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1
Decision/action requested

The group is asked to discuss and approve with the proposal.
2
References

[1]
3GPP TR 32.864 v.1.1.0: "Study on management aspects of virtualized network functions that are part of the New Radio (NR)".
[2]
3GPP TR 32.864 v.1.1.1: "Study on management aspects of virtualized network functions that are part of the New Radio (NR)".
3
Rationale
TR 32.864 [1] contains references “(see clause x.x.x.x in NFV-IFA 014 [5])” that are not complete.  Edit help tried to fix the error by changing it to “(see clause x.x.x.x in GS NFV-IFA 014 [5])” in [2] that is alos not correct.

This pCR proposes texts to change it to “(see clause x.x.x.x in ETSI GS NFV-IFA 014 [5])”.
3
Proposal
	1st Modification


4.2.7
On-board NSD for the gNB

4.2.7.1 
Issues

Operator needs to be able to on-board a NSD that can be used to deploy a NS that includes the both virtualized part and non-virtualized part of the gNB. 

The NSD needs to include the attributes supporting the transport network requirements as specified in clause 11.1.2.9 and Annex A of TR 38.801 [2]. 

4.2.7.2 
Pre-conditions

- 
The VNF package for the virtualized part of a gNB has been on-boarded.

- 
The VNF packages containing the other constituent VNFDs of the NSD, if any, have been on-boarded.

-
The PNFDs for the constituent PNFs, if any, have been on boarded.

4.2.7.3 
Description

NM requests NFVO to on-board the NSD (see clause 7.2.2. in ETSI GS NFV-IFA 013 [3]) including virtual link descriptor (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) and virtual link profile (see clause 6.3.4 in ETSI GS NFV-IFA 014 [5]) that contain the latency and bandwidth attributes, as defined in the transport network requirements in clause 11.1.2.9 and Annex A of TR 38.801 [2]. The virtual link descriptor, virtual link profile, and VirtualLinkToLevelMapping information element (for the VL in a NS level, see clause 6.7.5 in ETSI GS NFV-IFA 014 [5]) are needed for the creation of VLs to connect the virtualized part and non-virtualized part of the gNB. 
NFVO on-boards the NSD.

NFVO responds to NM to indicate the successful NSD on-boarding.

4.2.7.4 
Post-conditions

The NSD containing the attributes supporting the transport network requirements for the gNB has been on-boarded.

4.2.8
Add VNFFGs to a NS containing VLs for virtualized and non-virtualized parts of gNB
4.2.8.1 
Issues

The VNFFGs including the Virtual Links (VLs) to connect the VNF instance that is part of gNB with other VNF/PNF instances may be missing in the NS instance.

It should be possible to add the VNFFG (see clause 6.4.2 in ETSI GS NFV-IFA 014 [5]) containing the attributes supporting the transport network requirements as specified in clause 11.1.2 and Annex A of TR 38.801 [2]. 

4.2.8.2 
Pre-conditions

- 
The NS instance containing the VNF instance that is part of gNB already exists.

- 
The VNFFGs were not provided during the NS instantiation, or have been removed from the NS instance.

4.2.8.3 
Description

NM requests NFVO to use the NS update operation to add a VNFFG to a NS (see clause 7.3.5 in ETSI GS NFV-IFA 013 [3]). The VNFFG contains the VLs connecting the virtualized parts and non-virtualized parts of the gNB described by the virtual link descriptor (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) and virtual link profile (see clause 6.3.4 in ETSI GS NFV-IFA 014 [5]) that contain the latency and bandwidth attributes, as defined in the transport network requirements in clause 11.1.2.9 and Annex A of TR 38.801 [2].
NFVO adds the VNFFGs to the NS.
NFVO responds to NM to indicate that the VNFFGs have been added successfully.

4.2.8.4 
Post-conditions

The VNFFGs, containing the VLs to connect the VNF instance that is part of gNB and other VNF/PNF instances, have been added to the NS instance.

