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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document …
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

4
General

4.1
Overview

5
Interfaces for provisioning of networks and network slicing
Table 5.1.1: Management services for network slice provisioning

	Service Name
	Service interfaces

	NetworkSliceAllocation
	allocateMNSI

deallocateMNSI

	NetworkSliceConfiguration
	readMNSIconfig

modifyMNSIconfig

	NetworkSliceActivation
	activateMNSI

deactivateMNSI


Editor’s Note: The list of service interfaces may need to be revisited when the details of the service interfaces have been agreed.

Table 5.1.2: Management services for network slice subnet provisioning

	Service Name
	Service interfaces

	NetworkSliceSubnetAllocation
	allocateMNSSI

deallocateMNSSI

	NetworkSliceSubnetConfiguration
	readMNSSIconfig

modifyMNSSIconfig

	NetworkSliceSubnetActivation
	activateMNSSI

deactivateMNSSI


Editor’s Note: The list of service interfaces may need to be revisited when the details of the service interfaces have been agreed.

Editor's NOTE 1: The interface here means the service based interface which represents how a set of services is provided/exposed by a management service provider. The name may change depending on the discussion result of service based management architecture.
Editor's NOTE 2: This clause will contain individual operation descriptions with appropriate parameters and results following the pattern of:

5.1.1 XXX operation
5.1.1.1 Description

5.1.1.2 Input parameters

5.1.1.3 Output parameters

5.1.1.4 Results
6
Information Model definitions

6.1
General

This clause provides the overview of the relationships of classes related to network slice in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.
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Figure 6.1-1 Information model of ManagedNetworkSlice and ManagedNetworkSliceSubnet
Editor’s Note: It is FFS whether each instance of ManagedNetworkSliceSubnet IOC can be associated with multiple instance of NetworkService.

6.2
Network slice information model
6.3
Network slice subnet information model
6.4
BBB (Information Element name)

6.5
CCC (IE name)

6.6
……

6.7
XYZ (IE name)

Editor's NOTE: For the clause 6, where and how to document the network slicing Information Model definitions needs further discussion and will depend on the discussion result of generic specification template for stage 2 and 3.

7
Provisioning procedures of networks and network slicing

7.1
General

7.2
Procedure of Network Slice Instance Allocation
The Figure 7.2-1 illustrates the procedure of creating a new NSI or using an existing NSI to satisfy the required network slice related requirements. 
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Figure 7.2-1: Network Slice Instance Allocation Request procedure

Editor’s Note: the name of the NSMS_Consumer, NSMS_Provider, NSSMS_Provider needs revisiting according to the discussion of service based management architecture.
1)
Network Slice Management Service Provider (NSMS_Provider) receives an AllocateNsiRequest from NS MS Consumer (NSMS_Consumer) with network slice related requirements (e.g. Area information, User Number, traffic demand, latency, whether the requested network slice instance could be shared).
Editor's Note: the exact content of network slice related requirements exchanged between NSMS_Provider and NSMS_Consumer is FFS. 
2)
Based on the network slice related requirements, the NSMS_Provider decides whether to use an existing NSI or create a new NSI. If the network slice related requirements allow the requested NSI to be shared and if an existing suitable NSI can be reused, the NSMS_Provider may decide to use the existing NSI. 
3a) If using an existing NSI and the existing NSI needs to be modified to satisfy the network slice related requirements, the NSMS_Provider invokes the procedure to modify the existing NSI.
Editor’s Note: the reference for NSI modification procedure will be added when the corresponding procedure is defined.
3b-1) If creating a new NSI, the NSMS_Provider creates MNSI for the NSI to be created and derives the network slice subnet related requirements from the received network slice related requirements.
3b-2)
The NSMS_Provider invokes the NSSI allocation procedure.

Editor’s Note: the reference for NSSI allocation procedure will be added when the corresponding procedure is defined.

3b-3)
The NSMS_Provider associates the NSSI with NSI.
4) The NSMS_Provider sends NSI allocation result to the NSMS_Consumer. 
7.3
Procedure of Network Slice Subnet Instance Allocation
The Figure 7.3-1 illustrates the procedure of creating a new network slice subnet instance or using an existing network slice subnet instance to satisfy the required network slice subnet related requirements.
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Figure 7.3-1: Network Slice Subnet Instance Allocation Request procedure

1)
Network Slice Subnet Management Service Provider (NSSMS_P) receives an AllocateNssiRequest from Network Slice Subnet Management Service Consumer (NSSMS_C) with network slice subnet related requirements (e.g. Area information, User Number, traffic demand, Qos Quality, whether the requested network slice subnet instance could be shared).

