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[bookmark: _Toc19715542][bookmark: _Toc51326740][bookmark: _Toc51326857][bookmark: _Toc97824010]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
1)	Network Slice Management Service Provider (NSMS_Provider) receives an AllocateNsi request (see AllocateNsi operation defined in clause 6.5.1) from Network Slice Management Service Consumer (NSMS_Consumer) with network slice related requirements (the network slice related requirements are defined as the attributes in the ServiceProfile see clause 6.3.3 in TS 28.541 [6]).
2)	Based on the network slice related requirement and the knowledge of the capabilities of existing deployed network slices, the NSMS_Provider compare/match the provided requirements against all the candidate NetworkSlice instances, and then 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) 3a-1) 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 as described in clause 7.6.the NSMS_Provider identifies the existing NetworkSlice MOI. 
3a-2) The NSMS_Provider sends AllocateNsi response to the NSMS_Consumer with the DN of the NetworkSlice MOI, identified in step 3a-1.
3a-3) The identified NetworkSlice MOI needs to be modified to satisfy the network slice related requirements and the NSMS_Provider invokes the procedure to modify the existing NSI as described in clause 7.6.
3a-4) The NSMS_Provider associates the received ServiceProfile with the identified existing NetworkSlice MOI. Additionally, the NSMS_Provider may configure other configuration information for the NetworkSlice MOI. The NSMS_Provider notifies the updated NetworkSlice MOI attributes to NSMS_Consumer.
NOTE: The already running services of the re-used slice must not be impacted. Therefore neither the allocateNSI nor any of its side effects are allowed to cause: operationalState=disabled, lifecycleState=planned, or any non-empty availability status.
3b-1) If creating a new NSI, the NSMS_Provider creates the MOI NetworkSlice instance.
3b-2) The NSMS_Provider sends AllocateNsi response to the NSMS_Consumer with the DN of the NetworkSlice MOI, created in step 3b-1.
3b-3) The NSMS_Provider updates the NetworkSlice MOI instance states. Additionally, the NSMS_Provider may configure other configuration information for the NetworkSlice MOI. 
The NSMS_Provider sends notification notifyMOICreation (defined in clause 6.5.2 in TS 28.541 [6] and clause 11.1.1.7 in TS 28.532 [8]) with the following attributes to NSMS_Consumer:
-	DN of the NetworkSlice MOI in attribute objectInstance.
-	The following NetworkSlice instance states in attributeList:
-	operationalState=disabled
-	lifecycleState=planned
-	availabilityStatus=[not_installed, dependency]
NOTE: The NetworkSlice instance states indicate that the MOI has been created, but corresponding network slice subnets are not created. 
-	lifecycleState=planned: The NetworkSlice object has been created, but the resources are not yet created
      -	availabilityStatus=not installed: Parts needed for the NetworkSlice are still missing
      -	availabilityStatus=dependency: Dependencies for the NetworkSlice are not working
3b-4) When the Network Slice is created, the NSMS_Provider updates the NetworkSlice MOI instance states. 
The NSMS_Provider sends notification notifyMOIAttributeValueChanges (defined in clause 6.5.2 in TS 28.541 [6] and clause 11.1.1.7 in TS 28.532 [8]) with the following attributes to NSMS_Consumer:
-	DN of the NetworkSlice MOI in attribute objectInstance.
-	The following NetworkSlice instance states in attributeList:
-	lifecycleState=installed 
NOTE: The NetworkSlice instance states indicate that the MOI has been created. 
-	lifecycleState=installed: The NetworkSlice as such has been created
      -	availabilityStatus=not installed: Parts needed for the NetworkSlice are still missing
      -	availabilityStatus=dependency: Dependencies for the NetworkSlice are not working

3b-51) If creating a new NSI, theThe NSMS_Provider derives the network slice subnet related requirements from the received network slice related requirements. Before NSMS_Provider derives the network slice subnet related requirements, NSMS_Provider may invoke corresponding network slice subnet capability information querying procedure as described in clause 7.8.
3b-26)	The NSMS_Provider invokes the NSSI allocation procedure, by sending AllocateNssi request to NSSMS_Provider, as described in clause 7.3. 
3b-7) The NSMS_Provider configures the NetworkSlice MOI with the DN of MOI for the NetworkSliceSubnet. 
3b-8) The NSMS_Provider and send notification notifyMOIAttributeValueChanges (defined in clause 6.5.2 in TS 28.541 [6], clause 11.1.1.9 in TS 28.532 [8]) with the following attributes to NSMS_Consumer:
-	DN of the NetworkSlice MOI in attribute objectInstance.
-	The following NetworkSlice instance states in attributeValueChange:
-	updated networkSliceSubnetRef
3b-9) When allocation of NetworkSlice and all its constituents is completed, the NSMS_Provider updates the NetworkSlice MOI instance states. Additionally, the NSMS_Provider may configure other configuration information for the NetworkSlice MOI. The NSMS_Provider sends notification notifyMOIAttributeValueChanges (defined in clause 6.5.2 in TS 28.541 [6], clause 11.1.1.9 in TS 28.532 [8]) with the following attributes to NSMS_Consumer:
-	DN of the NetworkSlice MOI in attribute objectInstance.
-	The following NetworkSlice instance states in attributeValueChange:
-	operationalState=enabled
-	availabilityStatus=null

