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4.4
NS Instance procedures

4.4.1
NS Instance instantiation
Figure 4.4.1-1 depicts the procedure of an NS instantiation initiated through the Os-Ma-nfvo reference point (see clause 7.3.3 [5]). It is assumed that the NSD has been on-boarded according to NSD on-boarding procedure (see clause 5.4.1). The procedure includes the steps of creating first the corresponding NS instance identifier. 

1.
NM sends to NFVO a CreateNsIdentifierRequest with parameters nsdId, nsName, and nsDescription to create an NS instance identifier (nsInstanceId) and an associated instance of an NsInfo information element (see clause 7.3.2.2 [5]).

2.
NFVO sends to NM a CreateNsIdentifierResponse with parameter nsInstanceId identifying the instance of the NS that has been created (see clause 7.3.2.3 [5]).

3.
NFVO sends to subscribers a Notify (see clause 7.4.3 [5]) carrying NsIdentifierCreationNotification information element with attribute nsInstanceId to indicate the NS instance idenfier creation (see clause 8.3.2.9 [5]).
4.
NM sends to NFVO an InstantiateNsRequest with parameters nsInstanceId and flavourId. Additional parameters can be provided including sapData, pnfInfo, locationConstraints, additionalParamsForNs, additionalParamForVnf, startTime, nsInstantiationLevelId, and additionalAffinityOrAntiAffinityRule. In addition, if the NS instantiation includes reusing existing VNF instances and/or NS instances, parameters vnfInstanceData and nestedNsInstanceId are provided, respectively. See clause 7.3.3.2 [5].

5.
NFVO sends to NM an InstantiateNsResponse with parameter lifecycleOperationOccurrenceId providing the identifier of the NS lifecycle operation occurrence (see clause 7.3.3.3 [5]).

6.
NFVO sends to NM a Notify (see clause 7.4.3 [5]) carrying an NsLifecycleChangeNotification information element with attributes nsInstanceId, lifecycleOperationOccurrenceId, operation = "NsInstantiation", and notificationType = "start" to indicate the start of the NS instantiation (see clause 8.3.2.2 [5]).

7.
NFVO sends to NM a Notify (see clause 7.4.3 [5]) carrying an NsLifecycleChangeNotification information element with attributes nsInstanceId, lifecycleOperationOccurrenceId, operation = "NsInstantiation", and notificationType = "result" to indicate the end result of the NS instantiation. According to the results of the NS instantiation, additional information is provided in the notification with parameters affectedVnf, affectedPnf, affectedVl, affectedVnffg, affectedNs and affectedSap (see clause 8.3.2.2 [5]).
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Figure 4.4.1-1: NS instantiation
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4.5
NS Descriptor (NSD) procedures

4.5.1
NSD on-boarding

Figure 4.5.1-1 depicts a procedure for on-boarding an NSD in the NFVO. Associated descriptors (VLD and VNFFGD), that are part of the NSD, are on-boarded at the same time. All descriptors needed by the NSD: VNFD, PNFD and NSD for nested NSs shall be on-boarded before being able to successfully on-board the NSD.
1.  NM sends OnboardNsdRequest to NFVO with nsd parameter representing the NSD to be on-boarded and list of userDefinedData key-value pairs providing user defined data for the NSD (see clause 7.2.2 [5]). The nsd contains the following parameters (see clause 6.2.2.2 of [x]):
- vnfdId: reference to the VNFD of a constituent VNF.

- pnfdId: reference to the PNFD of a constituent PNF.

- vnffgd: VNFFG descriptor (see clause 6.2.2.2 of [x]) that contains the following attributes:
>
vnffgdId: uniquely identifies a VNFFGD (see clause 6.4.2.2 of [x]); 

>
vnfdId: identifies the VNFD of the constituent VNF (see clause 6.4.2.2 of [x]); 

>
pnfdId: identifies the PNFD of the constituent PNF (see clause 6.4.2.2 of [x]);

>
virtualLinkDescId: reference to NsVirtualLinkDesc NS virtual link descriptor.

Note: NsVirtualLinkDesc (see clause 6.5.2 of [x]) contains the following relevant attribute:
virtualLinkDf (see clause 6.5.2.2 of [x]) that contains the following attribute:

>
qoS (see clause 6.5.4.2 of [x]) that contains the latency attribute, indicating the latency requirement.
>
cpdPoolId: refers to a pool of descriptors of connection points attached to the constituent VNFs.
>
nfpd: (optional) that specifies the network forwarding path associated to the VNFFG.
- nsDf: the NS deployment flavour that contains the following attributes (see clause 6.2.2.2 of [x]):
>
virtualLinkProfile (see clause 6.3.2.2 of [x]) that contain the following attributes:

>>
maxBitrateRequirements (see clause 6.3.4.2 of [x]) indicating the maximum bandwidth requirement;

>>
minBitrateRequirements (see clause 6.3.4.2 of [x]) indicating the minimum bandwidth requirement; 

>
nsInstantiationLevel (see clause 6.3.2.2 of [x]) to indicate the NsLevel(s) within the NS deployment flavour, and each NsLevel that contain the following attributes:

>>
virtualLinkToLevelMapping (see clause 6.3.9.2 of [x]) that contain the bitRateRequirements (see clause 6.7.5.2 of [x]) indicating the bandwidth requirement.
2.
NFVO sends OnboardNsdResponse to NM with the nsdInfoId identifier of the on-boarded instance of the NSD (see clause 7.2.2.4 [5]).

3.
NFVO sends to subscribers a Notify (see clause 7.2.13 [5]) carrying NsdOnBoardingNotification information element with attributes nsdInfoId and nsdId to indicate on-boarding of NSD (see clause 8.2.6 [5]).
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Figure 4.5.1-1: NSD on-boarding procedure
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