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[bookmark: _Toc19715472][bookmark: _Toc51326670][bookmark: _Toc51326787][bookmark: _Toc145687651]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".
[2]	3GPP TS 28.525: "Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Requirements".
[3]	ETSI GS NFV-IFA 013 (V4.53.1) (20232-096): "Network Function Virtualisation (NFV); Release 4; Management and Orchestration; Os-Ma-nfvo reference point - Interface and Information Model Specification".
[4]	3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements".
[5]	3GPP TS 22.261 "Service requirements for next generation new services and markets".
[6]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
[7]	3GPP TS 28.526: "Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Procedures"Void.
[8]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[9]	GSMA NG.116 Generic Network Slice Template v9.0 (2023-04-27) - NG.116-v9.0.pdf (gsma.com).
[10]	3GPP TS 23.501: "Technical Specification Group Services and System Aspects;System Architecture for the 5G System;Stage 2".
[11]	3GPP TS 38.300: "Technical Specification Group Radio Access Network;NR; NR and NG-RAN Overall Description;Stage 2".
[12]	ETSI GS NFV-IFA 014 (V4.2.1) (2021-05): "Network Function Virtualisation (NFV); Release 4; Management and Orchestration; Network Service Templates Specification".
[13]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[14]	ETSI GS NFV-IFA 011 (V4.3.1) (2022-06): "Network Function Virtualisation (NFV); Release 4; Management and Orchestration; VNF Descriptor and Packaging Specification".
[15]	ETSI GS NFV-IFA 008 (V4.3.1) (2022-05): "Network Function Virtualisation (NFV); Release 4; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".


	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]2nd Change


[bookmark: _Toc19715543][bookmark: _Toc51326741][bookmark: _Toc51326858][bookmark: _Toc145687721]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.
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _CRFigure7_31]Figure 7.3-1: Network Slice Subnet Instance Allocation Request procedure
1a-1)	Network Slice Subnet Management Service Provider (NSSMS_P) receives an AllocateNssi request (see AllocateNssi operation defined in clause 6.5.2) from Network Slice Subnet Management Service Consumer NSSMS_C with network slice subnet related requirements (network slice subnet related requirements defined in SliceProfile see clause 6.3.4 in TS 28.541 [6]).
1a-2)	The NSSMS_P creates an MOI of NetworkSliceSubnetController and configures attribute sliceProfileId to control and monitor network slice subnetallocation process. NSSMS_P starts to perform the network slice subnet allocation process.
1a-3) The NSSMS_P sends AllocateNssi response to the NSSMS_C. The sliceProfileId is included in the AllocateNssi response.
1a-4) NSSMS_P sends notification (see notfyMOICreation defined in TS 28.532 [8]) to NSSMS_C to notify the DN of the created NetworkSliceSubnetController instance.
1b-1)	NSSMS_P receives a createMOI request (see createMOI operation defined in TS 28.532 [8]) from NSSMS_C with network slice subnet controller (see NetworkSliceSubnetController IOC and its attribute defined in TS 28.541[6])) including the network slice subnet related requirements in attribute inputSliceProfile. 
1b-2)	The NSSMS_P creates an MOI of NetworkSliceSubnetController. 
1b-3)	The NSSMS_P sends the response to NSSMS_C for the createMOI request.
NOTE: Network slice subnet allocation may be initiated using AllocateNssi operation as described in steps 1a or createMOI operation as described in 1b.
2) NSSMS_P may invoke corresponding procedure of feasibility check and reservation of network slice subnet as described in clause 7.14. If the network slice subnet related requirements can be satisfied, the following step 3) to step 5) are needed, else go to step 6).
3)	Based on the network slice subnet related requirements and the existing NetworkSliceSubnet MOI capabilities, NSSMS_P decides whether to use an existing NetworkSliceSubnet MOI or create a new NetworkSliceSubnet MOI. If the network slice subnet related requirements allow the requested NetworkSliceSubnet MOI to be shared and if an existing suitable NetworkSliceSubnet MOI can be reused, the NSSMS_P decides to use the existing NetworkSliceSubnet MOI.
4a-1) If using an existing NetworkSliceSubnet MOI, the NSSMS_ P identifies the NetworkSliceSubnet MOI to be re-used.
4a-2)	The NSSMS_P configures NetworkSliceSubnet MOI (attribute networkSliceSubnetControllerRef) with the DN of NetworkSliceSubnetController MOI.
4a-3)	NSSMS_P configures the NetworkSliceSubnetController MOI (attribute networkSliceSubnetRef) with DN of NetworkSliceSubnet MOI (identified in step 4a-1). 
4a-4)	If the existing NetworkSliceSubnet MOI needs to be modified to satisfy the network slice subnet related requirements, the NSSMS_P invokes the procedure of network slice subnet instance modification as described in clause 7.7.
4b-1)	If using a new NetworkSliceSubnet MOI, the NSSMS_P creates an MOI of NetworkSliceSubnet. The NSSMS_P configures NetworkSlice MOI (attribute networkSliceSubnetControllerRef) with DN of NetworkSliceSubnetController MOI.
4b-2)	NSSMS_P configures the NetworkSliceSubnetController MOI (attribute networkSliceSubnetRef) with DN of NetworkSliceSubnet MOI (identified in step 4b-1). 
4b-3) NSSMS_P derives the corresponding network slice subnet constituent (i.e., NF constituent NetworkSliceSubnet) related requirements and transport network related requirements (e.g., 3GPP endpoint information, latency requirements, bandwidth requirements and isolation requirements) from the received network slice subnet related requirements. Part of these requirements may be referenced by attribute epTransportRef as defined in clause 6.3.2.2 in TS 28.541[6]. Before NSSMS_P derives the constituent network slice subnet related requirements, NSSMS_Provider may invoke corresponding network slice subnet capability information querying procedure as described in clause 7.8.2.
4b-4)	If the NetworkSliceSubnet MOI 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 [3]) based on network slice subnet related requirements. NSSMS_P determines new VNF instance(s) that need to be deployed and the existing VNF instance(s) that need to be reused according to the necessary network function(s) and then derives the profile of virtual link(s) according to the connection requirements between the network functions. NSSMS_P chooses a proper NSD deployment flavour and creates data concerning the SAPs of the NS instance. NSSMS_P invokes the NS instantiation procedures to create a NS instance. 

