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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] TR 28.807 Study on management aspects of non-public networks v0.3.0
3
Rationale

It is proposed to add solutions, conclusion and recommendation for management of SNPN in TR 28.807 [1].
4
Detailed proposal

This document proposes the following changes in TR 28.807 [1].
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4.4
Roles related to non-public networks management

In the context of NPNs, responsibilities regarding operations have to be clearly defined and assigned to roles. The roles related to NPNs include: 

-
NPN operator: designs, builds and operates an NPN providing all the required network services and resources. 

-
NPN service provider: provides non-public communication services using an NPN. Designs, builds and operates these services, which are supported by the NPN operator provided network services. 

-
NPN service customer: consumes services offered by an NPN service provider. 

There is a direct mapping between these roles and the ones defined in clause 4.8 of TS 28.530 [7], when network and services under consideration are non-public. The NPN operator role is a particularization of the Network Operator (NOP) role, the NPN service provider role is a particularization of the Communication Service Provider (CSP) role and the NPN service customer role is a particularization of the Communication Service Customer (CSC) role. 

Depending on actual scenarios and the type of NPN under consideration, i.e. standalone NPN or public network integrated NPN, different relationships can be found between NPN related roles and potential stakeholders. This means: 

-
each role can be played by one or more organizations simultaneously. For example, in PNI-NPN deployments the NPN operator role can be shared between a MNO and a vertical (or a private company acting on behalf of it). In the same way, in SNPN deployments the NPN operator role can be played by either a vertical (or a private company on behalf of it) or a MNO which manages the SNPN;

-
an organization can play one or several roles simultaneously. For example, a company can play both NPN operator and NPN service provider roles.
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5.1.1.1
Create a stand-alone NPN with 3GPP and non-3GPP segments

A non-public network, which includes 3GPP and non-3GPP segments, needs to be created for use of a private company in the form of a stand-alone NPN. From a management viewpoint, this means that the 3GPP and non-3GPP segments of this NPN are completely independent and separated from PLMN provided network functions. 

The NPN management system in charge of operating this stand-alone NPN consists of:

· a 3GPP management system, responsible for managing the 3GPP segment of the NPN;

· one (or more) non-3GPP-management system(s), responsible for managing the non-3GPP segment(s) of the NPN. 

· an interworking management function, which makes 3GPP and non-3GPP management systems work together without the necessity to introduce modifications on their design. The interworking management function sits on top of these management systems, coordinating the execution of activities across them, by sending one management system notifications about the state of the activities carried out in other management system if necessary. The interworking function is also responsible of performing any necessary model translation when exchanging notifications across 3GPP and non-3GPP management systems. 


The main aspects of management to support the creation of a stand-alone NPN which consists of 3GPP and non-3GPP segments include:

-
The NPN management system receives the requirements of the requested stand-alone NPN from a private company, e.g. coverage requirement within a specific geographic area, isolation requirement, deterministic communication requirements, etc.

-
The interworking function decomposes these requirements into 3GPP-related NPN requirements and non-3GPP-related NPN requirements. Based on the NPN requirements from the private company, the 3GPP segment of the NPN may include either only the RAN part or only the CN part or both the RAN and CN parts. This means that 3GPP-related requirements may include either only RAN part-related requirements or only CN part-related requirements or both the RAN part- and CN part-related requirements. 


-
To trigger the creation of the 3GPP segment for the requested NPN, the 3GPP management system takes the 3GPP-related requirements from the interworking management function. 

-
Based on the 3GPP-related NPN requirements, the 3GPP management system determines to reuse an existing 3GPP segment or create a new 3GPP segment for the requested NPN. If a 3GPP segment from an existing stand-alone NPN can be reused, the NPN operator may reconfigure that NPN.

NOTE: Reusing the 3GPP segment from an existing NPN requires that the requested NPN and existing NPN can be shared with each other.

-
In case of creating a new 3GPP segment for the NPN, 

-
Based on RAN part-related requirements, the 3GPP management system determines to utilize new RAN NE(s). 

- 
Based on CN part-related requirements, the 3GPP management system determines to utilize new CN NF(s) or CN NF service(s). 

-
The 3GPP management system notifies the created 3GPP segment information to the interworking management function.   

-
To trigger the creation of the non-3GPP segment(s), the non-3GPP management system(s) takes information about created 3GPP segment as well as non-3GPP-related NPN requirements from the interworking management function.

NOTE: How the non-3GPP management system(s) proceeds with the creation of non-3GPP segment(s) is out of the scope of this document.

A stand-alone NPN consisting of 3GPP and non-3GPP segments is created. 
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7
Potential solutions

7.1
Solutions for management of SNPN
7.1.1
Solution for SNPN provisioning with 3GPP and non-3GPP segments

An SNPN, which includes 3GPP and non-3GPP segments, needs to be created for use of a NPN service customer (e.g. a private company). From management viewpoint, this means that the 3GPP and non-3GPP segments of this NPN are completely independent and separated from PLMN provided network functions.

1)
NPN service provider, receives SLA information of the requested SNPN from NPN service customer. The SLA information may include coverage requirement within a specific geographic area, isolation requirement, deterministic communication requirements, etc.

2)
The NPN service provider translates the received SLA information into SLA requirements, i.e. the service and network requirements derived from SLA. The solution for translation of SLA into SLA requirements documented in clause 6.2 of TR 28.805 [X] may be reused for the context of NPN service.

