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actor "NSMS_C" as NSMS_Consumer
participant "\tNSMS_P\t\t" as NSMS_Provider

alt NSMS_C sends AllocateNsi request
   NSMS_Consumer -> NSMS_Provider: 1a-1. AllocateNsi(ServiceProfile) Request
   NSMS_Provider -> NSMS_Provider: 1a-2. Creates NetworkSliceController MOI
   NSMS_Provider --> NSMS_Consumer: 1a-3. AllocateNsi(ServiceProfileId) Response
   NSMS_Provider --> NSMS_Consumer: 1a-4. notifyMOICreation(\n\tobjectClass=NetworkSliceController, \n\tobjectInstance=DN of NetworkSliceController MOI,...) 
else NSMS_C sends createMOI request
   NSMS_Consumer -> NSMS_Provider: 1b-1. createMOI(\n\t managedObjectClass=NetworkSliceController, \n\t attributeListIn=inputServiceProfile,...) Request
   NSMS_Provider -> NSMS_Provider: 1b-2. Creates NetworkSliceController MOI
   NSMS_Provider --> NSMS_Consumer: 1b-3. createMOI() Response
end alt

NSMS_Provider -> NSMS_Provider: 2. Decides to create a new NetworkSlice MOI\
                              \n\t or use an existing NetworkSlice MOI.

alt Using an existing NetworkSlice MOI
   NSMS_Provider -> NSMS_Provider: 3a-1. Identifies the NetworkSlice MOI to re-use
   NSMS_Provider -> NSMS_Provider: 3a-2. Configures NetworkSlice MOI with \n DN of NetworkSliceController MOI
   NSMS_Provider -> NSMS_Provider: 3a-3. Configures NetworkSliceController MOI with \n DN of NetworkSlice MOI 
   opt If the existing NetworkSlice MOI needs to be modified 
      ref over NSMS_Provider
         3a-4. Procedure of Network Slice Instance Modification
      end ref
   end opt

else Creating a new NetworkSlice MOI
   NSMS_Provider -> NSMS_Provider: 3b-1. Derives the network slice subnet related requirements
   ref over NSMS_Provider
      4b-2. Procedure of Network Slice Subnet Instance Allocation
   end ref
   |||   
   NSMS_Provider -> NSMS_Provider: 3b-3. Creates NetworkSlice MOI and \n configures NetworkSlice MOI with \nDN of NetworkSliceController MOI and \nDN of NetworkSliceSubnet MOI  
   NSMS_Provider -> NSMS_Provider: 3b-4. Configures NetworkSliceController MOI with \n DN of NetworkSlice MOI 

   |||
end alt

NSMS_Provider -> NSMS_Provider: 4. Updates attributes of NetworkSliceController MOI\nindicating completion of the procedure

group Monitoring network slice allocation progress and result. \nThis can be happened anytime after step NetworkSliceController is created (i.e., step 1a-2 or step 1b-2)
alt obtain the progress and result by subscribe-notification method
    NSMS_Provider -> NSMS_Consumer: 5a. Notify network slice allocation progress and result \n (DN of NetworkSliceController MOI and its attributes)
else obtain the progress and result by query method
  NSMS_Consumer -> NSMS_Provider: 5b-1. Request to query the \n NetworkSliceController information (DN of NetworkSliceController)
  NSMS_Provider -> NSMS_Consumer: 5b-2. Response with the NetworkSliceController \n information (DN of NetworkSliceController and values of its attribute)       
end alt


@enduml 

C.a	Procedure of Network Slice Subnet Instance Allocation
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actor "NSSMS_C" as NSSMS_Consumer
participant "NSSMS_P" as NSSMS_Provider