4.2.9
Add a VNFFGD to a NSD containing VLDs for virtualized and non-virtualized parts of gNB
4.2.9.1 
Issues

A NSD should contain the VNFFGD to enable NS update operation to add a VNFFG to a NS. The VNFFGD (see clause 6.4.2 in ETSI GS NFV-IFA 014 [5]) needs to support attributes, required by the transport network requirements in clause 11.1.2.9 and Annex A of TR 38.801 [2]. 
4.2.9.2 
Pre-conditions

VNFFGD is missing in the NSD, since it was not included in the NSD on-boarded, or has been removed. 

4.2.9.3 
Description

NM requests NFVO to use NSD update to add a VNFFGD to a NSD (see clause 7.2.5 in ETSI GS NFV-IFA 013 [3]). The VNFFGD includes the VLDs (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that contain the latency attribute, as defined in the transport network requirements in clause 11.1.2.9 and Annex A of TR 38.801 [2].
NFVO adds the VNFFGD to the NSD.
NFVO responds to NM to indicate that the VNFFGD has been added successfully.

4.2.9.4 
Post-conditions

The VNFFGD, containing the VLDs to connect the VNF instance that is part of gNB and other VNF/PNF instances, has been added to the NSD.
	Next Modification


4.2.12
Add VNFFGs to a NS to connect virtualized parts of gNB to 5GC nodes
4.2.12.1 
Issues

5G system architecture, as specified in TS 23.501 [7], shows that a RAN node is connected to AMF (Core Access and Mobility Management Function). When a gNB-CU, AMF are implemented as VNF instances in a NS, it should allow NM to add VNFFGs to connect the VNF instance of virtualized part of gNB to the VNF instances of AMF. 
4.2.12.2 
Pre-conditions

- 
A NS containing the VNF instances realizing the virtualized part of gNB, AMF has been instantiated.

-
The VNFFGDs containing to the attributes needed for connecting the VNF instance of virtualized part of gNB to the VNF instances of AMF are included in the updated NSD.
4.2.12.3 
Description

NM requests NFVO to use the NS update operation (see clause 7.3.5 in ETSI GS NFV-IFA 013 [3]) to add VNFFG(s), which are characterized by the VNFFGD, to a NS to connect the VNF instance of virtualized part of gNB to the VNF instances of AMF.

NFVO adds the VNFFG(s) to the NS, and responds to NM to indicate that the VNFFG(s) have been added successfully.

4.2.12.4 
Post-conditions

The VNFFGs that are used for connecting the VNF instance of virtualized part of gNB to the VNF instances of AMF have been added to the NS instance.
	Next Modification


7.1.1.3
Potential solution for on-boarding NSD for the virtualized part and non-virtualized part of gNB

This clause provides the potential solution to support the Use Case and requirements on on-boarding NSD for the virtualized part and non-virtualized part of gNB as described in clause 4.2.7 and 5.2.It is assumed that the following items have been on-boarded at the NFVO:

-
VNF package of the virtualized part of the gNB;

-
PNFD of the non-virtualized part of the gNB;

-
VNF package of the other VNFs (besides the virtualized part of gNB) if they are constituents of the NS;

-
PNFD of the other PNFs (besides the non-virtualized part of gNB) if they are constituents of the NS.

The NM requests NFVO to invoke the On-board NSD operation (see clause 7.2.2. in ETSI GS NFV-IFA 013 [3]), to on-board the NSD (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]), which contains the following attributes:

>
Reference to the VNFD of the virtualized part of the gNB;

>
Reference to the PNFD of the non-virtualized part of the gNB;

>
Reference to the VNFD of other constituent VNFs (if any) of the NS;

>
Reference to the PNFD of other constituent PNFs (if any) of the NS;

>
vnffgd (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attribute: 

>>
vnffgdId that uniquely identifies a VNFFGD (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>
vnfdId that identifies the VNFD of the constituent VNF realizing the virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]);
>>
pnfdId that identifies the PNFD of the constituent PNF realizing the non-virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>
vnfdId (optional) that identifies the VNFD of the constituent VNF interconnecting the virtualized part and non-virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>
pnfdId (optional) that identifies the PNFD of the constituent PNF interconnecting the virtualized part and non-virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]);

>>
virtualLinkDescId (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that refers to an NsVirtualLinkDesc within the NSD.