3)
The NPN service provider decomposes these requirements into 3GPP-related NPN requirements and non-3GPP-related NPN requirements.

a)
Based on the NPN requirements from NPN service customer, the 3GPP-related NPN requirements may include either only RAN part-related requirements or only CN part-related requirements or both the RAN part- and CN part-related requirements.
4)
The NPN service provider sends the 3GPP-related NPN requirements to NPN operator to trigger the provisioning of the 3GPP segment for the requested NPN. 

5)
Based on the 3GPP-related NPN requirements, the NPN operator determines to reuse an existing 3GPP segment or create a new 3GPP segment for the requested NPN. If a 3GPP segment from an existing stand-alone NPN can be reused, the NPN operator may reconfigure that NPN.

a)
In case of creating a new 3GPP segment for the NPN

-
Based on RAN part-related requirements, the 3GPP network management system determines to utilize new RAN NE(s). 

- 
Based on CN part-related requirements, the 3GPP network management system determines to utilize new CN NF(s) or CN NF service(s). 

6)
The NPN operator notifies the created 3GPP segment information (e.g. a dedicated SNPN identifier which is the combination of a PLMN ID and NID, see clause 5.30.2 of TS 23.501 [3]) to the NPN service provider.
7)
To trigger the provisioning of the non-3GPP segment(s), the non-3GPP management system(s) takes information about created 3GPP segment as well as non-3GPP-related NPN requirements from an interworking management function which makes 3GPP and non-3GPP management systems work together without the necessity to introduce modifications on their design or the 3GPP network management system.

NOTE: The interworking management function sits on top of 3GPP and non-3GPP management systems, coordinating the execution of activities across them, by sending one management system notifications about the state of the activities carried out in other management system if necessary. The interworking function is also responsible of performing any necessary model translation when exchanging notifications across 3GPP and non-3GPP management systems.

NOTE: How the non-3GPP management system(s) proceeds with the creation of non-3GPP segment(s) is out of the scope of this document.

8)
A stand-alone NPN consisting of 3GPP and non-3GPP segments is created. 
7.1.2
Solution for SNPN provisioning with 3GPP segments only

An SNPN, which includes 3GPP segment only, needs to be created for use of a NPN service customer (e.g. a private company). From management viewpoint, this means that the 3GPP segment of this NPN are completely independent and separated from PLMN provided network functions.

1)
NPN service provider receives SLA information of the requested SNPN from NPN service customer. The SLA information may include coverage requirement within a specific geographic area, isolation requirement, deterministic communication requirements, etc.

2)
The NPN service provider converts the received SLA information to SLA requirements, i.e. the service and network requirements derived from SLA. The solution for translation of SLA into SLA requirements documented in clause 6.2 of TR 28.805 [X] may be reused for the context of NPN service.

3)
Based on the NPN requirements from NPN service customer, the 3GPP-related NPN requirements may include either only RAN part-related requirements or only CN part-related requirements or both the RAN part- and CN part-related requirements.
4)
The NPN service provider sends the 3GPP-related NPN requirements to NPN operator to trigger the provisioning of the 3GPP segment for the requested NPN.

5)
Based on the 3GPP-related NPN requirements, the NPN operator determines to reuse an existing 3GPP segment or create a new 3GPP segment for the requested NPN. If a 3GPP segment from an existing stand-alone NPN can be reused, the NPN operator may reconfigure that NPN.

a)
In case of creating a new 3GPP segment for the NPN

-
Based on RAN part-related requirements, the 3GPP network management system determines to utilize new RAN NE(s). 

- 
Based on CN part-related requirements, the 3GPP network management system determines to utilize new CN NF(s) or CN NF service(s). 

6)
The NPN operator notifies the created 3GPP segment information (e.g. a dedicated SNPN identifier which is the combination of a PLMN ID and NID, see clause 5.30.2 of TS 23.501 [3]) to the NPN service provider.
7)
A stand-alone NPN consisting of 3GPP segment only is created. 
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8
Conclusions and recommendations

8.1
Conclusions

8.1.1
Management of SNPN
The study has identified use cases, potential requirements and solutions for management of SNPN.

To manage a SNPN which is based on 3GPP-defined technologies, the study has identified that the SNPN management system needs to allocate and manage a dedicated NPN identifier for the SNPN. The combination of a PLMN ID and NID is used as a dedicated NPN identifier to identify an SNPN.

The NPN service provider role can be played by a vertical (or a 3rd party service provider acting on behalf of it) or a MNO which provides non-public services.

The NPN operator role can be played by either a vertical (or a private company on behalf of it) or a MNO which manages the SNPN.
8.2
Recommendations

8.2.1
Management of SNPN
To manage an SNPN, which includes 3GPP and non-3GPP segments, it is recommended to manage the 3GPP and non-3GPP segments of this NPN separately, means
- Using 3GPP management system to manage 3GPP segments of NPN which are completely independent and separated from PLMN provided network functions.
- Using non-3GPP management system to manage non-3GPP segments.
- How the non-3GPP management system(s) cooperate with 3GPP management system, for example, an interworking management function, which makes 3GPP and non-3GPP management systems work together without the necessity to introduce modifications on their design, needs further work during the normative work on the management of SNPN in Rel-17.
To manage a SNPN which is based on 3GPP-defined technologies, it is recommended to allocate and manage a dedicated NPN identifier for the SNPN. The combination of a PLMN ID and NID is used as a dedicated NPN identifier to identify an SNPN. For other aspects of management, it is recommended to re-use and enhance the existing 3GPP network management solutions as much as possible.
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