the customer's CSMF.

This option requires the customer's CSMF to manage to multiple instances of NSI to make them support a single service instance. 

NOTE: 
This option is the combination of multiple NSI or NSSI to host a communication service and is not per se an extension of a single NSI to multiple operators. 
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7.3
Customer service support with network slice
7.3.1
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 the types of services to the customers with their own end user/device population distributed in a geographical area and how the customer should specify the services it needs with the related requirements. 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.

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 requirements may be finalized in several steps of negotiation which may involve iterative changes of these attribute values.

The network management system should have the capability to assess the types of services it can offer knowing the network infra-structure capabilities and make it available to the service management functionality. 

An operator may decide to slice the network using different criteria, such as application types (e.g. MTC, v2V, URLLC), QoS types, mobility, security etc. An operator may have multiple categorizational criteria or have a hybrid categorization. The global 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 classification 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. 