>>
cpdPoolId that references to a pool of descriptors of connection points attached to the constituent VNFs (realizing the virtualized part of gNB) and PNFs (realizing the non-virtualized part of gNB).
>>
nfpd (optional) that specifies the network forwarding path associated to the VNFFG.
> NsVirtualLinkDesc contains the following relevant attributes: 

>>
virtualLinkDf (see clause 6.5.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attribute:

>>>
qoS (see clause 6.5.4.2 in ETSI GS NFV-IFA 014 [5]) that contains the latency attribute, indicating the latency requirement for the interface between VNF and PNF.

>
nsDf (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attribute: 

>>
virtualLinkProfile (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) that contain the following attributes:

>>>
maxBitrateRequirements (see clause 6.3.4.2 in ETSI GS NFV-IFA 014 [5]) indicating the maximum bandwidth requirement for the interface between the VNF and PNF;

>>>
minBitrateRequirements (see clause 6.3.4.2 in ETSI GS NFV-IFA 014 [5]) attributes, indicating the minimum bandwidth requirement for the interface between the VNF and PNF; 

>>
nsInstantiationLevel (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) 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 in ETSI GS NFV-IFA 014 [5]) that contain the bitRateRequirements (see clause 6.7.5.2 in ETSI GS NFV-IFA 014 [5]) indicating the bandwidth requirement for the interface between the VNF and PNF.

NFVO returns the nsdInfoId (see clause 7.2.2.3 in ETSI GS NFV-IFA 013 [3]) indicating the successful NSD on-boarding to NM.
	Next Modification


7.1.3
Potential solution for updating transport network requirements
7.1.3.1
Potential solution for updating latency and bandwidth requirements

This clause provides the potential solution to support the Use Case and requirements on update of transport network requirements as described in clause 4.2.3, clause 4.2.x and 5.2.

This solution is applicable to the case that both the latency and bandwidth requirements are updated.

NM invokes the Update the NSD operation (see clause 7.2.5 of ETSI GS NFV-IFA 013 [3]) to request NFVO to update the NSD, with the parameter nsdInfoId indicating NSD to be updated, and the parameter NSD indicating the updated NSD which contains the following attributes to be updated:

>
vnffgd (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attribute: 

>>
vnffgdId that uniquely identifies a VNFFGD (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>
vnfdId that identifies the VNFD of the constituent VNF representing the connection to the virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>
pnfdId that identifies the PNFD of the constituent PNF realizing the non-virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]);

>>
virtualLinkDescId (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that refers to an NsVirtualLinkDesc within the NSD.

 >>
cpdPoolId that references to a pool of descriptors of connection points attached to the constituent VNFs (realizing the virtualized part of gNB) and PNFs (realizing the non-virtualized part of gNB).
>>
nfpd (optional) that specifies the network forwarding path associated to the VNFFG.
> NsVirtualLinkDesc contains the following relevant attribute: 

>>
virtualLinkDf (see clause 6.5.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attribute:

>>>
qoS (see clause 6.5.4.2 in ETSI GS NFV-IFA 014 [5]) that contains the latency attribute, indicating the latency requirement for the F1 interface.

>
nsDf (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attributes: 

>>
virtualLinkProfile (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) that contain the following attributes:

>>>
maxBitrateRequirements (see clause 6.3.4.2 in ETSI GS NFV-IFA 014 [5]) indicating the maximum bandwidth requirement for the interface between the virtualized and non-virtualized par of gNB;

>>>
minBitrateRequirements (see clause 6.3.4.2 in ETSI GS NFV-IFA 014 [5]) attributes, indicating the minimum bandwidth requirement for the interface between the virtualized and non-virtualized par of gNB; 

>>
nsInstantiationLevel (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) 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 in ETSI GS NFV-IFA 014 [5]) that contain the bitRateRequirements (see clause 6.7.5.2 in ETSI GS NFV-IFA 014 [5]) indicating the bandwidth requirement for the interface between the virtualized and non-virtualized par of gNB.

