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Decision/action requested

The group is asked to discuss the proposals.
2
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Rationale
A LS [1] has been sent to ETSI NFV ISG regarding the identified gaps between 3GPP requirements and solutions defined ETSI GS NFV-IFA 013. One of the gaps is related to the virtual link connectivity among PNF and VNF instance(s). This paper looks into the NSD and NS instantiation operation to identify the potential issues related to the gap.

NS run-time information
NS run-time information describes that a NS contains VNF #1 instance, PNF #2 that are connected via NsVirtualLink #3 (see Figure 1 NS run-time view).  NsInfo provides run-time information about an NS instance (see clause 8.3.3.2 in [2]). The information for connectivity between VNFs, PNFs are contained in VnfInfo, PnfInfo, and NsVirtualLinkInfo information elements.
· VnfInfo: contain:
> instantiatedVnfInfo: the run-time information specific to an instantiated VNF instance, and contain:
>> VnfExtCpInfo: external CPs exposed by the VNF instance, and contain:
>>> cpInstanceId: identifier of this external CP instance.
>>> extLinkPortId: identifier of the "ExtLinkPortInfo" that points to ExtLinkPortInfo in the "ExtVirtualLinkInfo"

>> ExtVirtualLinkInfo: the external virtual links to which the VNF instance is connected, and contain:
>>> extLinkPort: the Link ports of this VL, and contain:
 >>>> ExtLinkPortInfo: contain cpInstanceId that is the external CP of the VNF connected to this link port.
· PnfInfo: contain:
> cpInfo: contain:
>> PnfExtCpInfo:  external CPs exposed by the PNF. 
>>> cpInstanceId: identifier of this external CP instance.


However, there is no attribute indicating the connectivity between a PNF external CP instance and VL.
Table 8.3.3.14.2-1: Attributes of the PnfExtCpInfo information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpInstanceId
	M
	1
	Identifier
	Identifier of this external CP instance and of this PnfExtCpInfo information element.

	cpdId
	M
	1
	Identifier (Reference to Cpd)
	Identifier of (reference to) the Connection Point Descriptor (CPD) for this CP.

	cpProtocolInfo
	M
	1..N
	CpProtocolInfo
	Protocol information for this CP.
There shall be one cpProtocolInfo for each layer protocol supported.


· NsVirtualLinkInfo: contain:
> nsVirtualLinkInstanceId: identify the NS VL instance.
> linkPort: Link ports of this VL NsLinkPortInfo, and contain:
>> nsLinkPortId: Identifier of this link port. 
>> cpId: reference to VnfExtCpInfo or PnfExtCpInfo or SapInfo to indicate the CP connected to this link port.
When this NsVirtualLinkInfo is provided as an input of ExtVirtualLinkInfo of a VNF LCM operation, the identifier of the ExtVirtualLinkInfo shall be the one of the corresponding NsVirtualLinkInfo.
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Figure 1: NS run-time view
NS design time information
The following lists key information elements of NSD (see clause 6.2.2.2 in [3]) that need to be used to create connectivity between VNF and PNF:
· Vnfd: References the VNFD.
· Pnfd: References the PNFD.
· NsVirtualLinkDesc: contain information enabling the instantiation of NSVirtualLink #3.   
· NsDf: was determined in the flavourId parameter of instantiateNsRequest, It controls the flavour of the NS to be instantiated.
> VnfProfile: profile for instantiating VNFs of a particular NS DF according to a
specific VNFD and VNF DF. 
>> NsVirtualLinkConnectivity: contains connection relationship between a VNF connection point and a NS virtual Link. 
>>> virtualLinkProfileId: Reference an NS VL profile VirtualLinkProfile.

>>> cpdId: References the CP descriptor on a VNF/PNF or a SAP which connects to virtual links instantiated from the profile identified in the virtualLinkProfileId.
> PnfProfile: additional data for a given PNF used in a DF
>> NsVirtualLinkConnectivity: Defines the connection information of the PNF, it contains connection relationship between a PNF connection point and a NS virtual Link. 
>>> virtualLinkProfileId: Reference an NS VL profile VirtualLinkProfile.

