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	First modification


1
Scope

The present document investigates and makes recommendations on management and orchestration for network slicing on the Network Slice Instance Layer [2] and for non-virtualised NE's also the Resource layer:

1)
Use cases and requirements for management and orchestration of network slicing 
2)
Management and orchestration terminology and concepts for slices. The relationship between network slice management and orchestration concepts developed in the present document and the management and orchestration concepts defined by ETSI NFV.

3)
Management of network function sharing in the context of network slicing (e.g. network function sharing support, and lifecycle management functions of the mobile network resources for network slices).
4)
Impacts to management when a slice instance is shared between multiple parties (e.g. multiple partners and multiple domains etc.) based on the slice sharing, see reference 3GPP TR 23.799 [2]. 
5)
Isolation of management data between different parties within a slice instance if needed.

6)
Impacts derived from Management of 3GPP Network Slices on the ETSI MANO architecture and procedures.

7)
 Automation of management and orchestration of network slice instances and the related policy configurations. 
8)
Management and orchestration mechanisms to support the isolation/separation of mobile network resources used by different network slice instances and the corresponding configuration of isolation/separation.

9)
Solution for management and orchestration of network slicing and how it affects the specifications (e.g. Interface IRPs, Network Resource models and trace specifications).

	Next modification


3
Definitions and abbreviations

3.1
Definitions

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


network slice instance: a set of network functions and the resources for these network functions which are arranged and configured, forming a complete logical network to meet certain network characteristics. 

NOTE 1:
The concepts related to a network slice instance are described in clause 4.2.

	Next modification


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

NF
Network Function (as defined in [2]) 

NFV
Network Functions Virtualisation

NSI
Network Slice Instance

NSMF
Network Slice Management Function

NSSAI
Network Slice Selection Assistance Information
NST
Network Slice Template

NSST
Network Slice Subnet Template

NSSI
Network Slice Subnet Instance

NSSMF
Network Slice Subnet Management Function

CSMF
Communication Service Management Function

VNF
Virtualized Network Function
	Next modification


7.9.4
Deactivating a Network Slice Instance
1.
The NSMF identifies the corresponding NSSIs to be deactivated. The NSSIs shared with other NSIs are not deactivated.

2.
For the NSSIs to be deactivated, the NSMF sends NSSI deactivation request to corresponding NSSMF. 

3.
The NSSMF deactivates the NSSI through deactivating all necessary constituents (i.e. NF and NSSI) and notifies the NSMF after the NSSI is deactivated.

4.
When all the NSSIs are inactive, the NSMF changes the state of NSI to inactive.

	Next modification


7.14
NSI related management data exposure to customer
When the NSI is offered as service to customer, the customer needs to access the management data (performance measurements, alarm information, etc.) related to NSI by the following way:

1.
Customer requests to collect the management data related to NSI from CSMF.
2.
Per the request from customer, CSMF requests to collect the management data related to NSI from NSMF.
3.
NSMF collects the management data related to NSI and informs the CSMF about the availability of the management data.
4.
CSMF gets the management data from NSMF.
5.
CSMF informs the customer about the availability of the management data.
6.
Customer gets the management data from CSMF.
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Figure 7.14.1: NSI related management data exposure to customer 

NOTE: 
The provisioning of management data to the customer is not addressed in the present document.
	Next modification


8
Conclusions

The study has identified few management concepts, 42 use cases, 112 requirements and 17 solutions for management and orchestration of network slices. 

The study has identified three management functions involved in management and orchestration of network slicing. The management functions are; the CSMF, the NSMF, and the NSSMF.

The study has identified that for the management and orchestration of the CN part and RAN part management concepts are needed such as an abstract representation of the network slice and network slice instance. An abstract representation allows the management functions to interact with each other and provide management and orchestration functions to support network slicing.

The naming of an abstract representation of an NSI  has not been addressed (Network Slice Instance used in the present document).

The naming of an abstract representation of an NSSI has not been addressed (Network Slice Subnet Instance used in the present document).

The relationship between the management functions and the management architecture [11]  is not addressed in the present document.

The relationship between the abstract representations (NSSI, NSI and NF) of a managed network slice has not been decided.

The present document has identified use cases for the normative work.
	Next modification


A.2
Analysis of potential management related aspects based on the requirements in TR 22.864 [3]
The following table describes the potential management related aspects based on the requirements in TR 22.864 [3].
	Next modification


A.3
Analysis of potential management related aspects based on the related content in TR 23.799 [2]
The following table describes the potential management related aspects based on the related content in TR 23.799 [2].
Table A.2: Analysis of potential management related aspects 
based on the related content in TR 23.799 [2]
	Related content in TR 23.799 Clause 5.1
	Potential management related aspect

	Study Solution.1
	How to achieve isolation/separation between network slice instances and which levels and types of isolation/separation will be required;
	3GPP management related.



	Study Solution.2
	How and what type of resource and network function sharing can be used between network slice instances;
	3GPP management related.



	Study Solution.3
	How to enable a UE to simultaneously obtain services from one or more specific network slice instances of one operator;
	Is not addressed in the present document.


	Study Solution.4
	What is within 3GPP scope with regards to Network Slicing (e.g. network slice creation/composition, modification, deletion);
	3GPP management related.



	Study Solution.5
	Which network functions may be included in a specific network slice instance, and which network functions are independent of network slices;
	3GPP management related.



	Study Solution.6
	The procedure(s) for selection of a particular Network Slice for a UE;
	Out of 3GPP management scope.

	Study Solution.7
	How to support Network Slicing Roaming scenarios; 
	Is not addressed in the present document.


	Study Solution.8
	How to enable operators to use the network slicing concept to efficiently support multiple 3rd parties (e.g. enterprises, service providers, content providers, etc.) that require similar network characteristics.
	Is not addressed in the present document 


	NS_WT_#1
	Network Slice Instance Selection and Association

1)
Initial network slice instance selection to support UE's service establishment and re-selection to support UE mobility and other scenarios that are TBD,

2)
Network slice instance identification,

3)
Authorization for UE association with network slice instance
Network provided and UE provided assistance information support for network slice instance selection.
	Is not addressed in the present document
 

	NS_WT_#2
	Network Slicing Isolation

1)
Security isolation.

2)
Resource isolation

3)
OAM support isolation (e.g. Usage and Fault isolation etc.)


	3GPP management related.



	NS_WT_#3
	Network Slicing Architecture

1)
Identifying impacted network functions and interfaces to support one or more network slice instances on top of a shared RAN and a shared infrastructure.

2)
Identifying the common functions (if any) that need to be available in the core network and/or RAN to enable network slicing
Identifying the approach to enable UE to associate with multiple slices simultaneously.


	3GPP management related.



	NS_WT_#4
	Network Slicing Roaming support

1)
Determination what visiting and home Network Function(s) are required to support roaming.
	Is not addressed in the present document


	NS_WT_#5
	Network Slicing terminology & definitions

1)
If Network Slice Instance is agreed to apply E2E system, then, we should consider new terminology for Access slice instance and Core slice instances.
	3GPP management related.



	NOTE 1:
This note is applicable to row starting with first cell ”NS_WT_#1”. More scenarios beyond the mobility need to be identified that may trigger network slice instance re-selection.

NOTE 2:
This note is applicable to row starting with first cell ”NS_WT_#2”. Whether all items listed here are within the scope of the 3GPP architecture is  Is not addressed in the present document.


	End of modifications
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