Editor’s Note: the operation of AllocateNssi is asynchronous or synchronous is FFS, depends on the discussion of definition of AllocateNssi operation.
2) NSSMS_P check the feasibility of network slice subnet related requirements. If the network slice subnet related requirements can be satisfied, the following step 3) are needed, else go to step 5).
3)
Based on the network slice subnet related requirements, NSSMS_P decides whether to use an existing NSSI or create a new NSSI. If the network slice subnet related requirements allow the requested NSSI to be shared and if an existing suitable NSSI can be reused, the NSSMS_P decides to use the existing NSSI.
4.1a) If using an existing NSSI and the existing NSSI needs to be modified to satisfy the network slice subnet related requirements, the NSSMS_P invokes the procedure to modify the existing NSSI.
Editor’s Note: the reference for NSSI modification procedure will be added when the corresponding procedure is defined.
4.1b.1) If creating a new NSSI, the NSSMS_P creates the MOI for the NSSI to be created. NSSMS_P derives the corresponding network slice subnet constituent (i.e. NF, constituent NSS) related requirements and transport network related requirements (e.g. 3GPP endpoint information, latency requirements, bandwidth requirements, isolation requirements) from the received network slice subnet related requirements. 

4.1b.2)
 If the NSSI to be created contains virtualisation part (i.e. VNF or VL), NSSMS_P derives the NS instance instantiation information (the NS instance instantiation information is described in clause 7.3.2.2 and clause 7.3.3.2 [Y]) and invokes the NS instantiation procedures to create a NS instance. NSSMS_P configures the NSS MOI with the NS instance.

Note: NS instantiation procedure is described in TS 28.526[X].
4.1b.3) For each required NSSI constituent, the following step 4.1b.3a) and 4.1b.3b) are needed:

4.1b.3a) If the required NSSI constituent is constituent NSSI, NSSMS_P invokes NSSI Allocation Procedure.

4.1b.3b) If the required NSSI constituent is NF instance, NSSMS_P invokes NF Provisioning Procedure.

Editor’s Note: the reference for NF Provisioning procedure will be added when the corresponding procedure is defined.
4.1b.4)

NSSMS_P configures the MOI for NSSI with the identifier of the MOI for NSSI constituent (i.e. NF, constituent NSSI).
4.1b.5)

For each required transport network related requirements, NSSMS_P invokes corresponding procedure of coordination with relevant TN Manager to handle the TN part.
Editor’s Note: the reference for TN coordination procedure will be added when the corresponding procedure is defined.
5)
The NSSMS_P sends the MNSSI allocation result to the NSSMS_C. If the MNSSI is created successfully, the result includes the relevant constituent network slice subnet instance information:

· Identifier of the MOI for NSSI.

· NS instance Info (e.g. NSinstanceId)
Editor's Note: it is FFS whether other parameters may be included in the network slice subnet instance information.
Otherwise the result may include the reason of failure, for example, the required latency or user Number cannot be satisfied, or the physical resource is not enough.

7.4
Procedure of Network Slice Instance Deallocation
Figure 7.4-1 depicts the procedure of deallocating a network slice instance by the network slice management service provider to satisfy the NSI deallocation request received from an authorized consumer.
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Figure 7.4-1: Network slice instance deallocation procedure

1) The network slice management service provider (NSMS_P) receives a NSI deallocation request from network slice management service consumer (NSMS_C) indicating that the NSI is no longer needed for the consumer.

2) The NSMS_P sends the NSI deallocation request to NSMS_C.

3) The NSMS_P may decide to terminate the NSI, then it invokes the NSSI deallocation procedure.

4) The NSMS_P may decide not to terminate the NSI but to modify the NSI, then it invokes the NSI modification procedure.

Editor’s Note 1: the name of service and operations in this subclause will be revisited to align with the specifications in TS 28.533.

Editor’s Note 2: the reference for NSSI deallocation procedure and NSI modification procedure will be added when they are specified.