NOTE:	For the interaction with ETSI NFV MANO, NS instantiation procedure is described in clause 7.3.3 in ETSI GS NFV-IFA 013 [3]TS 28.526 [7].
4b-5)	NSSMS_P configures NetworkSliceSubnet MOI attribute nsInfo with NS instance information.
4b-6) For each required constituent network slice subnet (NetworkSliceSubnet MOIs), the following step 4b-6a) and 4b-6b) are needed:
4b-6a)	NSSMS_P invokes procedure of network slice subnet instance allocation.
4b-6b)	NSSMS_P configures NetworkSliceSubnet MOI attribute networkSliceSubnetRef with DN of NetworkSliceSubnet MOI.
4b-7)	For each required constituent NF instance (ManagedFunction MOI), the following step 4b-7a) and 4b-7b) are needed:
4b-7a)	NSSMS_P invokes procedure of NF instance creation described in clause 7.10 or procedure of NF instance modification described in clause 7.11.
4b-7b)	NSSMS_P configures NetworkSliceSubnet MOI attribute managedFunctionRef with DN of ManagedFunction MOI.
4b-8)	For each required transport network related requirements, NSSMS_P invokes corresponding procedure of coordination with relevant TN Manager to handle the TN part as described in clause 7.9.
5)	NSSMS_P configures NetworkSliceSubnetController MOI attributes operationalState, administrativeState, availabilityStatus and processMonitor to indicate completion of the procedure. 
The NSSMS_C may check the status and completion of the network slice subnet allocation procedure any time by monitoring the values of NetworkSliceSubnetController MOI attributes operationalState, administrativeState, availabilityStatus and processMonitor by querying the values or by subscribing to notifications.
Following step 6) describes the procedures for NSSMS_C to monitor network slice allocation progress and result. These steps can happen anytime after the NetworkSliceSubnetController MOI is created and its DN is notified to the NSSMS_C (step 1a-4 or step 1b-3).
6a) The NSMS_P sends notification (see notifyMOIAttributeValueChanges defined in TS 28.532 [8]) to NSMS_C to notify the progress and result for network slice allocation process (see attributes in NetworkSliceController IOC). 
6b) The NSMS_Provider sends query request to NSMS_Provider to query the attribute value of NetworkSliceController instance to obtain the progress and result (including DN of the NetworkSlice instance) for network slice allocation process.




