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1
Decision/action requested

The group is proposed to discuss and agree on proposed text.
2
References

[1] TR 28.800 Study on management and orchestration architecture of next generation networks and services V0.7.0
3
Rationale

3.1 Potential new 5G features needing management support

The following management functions have to be considered in the 5G management architecture. 

· Management of network slicing

· Management of 5G new Core/RAN nodes

· Management of Edge Computing functions

· Management of the service based architecture defined in SA2

· Management and orchestration of virtualized functions

3.2 Existing architectures for reference
There are the following existing architectures available in 3GPP SA5 specifications:

1. 3GPP TS 32.101 Management reference model
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2. 3GPP TS 28.500 Mobile network management architecture mapping relationship between 3GPP and NFV-MANO architectural framework
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3. 3GPP TR28.801 Network slice related management functions
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3.3 Observations

1. NM/EM: 
a) Definitions of NM/DM/EM:
There are following NM/DM/EM definitions in TS 32.101.

Domain Manager (DM): provides element management functions and domain management functions for a sub-network. Inter-working domain managers provide multi vendor and multi technology network management functions.

Element Manager (EM): provides a package of end-user functions for management of a set of closely related types of network elements. These functions can be divided into two main categories: Element Management Functions and
Sub-Network Management Functions.

Element Management functions: for management of network elements on an individual basis. These are basically the same functions as supported by the corresponding local terminals.
……
Network Manager (NM): provides a package of end-user functions with the responsibility for the management of a network, mainly as supported by the EM(s) but it may also involve direct access to the Network Elements. All communication with the network is based on open and well-standardized interfaces supporting management of multi-vendor and multi-technology Network Elements. 
b) The current definition of NM/DM/EM is a collection of management functions which manage the network,sub-nework or network elements. There are many functions which belong to the NM/DM/EM, but the visibility of the functions are not obvious from the management architecture. Based on the existing functions which are embedded in the NM/DM/EM, there are FM/PM/CM/Trace/MDT/SON(self-configuration/self-healing/ANR/MRO/ES/SWM)/EP/etc. management functions.
2. NSMF/NSSMF:
a) The CSMF/NSMF/NSSMF are management functions which handle the slicing related management functions. 

3. ETSI NFV MANO:

a) The ETSI NFV MANO is currently used as management and orchestration of virtualized network and provide the virtualization support to 3GPP defined network elements.

4. The management concept of NSMF/NSSMF and NFV MANO are not the same compared with NM/EM.
3.4 Key issues to be considered for architecture discussion
Before the architecture is discussed, we will need to consider the following issues:

1. For FM/PM/CM/Trace/SON/MDT/etc. management functions which are available in LTE, whether 5G NF management likes to adopt the similar management approach (i.e. using EM/NM/Itf-N) as management of LTE node? 

2. Whether it’s necessary to show the management functions in the management architecture? So far the management functions are hidden inside the NM/DM/EM.

3. The relation and potential interaction between slicing management functions (NSMF/NSSMF) and MANO.

4. The relation between slicing management functions (NSMF/NSSMF) and OSS/NM/EM.

3.5 Discussion and Proposal

1. For FM/PM/CM/Trace/SON/MDT/etc. management functions which are available in LTE, whether 5G NF management likes to adopt the similar management approach (i.e. using EM/NM/Itf-N) as management of LTE node? 

Discussion:

Option1:  The 5G NF management could use the same approach as defined for LTE node management with EM/NM/Itf-N, which all the management functions are embedded inside EM/NM and not shown in the architecture. 
[image: image4.png]



Option2: The 5G NF management could consider a lighter management service based approach, which separate the individual management functions and each functions could provide certain standard interfaces.
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2. Whether it’s necessary to show the management functions in the management architecture? So far the management functions are hidden inside the NM/DM/EM.

Discussion:

Option1: The current definition of NM/DM/EM is generic, it doesn’t indicate which management functions the NM/DM/EM can handle. For example, the LTE management standard can support at least the following management functions, but it was not very obvious from the specifications. 
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Note: more functions can be added depends on the group discussion.

Option2: Some better organization and presentation of the functions in the architecture may need to be considered in 5G. 
3. The relation and potential interaction between slicing management functions (NSMF/NSSMF) and MANO.

4. The relation between slicing management functions (NSMF/NSSMF) and OSS/NM/EM.

Discussion:


(1) There are three categories of objects which are necessary to be managed in the context of 5G network management:


a. 5G slice instances – managed by NSMF and NSSMF


b. 5G PNFs – managed by 5G NM/DM/EM, 5G VNFs- jointly managed by 5G NM/DM/EM and MANO.


c. Virtual resources which support the 5G network – managed by MANO
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(2) Potential architecture options:
· Federated management architecture: The 5G NF management functions extend based on the LTE management functions. The 5G slice management functions are new functions.
· Integrated management architecture: Both 5G NF management functions and 5G Slice management functions are new management functions.
4
Detailed proposal
	First modification


7
Potential management and orchestration architecture options  

7.1
Management functions of next generation networks and services

7.1.1
General
The following management functions are to be considered for supporting the management of the next generation networks and services:

-
Network slice related management functions, see clause 4.9 of TR 28.801 [X]
-
Communication Service Management Function (CSMF)

-
Network Slice Management Function (NSMF)

-
Network Slice Subnet Management Function (NSSMF)

Editor's Note 1: The list of network slice related management functions depends on the final output of TR 28.801 and needs revisiting later.

Editor's Note 2: Whether or not other management functions need to be added in the management and orchestration architecture is FFS.

There are three layers of objects which are necessary to be managed in the context of 5G network management:

-
5G slice instances – managed by NSMF and NSSMF

-
 5G PNFs – managed by 5G NM/DM/EM, 5G VNFs- jointly managed by 5G NM/DM/EM and MANO.

-
 Virtual resources which support the 5G network – managed by MANO
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Figure 7.1.1-1 Example of managed objects in 5G mixed network

7.2
Option 1: Federated 5G Management architecture
7.2.1
Description
The federated 5G management architecture support the following management functions:

· The integrated 5G management architecture includes the slicing management system and NF management system.

· Management of 5G core and 5G RAN for the 5G NF management by NM/DM/EM as NF management system. 

· Management of 5G network slicing by CSMF/NSMF/NSSMF with the coordination with NF management system. One slicing management system may be related to multiple NF management system. One NF management system may be also related to multiple slicing management system.

· Service management provides service interface to the customer. 
· NFV-MANO is needed when the system is built on the virtualization environment. The NF management system communicates with NFV-MANO. One NF management system may be related to multiple NFV-MANO. One NFV-MANO may be also related to multiple NF management system.
7.2.2
Potential interaction with network architecture 
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7.3
Option 2: Integrated 5G Management architecture

7.3.1
Description

The integrated 5G management architecture support the following management functions:

· The integrated 5G management architecture includes the slicing management system and NF management system.

· Management of 5G core and 5G RAN for the 5G NF management by new NF management system.

· Management of 5G network slicing by CSMF/NSMF/NSSMF with the coordination with NF management system. One slicing management system may be related to multiple NF management system. One NF management system may be also related to multiple slicing management system.
· Service management provides service interface to the customer. 

· NFV-MANO is needed when the system is built on the virtualization environment. The NF management system communicates with NFV-MANO. One NF management system may be related to multiple NFV-MANO. One NFV-MANO may be also related to multiple NF management system.
7.3.2
Potential interaction with network architecture
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