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1
Decision/action requested

The group is asked to discuss and approve the contribution.
2
References

[1]
3GPP TR 28.801: "Study on management and orchestration of network slicing for next generation network v1.0.0".
[2]
TS 23.501: "System Architecture for the 5G system Stage 2 v0.3.0".
3
Rationale

Clauses 7.1 and 7.2 are updated to remove confusion between roles (formal generic actors) and personas (specific examples of actors in use cases).

The current Figure 7.1-1 in 28.801 [1] has some errors and is missing some important details
· It is incorrect to show a direct relationship from the customer to the Service Management function. This direct relationship only exists in specific use cases.
· The notes below the diagram refer to concepts (service, operator) that are not shown in the diagram.

· The diagram does not show which entity is being managed by each management function.

· The diagram should be updated to use the terms and concepts that were agreed in SA5#111bis (chapters 4.6 and 4.9 of [1]).

Clause 7.1 contains some notes which should be presented as descriptive text.

The diagrams in clause 7.2 are updated to be consistent with the updated diagram in clause 7.1.

Some technical errors in clause 7.2 are fixed.
In TS 23.501[2], the abbreviation "SMF" is used for "Session Management Function", however in TR 28.801 [1], the abbreviation "SMF" is used for "Service Management Function". In order to address this confusion, it is proposed to use the abbreviation "CSMF" for "Communication Service Management Function". This also helps to avoid confusion about which type of “Service” is being managed.
4
Detailed proposal

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

	Start of changes


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

MANO
Management and Orchestration

NFV
Network Functions Virtualisation

NSI
Network Slice Instance

NSMF
Network Slice Management Function

NSSD
Network Slice Subnet Descriptor

NSSI
Network Slice Subnet Instance

NSSMF
Network Slice Subnet Management Function

CSMF
Communication Service Management Function

VNF
Virtualized Network Function

	Next change


4.9
Network slice related management functions
The following management functions are needed to manage the NSIs to support communication services:

-
Communication Service Management Function (CSMF)

-
Responsible for translating the communication service related requirement to network slice related requirements.
-
Communicate with Network Slice Management Function (NSMF).

-
Network Slice Management Function (NSMF)

-
Responsible for management and orchestration of NSI.
-
Derive network slice subnet related requirements from network slice related requirements.
-
Communicate with the Network Slice Subnet Management Function (NSSMF) and Communication Service Management Function.

- 
Network Slice Subnet Management Function (NSSMF)
-
Responsible for management and orchestration of NSSI.

-
Communicate with the NSMF.
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Figure 4.9-1 network slice related management functions

	Next change


7.1
Network slicing management functions



[image: image4.png]Communication Service
Management Function

ldelegates to

v

Network Slice
Management Function

ldelegates to

v

Network Slice Subnet
Management Function





Figure 7.1-1 Network slicing management functions


The CSMF receives the Communication Service (NOTE 1) related requirements from the Communication Service Customer, and manages the Communication Services (NOTE 1) provided by the Network Operator.

NOTE 1:  The Communication Service can be the 3GPP service running on the NSI.

The CSMF converts the Communication Service related requirements to the network slice related requirements (such as network type, network capacity, QoS requirements, etc.). The CSMF delegates management of the network slice by providing the network slice requirements to the NSMF.
The NSMF manages the NSIs based on the network slice related requirements received from CSMF.
The NSMF converts the network slice related requirements to the network slice subnet related requirements. The NSMF delegates management of the network slice subnet by providing the network slice subnet related requirements to the NSSMF.
The NSSMF manages the NSSIs based on the network slice subnet related requirements received from the NSMF.
Editor note: How network slice management functions are mapping to OSS/BSS is FFS.