	3rd Change


[bookmark: _Toc19715545][bookmark: _Toc51326743][bookmark: _Toc51326860][bookmark: _Toc145687723]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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[bookmark: _CRFigure7_51]Figure 7.5-1: Network slice subnet instance deallocation procedure
1a-1) The network slice subnet management service provider (NSSMS_P) receives DeallocateNssi request (see DeallocateNssi operation defined in clause 6.5.4) from network slice subnet management service consumer (NSSMS_C) indicating that the NetworkSliceSubnet MOI is no longer needed for the given requirements i.e SliceProfile.
1a-2)	NSSMS_P identifies the DN of NetworkSliceSubnet MOI from the attribute networkSliceSubnetRef and value of attribute sliceProfileId from the NetworkSliceSubnetController MOI to be deleted. 
1a-3)	NSSMS_P updates NetworkSliceSubnet MOI (identified in step 1b-2) attribute networkSliceSubnetControllerRef to remove the DN of NetworkSliceSubnetController MOI to be deleted.
1a-4)	NSSMS_P deletes NetworkSliceSubnetController MOI. 
1a-5) NSSMS_P sends response (see DeallocateNssi operation defined in clause 6.5.4) of NSSI deallocation service to NSSMS_C.
1b-1)	If CRUD operations are visible to the NSSMS_C, then NSSMS_P receives a deleteMOI request (see deleteMOI operation defined in TS 28.532 [8]) from NSSMS_C with network slice controller (see NetworkSliceSubnetController IOC and its attribute defined in TS 28.541[6])). 
1b-2)	NSSMS_P identifies the DN of NetworkSliceSubnet MOI from the attribute networkSliceSubnetRef and value of attribute sliceProfileId from the NetworkSliceSubnetController MOI to be deleted. 
1b-3)	NSSMS_P updates NetworkSliceSubnet MOI (identified in step 1b-2) attribute networkSliceSubnetControllerRef to remove the DN of NetworkSliceSubnetController MOI to be deleted.
1b-4)	NSSMS_P deletes NetworkSliceSubnetController MOI. 
1b-5)	NSSMS_P sends the response to NSSMS_C for the deleteMOI request. 
2) The NSSMS_P may decide to delete or modify the NetworkSliceSubnet MOI (identified in step 1b-2). 
3a)	If NSSMS_P decides to delete the NetworkSliceSubnet MOI, then it performs the following steps: 
3a-1)	NSSMS_P invokes procedure of network slice subnet instance deallocation as described in clause 7.5 for each constituent NetworkSliceSubnet MOI(s) that is configured in attribute networkSliceSubnetRef of NetworkSliceSubnet MOI (identified in step 1b-2).
3a-2) For each constituent NF instance (ManagedFunction MOI DN that is configured in attribute of managedFunctionRef of NetworkSliceSubnet MOI identified in step 1b-2), NSSMS_P invokes procedure of NF instance deletion as described in clause 7.12 only if the NF is dedicated for the NetworkSliceSubnet MOI (identified in step 1b-2)  and not being used by any other NetworkSliceSubnet MOIs in the network, otherwise, NSSMS_P procedure of NF instance modification as described in clause 7.11.
3a-3) NSSMS_P invokes TN related coordination procedure with responsible manager as described in clause 7.9 if the NetworkSliceSubnet MOI consists of TN part.
3a-4) NSSMS_P invokes NS termination procedure if the NetworkSliceSubnet MOI contains virtualized part.

NOTE:	For the interaction with ETSI NFV MANO, NS termination procedure is described in clause 7.3.7 in ETSI GS NFV-IFA 013 [3].TS 28.526 [7].
3a-5)	NSSMS_P deletes the NetworkSliceSubnet MOI.
3b)	If NSSMS_P decides to modify the NetworkSliceSubnet MOI, then it performs the following sub steps: 
3b-1)	For each constituent NetworkSliceSubnet MOI, NSSMS_P invokes the procedure of network slice subnet instance modificationas described in clause 7.6.
3b-2)	NSSMS_P modifies the NetworkSliceSubnet MOI to update the sliceProfileList (using the sliceProfileId identified in step 1b-2) and may update other attributes.
If the NSSMS_C has subscribed for the notification, then NSSMS_P sends notification for deletion (see notifyMOIDeletion operation defined in TS 28.532 [8]) and notification for the attribute value changes (see notifyMOIAttributeValueChanges operation defined in TS 28.532 [8]) of NetworkSliceSubnetController MOI and NetworkSliceSubnet MOI.

	[bookmark: _Hlk149652758]4th Change


[bookmark: _Toc19715547][bookmark: _Toc51326745][bookmark: _Toc51326862][bookmark: _Toc145687725]7.7	Procedure of Network Slice Subnet Instance Modification
The Figure 7.7-1 illustrates the procedure of modifying an existing NSSI.