3b-3)	The NSMS_Provider creates the MOI for NetworkSlice and configures the MOI with the DN of MOI for the NetworkSliceSubnet, other configuration information may be configured for the created MOI.
NOTE:	The detailed configuration information is described in network slice NRM (see NetworkSlice IOC defined in clause 6.3.1 in TS 28.541 [6]).
4) The NSMS_Provider sends NSI allocation result (see AllocateNsi operation defined in clause 6.5.1) to the NSMS_Consumer. If an existing NSI is modified or a new NSI is created successfully to satisfy the network slice related requirements, the result includes the relevant network slice instance information (see NetworkSlice IOC defined in clause 6.3.1 in TS 28.541 [6]):
-	DN of the NetworkSlice.
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.
[bookmark: _Toc19715543][bookmark: _Toc51326741][bookmark: _Toc51326858][bookmark: _Toc97824011]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_PNSSMS_Provider) receives an AllocateNssi request (see AllocateNssi operation defined in clause 6.5.2) from Network Slice Subnet Management Service Consumer (NSSMS_CNSSMS_Consumer) with network slice subnet related requirements (network slice subnet related requirements defined in SliceProfile see clause 6.3.4 in TS 28.541 [6]).
2) NSSMS_ProviderNSSMS_P checks 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 and the existing NSSI capabilities, NSSMS_ProviderNSSMS_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_ProviderNSSMS_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 as described in clause 7.7.4a-1) If using an existing NSI, the NDSMS_Provider identifies the existing NetworkSliceSubnet MOI. 
4a-2) The NSSMS_Provider sends AllocateNssi response to the NSSMS_Consumer with the DN of the NetworkSliceSubnet MOI, identified in step 4a-1.
4a-3) The identified NetworkSliceSubnet MOI needs to be modified to satisfy the network slice related requirements and the NSMS_Provider invokes the procedure to modify the existing NSSI as described in clause 7.7.
4a-4) The NSSMS_Provider associates the received SliceProfile with the identified existing NetworkSliceSubnet MOI. Additionally, the NSSMS_Provider may configure other configuration information for the NetworkSliceSubnet MOI. The NSSMS_Provider notifies the updated NetworkSliceSubnet MOI attributes to NSSMS_Consumer.
NOTE: The already running services of the re-used slice must not be impacted. Therefore neither the allocateNssi nor any of its side effects are allowed to cause: operationalState=disabled, lifecycleState=planned, or any non-empty availability status.
4.b-1b.1) If creating a new NSSI, the NSSMS_P creates the NetworkSliceSubnet MOI. 
4b-2) The NSSMS_Provider sends AllocateNssi response to the NSSMS_Consumer with the DN of the NetworkSliceSubnet MOI, created in step 3b-1.
4b-3) The NSSMS_Provider updates the NetworkSliceSubnet MOI instance states. Additionally, the NSMS_Provider may configure other configuration information for the NetworkSliceSubnet MOI. 
The NSSMS_Provider sends notification notifyMOICreation (defined in clause 6.5.2 in TS 28.541 [6] and clause 11.1.1.7 in TS 28.532 [8]) with the following attributes to NSSMS_Consumer:
-	DN of the NetworkSliceSubnet MOI in attribute objectInstance.
-	The following NetworkSliceSubnet instance states in attributeList:
-	operationalState=disabled
-	lifecycleState=planned
-	availabilityStatus=[not_installed, dependency]
NOTE: The NetworkSliceSubnet instance states indicate that the MOI has been created, but corresponding network slice subnets are not created. 
-	lifecycleState=planned: The NetworkSliceSubnet object has been created, but the resources are not yet created
      -	availabilityStatus=not installed: Parts needed for the NetworkSliceSubnet are still missing
      -	availabilityStatus=dependency: Dependencies for the NetworkSliceSubnet are not working
4b-4) When the Network Slice Subnet is created, the NSSMS_Provider updates the NetworkSliceSubnet MOI instance states. 
The NSSMS_Provider sends notification notifyMOIAttributeValueChanges (defined in clause 6.5.2 in TS 28.541 [6] and clause 11.1.1.7 in TS 28.532 [8]) with the following attributes to NSSMS_Consumer:
-	DN of the NetworkSliceSubnet MOI in attribute objectInstance.
-	The following NetworkSliceSubnet instance states in attributeList:
-	lifecycleState=installed 
NOTE: The NetworkSliceSubnet instance states indicate that the MOI has been created. 
-	lifecycleState=installed: The NetworkSliceSubnet as such has been created
      -	availabilityStatus=not installed: Parts needed for the NetworkSliceSubnet are still missing
      -	availabilityStatus=dependency: Dependencies for the NetworkSliceSubnet are not working