'alt CRUD operations not visible to the consumer
alt NSSMS_C sends AllocateNssi request
   NSSMS_Consumer -> NSSMS_Provider: 1a-1. AllocateNssi(SliceProfile) Request
   NSSMS_Provider -> NSSMS_Provider: 1a-2. Creates NetworkSliceSubnetController MOI
   NSSMS_Provider --> NSSMS_Consumer: 1a-3. AllocateNssi(SliceProfileId) Response
   NSSMS_Provider -> NSSMS_Consumer: 1a.4. notifyMOICreation(\n\tobjectClass=NetworkSliceSubnetController, \n\tobjectInstance=DN of NetworkSliceSubnetController MOI,...)
else NSSMS_C sends createMOI request
   NSSMS_Consumer -> NSSMS_Provider: 1b-1. createMOI(\n\t managedObjectClass=NetworkSliceSubnetController, \n\t attributeListIn=inputSliceProfile,...) Request
   NSSMS_Provider -> NSSMS_Provider: 1b-2. Creates NetworkSliceSubnetController MOI
   NSSMS_Provider --> NSSMS_Consumer: 1b-3. createMOI() Response
end

ref over NSSMS_Provider
   2. Procedure of feasibility check and reservation of network slice subnet
end ref

NSSMS_Provider -> NSSMS_Provider: 3. Decides to create a new NetworkSliceSubnet MOI\
                              \n\t or use an existing NetworkSliceSubnet MOI.

alt Using an existing NetworkSliceSubnet MOI
   NSSMS_Provider -> NSSMS_Provider: 4a-1. Identifies the NetworkSliceSubnet MOI to re-use
   |||
   NSSMS_Provider -> NSSMS_Provider: 4a-2. Configures NetworkSliceSubnet MOI with DN of NetworkSliceSubnetController MOI
   NSSMS_Provider -> NSSMS_Provider: 4a-3. Configures NetworkSliceSubnetController MOI with\nDN of NetworkSliceSubnet MOI 

   opt If the existing NetworkSliceSubnet MOI needs to be modified
      |||
      ref over NSSMS_Provider
         4a-4. Procedure of Network Slice Subnet Instance Modification
      end ref
   end opt

else Using a new NetworkSliceSubnet MOI

   NSSMS_Provider -> NSSMS_Provider: 4b-1. Creates an MOI of NetworkSliceSubnet and \nconfigures NetworkSliceSubnet MOI with DN of NetworkSliceSubnetController MOI

   NSSMS_Provider -> NSSMS_Provider: 4b-2. Configures NetworkSliceSubnetController MOI with\nDN of NetworkSliceSubnet MOI 

   NSSMS_Provider -> NSSMS_Provider: 4b-3. Derives the requirements for corresponding\n network slice subnet constituent(s) and transport network
   opt If the NetworkSliceSubnet MOI to be created contains virtualization part (i.e., VNF or VL)
      |||
      ref over NSSMS_Provider
      4b-4. NS instantiation procedure
      end ref
      NSSMS_Provider -> NSSMS_Provider: 4b-5. Configures the NetworkSliceSubnet MOI attribute nsInfo
   end opt
   loop 4b-6. for each constituent NetworkSliceSubnet MOI
      |||
      ref over NSSMS_Provider
      4b-6a. Procedure of Network Slice Subnet Instance Allocation
      end ref
      NSSMS_Provider -> NSSMS_Provider: 4b-6b. Configures the NetworkSliceSubnet MOI \n attribute networkSliceSubnetRef with the DN constituent NetworkSliceSubnet 
   end loop

   loop 4b-7. for each constituent Network Function
      |||
      ref over NSSMS_Provider
      4b-7a. \tProcedure of NF instance creation or 
      \t\tProcedure of NF instance modification
      end ref
      NSSMS_Provider -> NSSMS_Provider: 4b-7b. Configures the NetworkSliceSubnet MOI \n attribute managedFunctionRef with the DN constituent ManagedFunction
   end loop

   loop for each transport network requirements
      |||
      ref over NSSMS_Provider
      4b-8. Procedure of TN coordination 
      supporting network slicing
      |||
   end ref
   end loop
end alt

|||
NSSMS_Provider -> NSSMS_Provider: 5. Configures attributes of NetworkSliceSubnetController MOI\nindicating completion of the procedure