7.A
Example of how roles relate to network slicing management functions
Management functions (Communication Service Management Function, Network Slice Management Function, Network Slice Subnet Management Function) are used by various business roles (Communication Service Customer, Communication Service Provider, Network Operator) to manage entities (Communication Service, Network Slice, Network Slice Subnet).
These relationships become more complex when we consider the actors in use cases. Each actor may play one or more business roles. To explain the relationships between actors, business roles, management functions, and managed entities, Figure 7.A-1 shows an example of a general solution.
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Figure 7.A-1 General example of network slicing management functions

Figure 7.A-1 shows a very general example, where each actor plays only one role. To allow interactions between actors, mutual trust relationships must be created, normally based on business agreements.
Table 7.A-1 describes the management actors for this general example in more detail.
Table 7.A-1 Description of management personas for general example
	Actor
	Role
	Description

	Customer
	Communication Service Customer
	Consumes a Communication Service

	Service Provider
	Communication Service Provider
	Provides a Communication Service

Consumes Network Slice(s)

	Network Slice Provider
	Network Operator
	Provides a Network Slice

Consumes Network Slice Subnet(s)

	Network Slice Subnet Provider
	Network Operator
	Provides a Network Slice Subnet


In a real use case, it is common for an actor to play multiple roles, thereby reducing the number of needed mutual trust relationships. For example, a use case may have an actor “Tenant” who simultaneously plays both roles of CSP and CSC. As another example, an actor “Network Provider” could simultaneously provide the Communication Service, Network Slice, and Network Slice Subnet.

Table 7.A-2 describes some typical management actors which may be found in use cases.
Table 7.A-2 Description of management personas for typical use cases
	Actor
	Role
	Description

	Basic customer
	Communication Service Customer
	Consumes a Communication Service but does not use CSMF

	Advanced customer
	Communication Service Customer
	Consumes a Communication Service and has some capability (as limited by the CSP) to manage the Communication Service via the CSMF

	Network slice tenant
	Communication Service Customer and Communication Service Provider
	Consumes and manages a Communication Service

Consumes Network Slice(s) and manages the Network Slice(s) via the NSMF(s)

	Communication Network Provider
	Communication Service Provider and Network Operator
	Provides Communication Service,  Network Slice(s) and Network Slice Subnet(s)

	Network-as-a-service Provider
	Network Operator
	Provides a Network Slice and Network Slice Subnet(s)


7.2
Solution options for NSI creation across multiple operators

7.2.1
General
The potential options for creating a NSI extending multiple operators are summarized in the following sub-clauses.

7.2.2
Option 1: A customer service across multiple operators’ NSI

In this option the customer contacts multiple operators to create NSIs for supporting a communication service hosted across multiple operators. Figure 7.2.2-1 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 a 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 actually the combination of multiple NSI or NSSI to host a customer service and is not per se an extension of a single NSI to multiple operators. 
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Figure 7.2.2-1 Option 1: Customer to operator interface for hosting a communication service over NSIs across multiple operators

7.2.3
Option 2: Multi-operator slice creation by operator management system to management system interfaces

In this option the customer requests the communication service to a single operator’s management system (OMS), operator A in Figure 7.2.3-1. The operator A’s service management function can decide to request an NSI to another operator’s management system, operator B. 

The steps for creating and requesting an NSI begin with the customer contacting a single operator’s management system and that operator’s management system requests the other operator’s management system for the life cycle management of the NSI (to be) hosted therein.

In this option the communication service management functionality is hosted in Operator A and it exposes an agreed upon management interface to the customer. Operator A is responsible for the management of the NSI.
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Figure 7.2.3-1 Option 2: Operator management system (OMS) to OMS interface for multi-operator NSI creation
7.2.4
Option 3: Multi-operator NSI creation by operator NSMF to NSSMF interface
This option is similar to Option 2 in item 7.2.3. The operator A forwards the request to its NSMF. The NSMF of operator A then decides to use another operator NSSMF to realize the NSSI.

The procedures for creating and requesting a NSI are similar to option 2 except that in this case the interface between the OMS of option 2 is replaced by the interface from NSMF to NSSMF for life cycle management of the NSSI hosted in the other operator domain.

NOTE: This option may require the establishment of mutual trust relationships between the operator A and B, which is currently considered out of scope of 3GPP SA5.
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Figure 7.2.4-1 Option 3: NSMF to NSSMF interface for multi-operator NSI creation

	End of changes
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