NFVO returns the nsdInfoId (see clause 7.2.2.3 in ETSI GS NFV-IFA 013 [3]) indicating the successful NSD update to NM).
NM invokes the Update NS operation (see clause 7.3.5 of ETSI GS NFV-IFA 013 [3]) to request NFVO to update the association of the NS to the new NSD version, which includes the updated values of the latency and bandwidth requirements for the interface between the virtualized and non-virtualized par of gNB, with the following parameters:

-
updateType = "AssocNewNsdVersion" to associate the NS instance with the updated NSD;

-
assocNewNsdVersionData to indicate the NSD which the NS instance will be associated;

NFVO sends the NS lifecycle change notification to NM indicating the start of NS update procedure (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).
NFVO updates the NS, based on the information provide by NM and the information provided in the updated NSD.

NFVO sends the NS Lifecycle Change notification to NM indicating the result of NS update (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).

7.1.3.2
Potential solution for updating bandwidth requirements by changing NS DF

This clause provides the potential solution to support the Use Case and requirements on update of transport network requirements as described in clause 4.2.3 and 5.2.

It is assumed that the target bandwidth requirements are already set to a specific NS level of a certain NS deployment flavour including the following attributes in nsDf (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]): 

>
nsInstantiationLevel (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) indicating the NS level which contains the following attributes:

>>
virtualLinkToLevelMapping (see clause 6.3.9.2 in ETSI GS NFV-IFA 014 [5]) that contains the bitRateRequirements (see clause 6.7.5.2 in ETSI GS NFV-IFA 014 [5]) indicating the target bandwidth requirement for the interface between the virtualized and non-virtualized par of gNB.

NM invokes the Update NS operation (see clause 7.3.5 of ETSI GS NFV-IFA 013 [3]) to request NFVO to change the NS deployment flavour, for updating the bandwidth requirements for the interface between the virtualized and non-virtualized par of gNB, with the following parameters:

-
updateType = "ChangeNsDf" to change the NS deployment flavour;

-
changeNsFlavourData to indicate the new deployment flavour to be applied to the NS instance.

NFVO sends the NS lifecycle change notification to NM indicating the start of NS update procedure (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).
NFVO updates the NS, based on the information provide by NM and the information provided in the updated NSD.

NFVO sends the NS Lifecycle Change notification to NM indicating the result of NS update (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).
	Next Modification


7.1.5

Potential solution for adding VNFFGD for the gNB
This clause provides the potential solution to support the Use Case and requirements on adding VNFFGD for the gNB as described in clauses 4.2.9 and 5.2.

It is assumed that the NSD has been on-boarded, but is missing the VNFFGD. 

NM requests NFVO to invoke the Update NSD operation (see clause 7.2.5 of ETSI GS NFV-IFA 013 [3]) to add the VNFFGD for the gNB, with the following parameter:
>
nsdInfoId indicating NSD to be updated;

>
NSD indicating the NSD that contains the VNFFGD to be added:

>>
vnffgd contains the following attribute

>>>
vnffgdId that uniquely identifies a VNFFGD (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>>
vnfdId that identifies the VNFD of the constituent VNF realizing the virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]); 

>>>
vnfdId(s) that identifies the VNFD of the other constituent VNFs (such as the VNF for AMF etc.);
>>>
pnfdId that identifies the PNFD of the constituent PNF realizing the non-virtualized part of gNB (see clause 6.4.2.2 in ETSI GS NFV-IFA 014 [5]);

>>>
virtualLinkDescId (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that refers to an NsVirtualLinkDesc within the NSD.