group Monitoring network slice subnet allocation progress and result. \nThis can be happened anytime after step NetworkSliceSliceController is created (i.e., step 1a-2 or step 1b-2)
alt obtain the progress and result by subscribe-notification method
    NSSMS_Provider -> NSSMS_Consumer: 6a. Notify network slice subnet allocation progress and result \n (DN of NetworkSliceSliceController MOI and its attributes)
else obtain the progress and result by query method
    NSSMS_Consumer -> NSSMS_Provider: 6b-1. Request to query the \n NetworkSliceSubnetController information (DN of NetworkSliceSliceController)
    NSSMS_Provider -> NSSMS_Consumer: 6b-2. Response with the NetworkSliceSubnetController \n information (DN of NetworkSliceSliceController and values of its attribute)       
end alt


@enduml


C.b	Procedure of Network Slice Instance Deallocation
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actor "NSMS_C" as NSMS_Consumer
participant "NSMS_P" as NSMS_Provider

alt NSMS_C sends DeallocateNsi request
   NSMS_Consumer -> NSMS_Provider: 1a-1. DeallocateNsi(networkSliceDN, serviceProfileId) Request
   NSMS_Provider -> NSMS_Provider: 1a-2. Identifies the DN of NetworkSlice MOI to be deleted.
   NSMS_Provider -> NSMS_Provider: 1a-3. Updates NetworkSlice MOI to remove the \nreference to DN of NetworkSliceController
   NSMS_Provider -> NSMS_Provider: 1a-4. Deletes NetworkSliceController MOI
   NSMS_Provider --> NSMS_Consumer: 1a-5. DeallocateNsi() Response
else NSMS_C sends deleteMOI request
   NSMS_Consumer -> NSMS_Provider: 1b-1. deleteMOI(baseObjectInstance=DN of NetworkSliceController) Request
   NSMS_Provider -> NSMS_Provider: 1b-2. Identifies the DN of NetworkSlice MOI \nfrom the attribute networkSliceRef and \nvalue of attribute serviceProfileId from \nthe NetworkSliceController MOI to be deleted.
   NSMS_Provider -> NSMS_Provider: 1b-3. Updates NetworkSlice MOI to remove the \nreference to DN of NetworkSliceController
   NSMS_Provider -> NSMS_Provider: 1b-4. Deletes NetworkSliceController MOI
   NSMS_Provider --> NSMS_Consumer: 1b-5. deleteMOI() Response
end

NSMS_Provider -> NSMS_Provider: 2. Decides to delete or modify NetworkSlice MOI 

alt Delete NetworkSlice MOI identified in step 1b-2. \t

   NSMS_Provider -> NSMS_Provider: 3a-1. Deletes NetworkSlice MOI
   ref over NSMS_Provider
      3a-2. Procedure of network slice subnet instance deallocation
   end ref

else Modify NetworkSlice MOI identified in step 1b-2.
   |||
   ref over NSMS_Provider
      3b-1. Procedure of Network Slice Subnet Instance Modification
   end ref

   NSMS_Provider -> NSMS_Provider: 3b-2. Modify NetworkSlice MOI
end

@enduml


C.c	Procedure of network slice subnet instance deallocation
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actor "NSSMS_C" as NSSMS_Consumer
participant "NSSMS_P" as NSSMS_Provider
'participant "NSSMS_Provider" as NSSMS_Consumer