4b-5) NSSMS_Provider 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 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_Provider derives the constituent network slice subnet related requirements, NSMS_Provider may invoke corresponding network slice subnet capability information querying procedure as described in clause 7.8.2.
[bookmark: OLE_LINK2]4.1b.2-6)	If the NSSI to be created contains virtualisation part (i.e. VNF or VL), NSSMS_Provider 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_Provider 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_Provider NSSMS_P chooses a proper NSD deployment flavour and creates data concerning the SAPs of the NS instance. NSSMS_Provider NSSMS_P invokes the NS instantiation procedures to create a NS instance. NSSMS_Provider NSSMS_P configures the NSS MOI with the NS instance identifier.
NOTE:	NS instantiation procedure is described in TS 28.526 [7].
4b-7.1b.3) For each required NSSI constituent, the following step 4b-7a4.1b.3a) and 4b-7b4.1b.3b) are needed:
4b-7a.1b.3a) If the required NSSI constituent is constituent NSSI, NSSMS_Provider NSSMS_P invokes NSSI Allocation Procedure.
4b-7b.1b.3b) If the required NSSI constituent is NF instance, NSSMS_Provider NSSMS_P invokes NF Creation Procedure as described in clause 7.10 or NF Modification Procedure as described in clause 7.11.
4b-8.1b.4)	NSSMS_P NSSMS_Provider configures the NetworkSliceSubnet MOI with the DN of the MOI for NSSI constituent (i.e. ManagedFunction MOI, NetworkSliceSubnet MOI).
4.1b.5b-9)	 For each required transport network related requirements, NSSMS_Provider NSSMS_P invokes corresponding procedure of coordination with relevant TN Manager to handle the TN part as described in clause 7.9.
4b-10) When allocation of NetworkSliceSubnet and all its constituents is completed, the NSSMS_Provider updates the NetworkSliceSubnet MOI instance states. Additionally, the NSSMS_Provider may configure other configuration information for the NetworkSliceSubnet MOI. The NSSMS_Provider sends notification notifyMOIAttributeValueChanges (defined in clause 6.5.2 in TS 28.541 [6], clause 11.1.1.9 in TS 28.532 [8]) with the following attributes to NSSMS_Consumer:
-	DN of the NetworkSliceSubnet MOI.
-	NS instance Info (e.g. NSinstanceId)
-	The following NetworkSlice instance states in attributeValueChange:
-	operationalState=enabled
-	availabilityStatus=null

5)	The NSSMS_P sends the NSSI allocation result (see AllocateNssi operation defined in clause 6.5.2) to the NSSMS_C. If the NSSI is created successfully, the result includes the relevant constituent network slice subnet instance information (see NetworkSliceSubnet IOC defined in clause 6.3.2 in TS 28.541 [6]):
-	DN of the NetworkSliceSubnet MOI.
-	NS instance Info (e.g. NSinstanceId)
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.
[bookmark: _Toc19715544][bookmark: _Toc51326742][bookmark: _Toc51326859][bookmark: _Toc97824012]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 (see DeallocateNsi operation defined in clause 6.5.3) from network slice management service consumer (NSMS_C) indicating that the NetworkSlice MOI is no longer needed for the given requirements i.e ServiceProfile.
2) The NSMS_P sends the NSI deallocation response (see DeallocateNsi operation defined in clause 6.5.3) to NSMS_C.
3) The NSMS_P may decide to terminate the NSI, then it invokes the NSSI deallocation procedure as described in clause 7.5.
4) The NSMS_P may decide not to terminate the NSI but to modify the NSI, then it invokes the NSI modification procedure as described in clause 7.6.
[bookmark: _Toc19715545][bookmark: _Toc51326743][bookmark: _Toc51326860][bookmark: _Toc97824013]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 (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.
2) NSSMS_P sends response (see DeallocateNssi operation defined in clause 6.5.4) of NSSI deallocation service to NSSMS_C.
3-a) NSSMS_P may decide to terminate the NSSI, it invokes (constituent) NSSI deallocation procedure as described in clause 7.5 if the NSSI consists of constituent NSSI.
3-b) NSSMS_P invokes NF deletion procedure as described in clause 7.12 only if the NF is dedicated for this NSSI and not being used by any other NSSI in the network, otherwise, NSSMS_P invokes  NF modification procedure as described in clause 7.11.
3-c) NSSMS_P invokes TN related coordination procedure with responsible manager as described in clause 7.9 if the 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 [7].
4) NSSMS_P may decide not to terminate the NSSI, it invokes NSSI modification procedure as described in clause 7.7.
[bookmark: _Toc19715546][bookmark: _Toc51326744][bookmark: _Toc51326861][bookmark: _Toc97824014]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
1)	Network Slice Management Service Provider (NSMS_P) receives a modifyMOIAttributes operation defined in TS 28.532 [8] from Network Slice Management Service Consumer (NSMS_C) with the DN of NetworkSlice MOI and the new network slice related requirements (see ServiceProfile defined in clause 6.3.3 in TS 28.541[6]).
2)	Based on the new network slice related requirements, NSMS_P invokes the feasibility check procedure. If the modification requirements can be satisfied, go to step 3), else go to step 5). 
3) NSMS_P decomposes the NetworkSlice MOI modification request into NSSI modification request(s), i.e., generating the new network slice subnet related requirements for each NSSI if needed. 
4) NSMS_P, as the role of Network Slice Subnet Management Service Consumer (NSSMS_C), invokes the NSSI modification procedure.
5) NSMS_P sends NSI modification result (see modifyMOIAttributes operation defined in TS 28.532 [8]) to NSMS_C.
[bookmark: _Toc19715547][bookmark: _Toc51326745][bookmark: _Toc51326862][bookmark: _Toc97824015]7.7	Procedure of Network Slice Subnet Instance Modification
The Figure 7.7-1 illustrates the procedure of modifying an existing NSSI.