>>>
cpdPoolId that references to a pool of descriptors of connection points attached to the constituent VNFs (realizing the virtualized part of gNB) and PNFs (realizing the non-virtualized part of gNB).
>>>
nfpd (optional) that specifies the network forwarding path associated to the VNFFG.
>> 
NsVirtualLinkDesc contains the following relevant attribute: 

>>>
virtualLinkDf (see clause 6.5.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attribute:

>>>>
qoS (see clause 6.5.4.2 in ETSI GS NFV-IFA 014 [5]) that contains the latency attribute, indicating the latency requirement for the interface between the virtualized and non-virtualized parts of gNB.

>>
nsDf (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) that contains the following attributes: 

>>>
virtualLinkProfile (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) that contain the following attributes:

>>>>
maxBitrateRequirements (see clause 6.3.4.2 in ETSI GS NFV-IFA 014 [5]) indicating the maximum bandwidth requirement for the interface between the virtualized and non-virtualized parts of gNB;

>>>>
minBitrateRequirements (see clause 6.3.4.2 in ETSI GS NFV-IFA 014 [5]) attributes, indicating the minimum bandwidth requirement for the interface between the virtualized and non-virtualized parts of gNB; 

>>>
nsInstantiationLevel (see clause 6.3.2.2 in ETSI GS NFV-IFA 014 [5]) 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 in ETSI GS NFV-IFA 014 [5]) that contain the bitRateRequirements (see clause 6.7.5.2 in ETSI GS NFV-IFA 014 [5]) indicating the bandwidth requirement for the interface between the virtualized and non-virtualized parts of gNB.

NFVO updates the NSD with the added VNFFGD, and responds to NM about the successful NSD update, with parameter nsdInfoId indicating the updated NSD.
7.1.6
Potential solution for adding VNFFGs for connecting virtualized part and non-virtualized part of gNB

This clause provides the potential solution to support the Use Case and requirements on adding VNFFGs for the gNB as described in clauses 4.2.8 and 5.2.

It is assumed that the NS has been instantiated and the VNFFGs connecting the virtualized part and non-virtualized part of gNB are missing. The NSD (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) has been updated with the vnffgd and nsDf, which contain information relevant to latency and bandwidth of the virtual link respectively for the interface between virtualized part and non-virtualized part of gNB.

NM invokes Update NS operation (see clause 7.3.5 of ETSI GS NFV-IFA 013 [3]) to request NFVO to add VNFFGs for connecting the virtualized part and non-virtualized part of the gNB, with the following parameters:

- updateType = "AddVnffg";

- addVnffg includes the vnffgdId and vnfInstanceId of the virtualized part of gNB that are required to create the VNFFG instance in the NS.

NFVO sends the NS lifecycle change notification to NM indicating the start of NS update procedure (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).
NFVO updates the NS, based on the information provide by NM and the information provided in the updated NSD.

NFVO sends the NS Lifecycle Change notification to NM indicating the result of NS update (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).

7.1.7
Potential solution for adding VNFFGs for connecting virtualized part of gNB to AMF

This clause provides the potential solution to support the Use Case and requirements on adding VNFFGs for connecting the virtualized part of gNB to AMFF, as described in clause 4.2.x and 5.2.

It is assumed that the NS has been instantiated and the VNFFGs connecting the virtualized part of gNB and 5GC nodes (AMF) are missing. The NSD (see clause 6.2.2.2 in ETSI GS NFV-IFA 014 [5]) has been updated with the vnffgd and nsDf for the interface between virtualized part of gNB and AMF.

NM invokes Update NS operation (see clause 7.3.5 of ETSI GS NFV-IFA 013 [3]) to request NFVO to add VNFFGs for connecting the virtualized part of gNB and AMF, with the following parameters:

- updateType = "AddVnffg";

- addVnffg(s) include the following attributes for each VNFFG to be added:
> vnffgdId;

> vnfInstanceId of the virtualized part of gNB;
> vnfInstanceId of the VNF instance of AMF.
NFVO sends the NS lifecycle change notification to NM indicating the start of NS update procedure (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).
NFVO updates the NS, based on the information provide by NM and the information provided in the updated NSD.

NFVO sends the NS Lifecycle Change notification to NM indicating the result of NS update (see clause 7.3.5.4 of ETSI GS NFV-IFA 013 [3]).
	End of Modification