alt NSSMS_C sends DeallocateNssi request
   NSSMS_Consumer -> NSSMS_Provider: 1a-1. DeallocateNssi(networkSliceSubnetDN, sliceProfileId) Request
   NSSMS_Provider -> NSSMS_Provider: 1a-2. Identifies the DN of NetworkSliceSubnet MOI to be deleted
   NSSMS_Provider -> NSSMS_Provider: 1a-3. Updates NetworkSliceSubnet MOI attribute networkSliceSubnetControllerRef \n\tto remove DN of NetworkSliceSubnetController
   NSSMS_Provider -> NSSMS_Provider: 1a-4. Deletes NetworkSliceSubnetController MOI
   NSSMS_Provider --> NSSMS_Consumer: 1a-5. DeallocateNssi() Response
else NSSMS_C sends deleteMOI request
   NSSMS_Consumer -> NSSMS_Provider: 1b-1. deleteMOI(baseObjectInstance=DN of NetworkSliceSubnetController) Request
   NSSMS_Provider -> NSSMS_Provider: 1b-2. Identifies the DN of NetworkSliceSubnet MOI \nfrom the attribute networkSliceSubnetRef and \nvalue of attribute sliceProfileId from the \nNetworkSliceSubnetController MOI to be deleted
   NSSMS_Provider -> NSSMS_Provider: 1b-3. Updates NetworkSliceSubnet MOI attribute networkSliceSubnetControllerRef \n\tto remove DN of NetworkSliceSubnetController
   NSSMS_Provider -> NSSMS_Provider: 1b-4. Deletes NetworkSliceSubnetController MOI
   NSSMS_Provider --> NSSMS_Consumer: 1b-5. deleteMOI() Response

end

NSSMS_Provider -> NSSMS_Provider: 2. Decides to delete or modify NetworkSliceSubnetSubnet MOI 

alt 3a. Delete the NetworkSliceSubnetSubnet MOI identified in step 1b-2.
   opt If the NetworkSliceSubnet MOI consists of constituent NetworkSliceSubnetSubnet MOIs
      loop for each constituent NetworkSliceSubnetSubnet MOI
      |||
         ref over NSSMS_Provider
         3a-1. Procedure of network slice subnet instance deallocation
         end ref
      end loop
   end opt

   opt If the NetworkSliceSubnet MOI consists of NFs
      loop for each constituent ManagedFunction MOI
      |||
         ref over NSSMS_Provider
         3a-2. Procedure of NF instance deletion or
            \t\tProcedure of NF instance modification
         end ref
      end loop
   end opt

   opt If the NetworkSliceSubnet MOI contains TN part 
   |||
        ref over NSSMS_Provider
        3a-3. Procedure of TN coordination supporting network slicing
        end ref
   end opt

   opt If the NetworkSliceSubnet MOI contains virtualized part 
   |||
        ref over NSSMS_Provider
        3a-4. NS Termination procedure
        end ref
   end opt

   NSSMS_Provider -> NSSMS_Provider: 3a-5. Deletes NetworkSliceSubnet MOI
else 3b. Modify the NetworkSliceSubnetSubnet MOI identified in step 1b-2.
   opt If the NetworkSliceSubnet MOI consists of constituent NetworkSliceSubnetSubnet MOIs
      loop for each constituent NetworkSliceSubnetSubnet MOI
      |||
         ref over NSSMS_Provider
            3b-1. Procedure of network slice subnet instance modification 
         end ref
      end loop
   end opt

   NSSMS_Provider -> NSSMS_Provider: 3b-2. Modifies NetworkSliceSubnet MOI
end

@enduml


C.d	Procedure of Network Slice Instance Modification
@startuml

skinparam shadowing false
skinparam monochrome true
hide footbox


actor "NSMS_C" as NSMS_Consumer
participant "NSMS_P" as NSMS_Provider

alt NSMS_C sends new network slice related requirements in NetworkSlice MOI
   NSMS_Consumer -> NSMS_Provider: 1a. modifyMOIAttributes(\n\t baseObjectInstance=NetworkSlice, \n\t modificationList=serviceProfileList,...) request
else NSMS_C sends new network slice related \n requirements in inputServiceProfile
   NSMS_Consumer -> NSMS_Provider: 1b-1. modifyMOIAttributes(\n\t baseObjectInstance=NetworkSliceController, \n\t modificationList=inputServiceProfile,...) request
   NSMS_Provider -> NSMS_Provider: 1b-2. Updates NetworkSliceController MOI attributes\n with new inputServiceProfile along with progress and state information.
   NSMS_Consumer <-- NSMS_Provider: 1b-3. modifyMOIAttributes(modificationListOut=...) response
end alt

ref over NSMS_Provider
   2. Procedure of feasibility check and reservation of network slice
end ref