[image: Generated by PlantUML]
Figure 7.7-1: Network Slice Subnet Instance Modification Request procedure
1)	Network Slice Subnet Management Service Provider (NSSM_SP) receives a modifyMOIAttributes operation defined in TS 28.532 [8] from Network Slice Subnet Management Service Consumer (NSSM_SC) 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]).
2)	Based on the new network slice subnet related requirements, NSSM_SP invokes the feasibility check procedure. If the modification requirements can be satisfied, go to step 3), else go to step 5).
3) NSSM_SP decomposes the NetworkSliceSubnet MOI modification request into modification requests for each NSSI constituent.
4a) If the requested NSSI constituent is constituent NSSI, NSSM_SP invokes NSSI modification procedure as described in clause 7.7.
4b) If the requested NSSI constituent is NF instance, NSSM_SP invokes NF creation procedure as described in clause 7.10 or NF modification procedure as described in clause 7.11.
4c)	If the NSSI contains the virtualized part, NSSM_SP invokes the NS instance scaling and/or NS instance updating and/or NS instance instantiation procedure as described in TS 28.526 [7].
4d) If the NSSI contains the TN part, NSSM_SP invokes the TN related coordination procedure as described in clause 7.9.
5) NSSM_SP sends NSSI modification results (see modifyMOIAttributes operation defined in TS 28.532 [8]) to NSSM_SC. 
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Therefore neither the allocateNssi nor any of ts side effects are allowed to cause:
operationalState=disabled, IfecycleState=planned, or any non-empty availabilty status

[Create new lictworkSiiceSubnet MOI|

4b:2. AllocateNssi (NetworkSliceSubnet DN) respanse

4b-1. Create new NetworkSliceSubnet MOl

<NetworkSiiceSubnet DN> is the DN of the NetworkSlice Subnet MOl created in 46-1. )

4b-3. notifyMOIAttibuteValueChange( NetworkSliceSubnet, DN, attributeList=
operationalState=disabled,
liftecycleState=planned,
availabilltyStatus=[not installed, dependency],
sliceProfileList,
)

<

<

Note: lfecycleState=planned: The NetworkSliceSubnet object has been created, but the resources are not yet created
availabilltyStatus=not installed: Parts needsd for the NetworkSliceSubnet are still missing
availabilityStatus=dependency: Dependencies for the NetworkSliceSubnet are not working

4b-4. notifyMOIAttibuteValueChange( NetworkSliceSubnet, DN, attributeList=
liftecycleState=installed)

Note: lifecycleState=installed: The NetworkSliceSubnet as such has been created
availabilityStatus=not installed: Parts needed for the NetworkSliceSubnet are still missing

4b-10. notifyMOIAttibuteValus Change( NetworkSliceSubnet, DN, attributeList=
operationalState=enabled,
availabilityStatu

)

h
=

availabilityStatus=dependency: Dependencies for the NetworkSliceSubnet are not working

4b-5. Deriv the requirements for corresponding network slice subnet constitusnt(s) and transport network

VA or V)|

|4b-7b. NF provisioning procedure

4b-8. Configure the MOI for NSS! with the identifir of the MOI for the NSSI constituent

|

Tfor cach transport network requirements]

4b-9. Procedure of coordination with TN Manager|

When allocation of NetworkSliceSubnet and all ts companents are completed )
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