>>> cpdId: References the CP descriptor on a VNF/PNF or a SAP which connects to virtual links instantiated from the profile identified in the virtualLinkProfileId.
> virtualLinkProfile: profile for instantiating VLs of a particular NS DF according to a specific VLD and VL DF.
>> virtualLinkDescId: Reference to NsVirtualLinkDesc. 
> nsInstantiationLevel: list of NS level. The NS level to be used in the NS instantiation is identified by in nsInstantiationLevelId in InstantiateNsRequest.

>> vnfToLevelMapping: Defines the connection information of the PNF, it contains connection relationship between a PNF connection point and a NS virtual Link. 
>>> numberOfInstances: Specifies the number of VNF instances for each VNF profile.
Table 6.7.4.2-1: Attributes of the VnfToLevelMapping information element
	Attribute 
	Qualifier 
	Cardinality 
	Content 
	Description

	vnfProfileId 
	M 
	1 
	Identifier (Reference
to VnfProfile)
	Identifies the profile to be used for a VNFinvolved in an NS level.

	numberOfInstances 
	M 
	1 
	Integer 
	Specifies the number of VNF instances
required for an NS level.
See notes 1 to 3.


NS instantiation operation uses NSD prepared in the NS design time to instantiate a NS instance that will have the behaviour of NS run-time, as shown in Figure 1. 
NS instantiation operation

The transition from design time information to NS run-time instance is done by the NS instantiation operation.

NM can invokes the NS instantiation operation (see clause 7.3.3 in [2]) to instantiate a NS instance. The NS instantiation operation – instantiateNsRequest includes the following input parameters:
· nsInstanceId: Identifier of the NS instance to be instantiated was created via create NS Identifier operation (see clause 7.3.2 in [2]), based on the nsdId (see clause 7.3.2.2 in [2]), the identifier of NSD (see clause 6.2.2.2 in [3]). Therefore, filling in information element contents in the NSD is the NS design time operation.   
· flavourId: Flavour of the NSD used to instantiate this NS.
· nsInstantiationLevelId: Identifies one of the NS instantiation levels declared in the DF applicable to this NS instance. If not present, the default NS instantiation level as declared in the NSD shall be used.
It is not clear how the VNF/PNF CP instance(s) are connected to a NS virtual link after NS instantiation, since NsVirtualLinkConnectivity information element, shown below, only contains Cpd identifier. 

Table 6.3.7.2-1: Attributes of the NsVirtualLinkConnectivity information element
	Attribute 
	Qualifier 
	Cardinality 
	Content 
	Description

	virtualLinkProfileId 
	M 
	1 
	Identifier
(Reference to
VirtualLinkProfile)
	Reference an NS VL profile. (Note 1)

	cpdId 
	M 
	1..N 
	Identifier
(Reference to Cpd)
	References the descriptor of a connection
point on a VNF/PNF or a SAP which
connects to virtual links instantiated from
the profile identified in the
virtualLinkProfileId attribute. (note 2)


NS update operation
NM can invokes the NS update operation (see clause 7.3.5 in [2]) to add an existing VNF instance to a NS with the following parameters:
· addVnfInstance: specify an existing VNF instance, and contains:

< vnfInstanceId: Identifier of the existing VNF instance to be used in the NS.

< vnfProfileId: Reference to VnfProfile that is profile for instantiating VNFs of a particular NS DF according to aspecific VNFD and VNF DF. 
>> NsVirtualLinkConnectivity: contains connection relationship between a VNF connection point and a NS virtual Link. 
>>> virtualLinkProfileId: Reference an NS VL profile VirtualLinkProfile.

>>> cpdId: References the CP descriptor on a VNF/PNF or a SAP which connects to virtual links instantiated from the profile identified in the virtualLinkProfileId.

It has the same issue as NS instantiation operation where the Cpd does not show how the VNF/PNF CP instance(s) are connected to the NS virtual link.
Issues:
The following lists the issues associated with the transition from NS design time information to NS run-time instance:
1)
How many VNF external CP instances are created from one Cpd for one VNF instance?
2)
How many NS virtual link instances are created from one NS virtual link profile?
3)
Which VNF external CP instance(s) created from one Cpd (when multiple VNF instances are instantiated from a VNFprofile) are connected to which NS virtual link instance(s) created from one NS virtual link profile? 
4
Proposals
The group is asked to discuss and document the issues, and request ETSI ISG NFV to solve these issues.
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