NSMS_Provider -> NSMS_Provider: 3. Decomposes the request to network slice subnet requirements.
ref over NSMS_Provider
   4. Procedure of network slice subnet instance modification 
end ref

NSMS_Provider -> NSMS_Provider: 5. Updates NetworkSlice MOI attributes (serviceProfileList)
opt if NSMS_C sent new network slice related requirements in NetworkSlice MOI (in step 1a)
   Note over NSMS_Provider: NSMS_P sends response for modifyMOIAttributes request received in step 1a.
   NSMS_Consumer <-- NSMS_Provider: 6a. modifyMOIAttributes(modificationListOut=...) response
else if NSMS_C sent new network slice related requirements in NetworkSliceController MOI (in step 1b-1)
   NSMS_Provider -> NSMS_Provider: 6b. Updates attributes of NetworkSliceController MOI \nindicating completion of the procedure
end opt
@enduml


C.e	Procedure of Network Slice Subnet Instance Modification
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skinparam shadowing false
skinparam monochrome true
hide footbox


actor "NSSMS_C" as NSSMS_Consumer
participant "NSSMS_P" as NSSMS_Provider

alt NSSMS_C sends new network slice subnet related requirements in NetworkSliceSubnet MOI
   NSSMS_Consumer -> NSSMS_Provider: 1a. modifyMOIAttributes(\n\t baseObjectInstance=NetworkSliceSubnet, \n\t modificationList=sliceProfileList,...) request
else NSSMS_C sends new network slice subnet related requirements in NetworkSliceSubnetController MOI
   NSSMS_Consumer -> NSSMS_Provider: 1b-1. modifyMOIAttributes(\n\t baseObjectInstance=NetworkSliceSubnetController, \n\t modificationList=inputSliceProfile,...) request
   NSSMS_Provider -> NSSMS_Provider: 1b-2. Updates NetworkSliceSubnetController MOI attributes\n with new inputSliceProfile along with progress and state information.
   NSSMS_Consumer <-- NSSMS_Provider: 1b-3. modifyMOIAttributes(modificationListOut=...) response
end alt

ref over NSSMS_Provider
   2. Procedure of feasibility check and reservation of network slice subnet
end ref

NSSMS_Provider -> NSSMS_Provider: 3. Decomposes the modification request for each constituent MOIs.

loop for each constituent NetworkSliceSubnet MOIs
|||
      ref over NSSMS_Provider
      4a. Procedure of network slice subnet instance modification
      end ref
end loop
loop for each constituent ManagedFunction MOIs
   |||
      ref over NSSMS_Provider
      4b. Procedure of NF instance creation or 
      \t\tProcedure of NF instance modification
      end ref
end loop
opt The NSSI contains virtualized parts
   |||
      ref over NSSMS_Provider
      4c. NS instance scaling/updating/instantiation 
      procedures
      end ref
end opt
opt The NSSI contains TN parts
   '|||
      ref over NSSMS_Provider
      4d. Procedure of TN coordination 
      supporting network slicing
      end ref
end opt


NSSMS_Provider -> NSSMS_Provider: 5. Updates NetworkSliceSubnet MOI attributes

opt if NSSMS_C sent new network slice related requirements in NetworkSliceSubnet MOI (in step 1a)
   Note over NSSMS_Provider: NSSMS_P sends response for modifyMOIAttributes request received in step 1a.
   NSSMS_Consumer <-- NSSMS_Provider: 6a. modifyMOIAttributes(modificationListOut=...) response
else if NSSMS_C sent new network slice related requirements in NetworkSliceSubnetController MOI (in step 1b-1)
   NSSMS_Provider -> NSSMS_Provider: 6b. Updates attributes of NetworkSliceSubnetController MOI \nindicating completion of the procedure
end opt

@enduml
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