7.5
Procedure of Network Slice Subnet Instance Deallocation
Figure 7.5-1 depicts the procedure of deallocating a network slice subnet instance by the network slice subnet management service provider to satisfy the NSSI deallocation request received from an authorized consumer.
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Figure 7.5-1: Network slice subnet instance deallocation procedure

1) The network slice subnet management service provider (NSSMS_P) receives NSSI deallocation request from network slice subnet management service consumer (NSSMS_C).

2) NSSMS_P sends response of NSSI deallocation service to NSSMS_C.

3-a) NSSMS_P may decides to terminate the NSSI, it invokes (constituent) NSSI deallocation procedure if the NSSI consists of constituent NSSI.
3-b) NSSMS_P invokes NF provisioning procedure if the NSSI consists of NFs.

3-c) NSSMS_P invokes TN related coordination procedure with responsible manager if NSSI consists of TN part.

3-d) NSSMS_P invokes NS termination procedure if the NSSI contains virtualized part.

Note: NS termination procedure is described in TS 28.526[X].
4) NSSMS_P may decide not to terminate the NSSI, it invokes NSSI modification procedure.

Editor’s Note 1: the name of service and operations in this subclause will be revisited to align with the specifications in TS 28.533.

Editor’s Note 2: the reference for TN related coordination procedure, NF provisioning procedure, NSSI modification procedure will be added when they are specified.

7.6
Procedure of Network Slice Instance Modification
The Figure 7.6-1 illustrates the procedure of modifying an existing NSI.
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Figure 7.6-1: Network Slice Instance Modification Request procedure

Editor’s Note: the name of the NSProv_SC, NSProv_SP, NSSProv_SP needs revisiting according to the discussion of service based management architecture.
1)
Network Slice Provisioning Service Provider (NSProv_SP) receives a ModifyNsiRequest from Network Slice Provisioning Service Consumer (NSProv_SC) with the management identifier of NSI and the new network slice related requirements.
Editor’s Note: the operation of ModifyNsi is asynchronous or synchronous is FFS, depends on the discussion of definition of ModifyNsi operation.
2)
Based on the new network slice related requirements, NSProv_SP invokes the feasibility check procedure. If the modification requirements can be satisfied, go to step 3), else go to step 5). 
3) NSProv_SP decomposes the NSI modification request into NSSI modification request(s), i.e., generating the new network slice subnet related requirements for each NSSI if needed. 

4) NSProv_SP, as the role of Network Slice Subnet Provisioning Service Consumer (NSSProv_SC), invokes the NSSI modification procedure.
5) NSProv_SP sends NSI modification result to NSProv_SC.
7.7
Procedure of Obtaining Network Slice Subnet Capability
The clause illustrates possible procedures of obtaining network slice subnet capability information (e.g. supported maximum latency, supported capacity (e.g. maximum user number)) of network slice subnet instance(s) which can be provided by network slice subnet management service provider. 
Editor’s Note: it is FFS for the detailed information of network slice subnet capability information of NSSI (s) provided by network slice subnet management service provider.
7.7.1
Querying Network Slice Subnet Capability Information
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Figure 7.7-1 Procedure of querying network slice subnet capability information
1)
Network Slice Subnet Management Service Consumer (NSSMS_C) wants to query the NSS capability information of the NSSI(s) which can be provided by corresponding Network Slice Subnet Management Service Consumer (NSSMS_P), NSSMS_C sends NSS capability querying request to NSSMS_P to obtain the NSS capability information of the NSSI(s) which can be provided by corresponding NSSMS_P.

2)
NSSMS_P processes the NSS capability information querying request.

3)
NSSMS_P sends the NSS capability information (e.g. supported maximum latency, supported capacity (e.g. user number)) of NSSI(s) that can be provided by itself to NSSMS_C.

7.7.2
Notify Network Slice Subnet Capability Information
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Figure 7.7-2 Procedure of notifying network slice subnet capability information
1)
NSSMS_C wants to subscribe the change notification of NSS capability information of the NSSI(s) can be provided by NSSMS_Provider, NSSMS_C sends NSS Capability change subscription request to NSSMS_P to subscribe the NSS capability information change notification.

2)
NSSMS_P sends the subscribe response to NSSMS_C.
3)
NSS capability information of the NSSI(s) can be provided by NSSMS_P changes.

4)
NSSMS_P notify NSSMF_C with the NSS capability information (e.g. supported maximum latency, supported capacity (e.g. user number)) of NSSI(s) which can be provided by itself.

8
RESTful HTTP-based solution set
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