[image: A screenshot of a computer program
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[bookmark: _CRFigure7_71]Figure 7.7-1: Network Slice Subnet Instance Modification Request procedure

1a)	Network Slice Subnet Management Service Provider (NSSMS_P) receives a modifyMOIAttributes request (defined in TS 28.532 [8]) from Network Slice Subnet Management Service Consumer (NSSMS_C) with the DN of NetworkSliceSubnet MOI and the new network slice subnet related requirements (see SliceProfile defined in clause 6.3.3 in TS 28.541[6]).
1b-1)	Network Slice Subnet Management Service Provider (NSSMS_P) receives a modifyMOIAttributes request (defined in TS 28.532 [8]) from Network Slice Subnet Management Service Consumer (NSSMS_C) with the DN of NetworkSliceSubnetController MOI (see NetworkSliceSubnetController IOC and its attribute defined in TS 28.541[6]) and the new network slice subnet related requirements in attribute inputSliceProfile. The NSSMS_C may check the status and completion of the network slice instance modification procedure any time by monitoring the values of NetworkSliceSubnetController MOI attributes operationalState, administrativeState, availabilityStatus and processMonitor by querying the values or by subscribing to notifications.
1b-2)	The NSSMS_P updates NetworkSliceSubnetController MOI attributes inputSliceProfile, and may update attributes operationalState, availabilityStatus and processMonitor to indicate progress.  
1b-3)	The NSSMS_P sends the response to NSSMS_C for the modifyMOIAttributes request.
2)	Based on the new network slice subnet related requirements, NSSMS_P invokes the procedure of feasibility check and reservation of network slice subnet as described in clause 7.14. If the modification requirements can be satisfied, go to step 3), else go to step 6).
3) NSSMS_P decomposes the NetworkSliceSubnet MOI modification request into modification requests for each constituent MOIs.
4a)	NSSMS_P invokes procedure of network slice subnet instance modification for each constituent NetworkSliceSubnet MOI(s) that is configured in attribute networkSliceSubnetRef of the NetworkSliceSubnet MOI.
4b)	For each constituent NF instance (ManagedFunction MOI DN that is configured in attribute of managedFunctionRef of NetworkSliceSubnet MOI), NSSMS_P invokes procedure of NF instance creation as described in clause 7.10 or procedure of NF instance modification as described in clause 7.11.
4c)	If the NetworkSliceSubnet MOI contains the virtualized part, NSSMS_P invokes the NS instance scaling and/or NS instance updating and/or NS instance instantiation procedures. For the interaction with ETSI NFV MANO the procedures areas described in ETSI GS NFV-IFA 013 [3]TS 28.526 [7].
4d) If the NetworkSliceSubnet MOI contains the TN part, NSSMS_P invokes the corresponding procedure of coordination with relevant TN Manager to handle the TN part as described in clause 7.9.
5) NSSMS_P updates NetworkSliceSubnet MOI attributes.
6a)	If NSSMS_P sent new network slice subnet related requirements in NetworkSliceSubnet MOI (in step 1a), then NSMS_P sends response for modifyMOIAttributes.
6b)	If NSSMS_C sent the new network slice subnet related requirements in NetworkSliceSubnetController MOI (in step 1b-1), then NSSMS_P updates NetworkSliceSubnetController MOI attributes operationalState, administrativeState, availabilityStatus and processMonitor to indicate completion of the procedure. 

	5th Change


[bookmark: _Toc19715554][bookmark: _Toc51326752][bookmark: _Toc51326869][bookmark: _Toc145687732]7.9.2	Interaction with NFVO as TN Manager
This clause considers the procedure of interaction between the 3GPP management system and the NFVO, which behaves as TN Manager, to satisfy the TN related requirements for the virtual links used in NSSI. The procedure is applicable to creation and modification of the NSSI.
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[bookmark: _CRFigure7_9_21]Figure 7.9.2-1: Interaction with NFVO as TN manager to support network slicing
1)	Network Slice Subnet Management Service Provider (NSSMS_P) derives the TN related requirements (e.g. 3GPP endpoint information, latency requirements, bandwidth requirements, isolation requirements) for the TN part to be used in the NSSI.
2) To satisfy the TN related requirements NSSMS_P invokes the corresponding NS instance lifecycle management procedures as described in ETSI GS NFV-IFA 013 [3]TS 28.526 [7]. 
3) After the NFVO executes the requested operation, it sends the corresponding notification to the NSSMS_P as described in ETSI GS NFV-IFA 013 [3]TS 28.526 [7].


	[bookmark: _Toc462827461][bookmark: _Toc458429818]End of changes
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NSSMS_P sends response for modiyMOIAlirbutes request received in step 12, ]

6a. modifyMOIAttributes(modificationListOu

)response |

i HSSMS € serit new network siice reliated fequirements in HietworkSiiceSubnetControlier MOI (in step 1b-1)]

! 16b. Updates attributes of NetworkSliceSubnetController MOI
| | indicating completion of the procedure
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