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Decision/action requested

Discuss and approve on the text proposal.
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Rationale

Based on existing use case in clause 5.5.18 of [REF-A] on Notifications for VNF auto-scaling executed by VNFM, the use of such notifications should not only be particular to auto-scaling, but rather to any scaling lifecycle operation, whether it is on-demand or triggered automatically by the VNFM. Indeed, ongoing specification in ETSI ISG NFV includes requirements to allow for the variety of lifecycle change notifications for any lifecycle procedure (see clause 5.3.4 in [REF-B], or clause 5.4.2 in [REF-C]).

4
Detailed proposal

It is proposed to make the following changes to TR 32.842 v1.2.1 [REF-A]:
-
1st proposed change: add step in VNF expansion use case (clause 5.5.15) the notification from VNFM about start of the scaling procedure.

-
2nd proposed change: add step in VNF contraction use case (clause 5.5.16) the notification from VNFM about start of the scaling procedure.

-
3rd proposed change: generalize the requirement for “scaling” in general, not only about “auto-scaling”.

-
4th proposed change: add step in VNF expansion and contraction procedures (clauses 7.3.3.1.1 and 7.3.3.1.2) the notification from VNFM about start of the scaling procedure

	1st proposed change


5.5.15
VNF expansion

5.5.15.1
Introduction

VNF expansion refers to the addition of capacity that is deployed for a VNF and may result in a scale-out of a VNF by adding VNFCs to support more capacity or may result in a scale-up of virtualized resources in existing VNF/VNFCs (see clauses B.4.4.1 and B.4.4.2 in [2]).

This UC is to show the VNF expansion operations once the need is detected and the scaling action is determined.
5.5.15.2
Actor
3GPP EM (request originated by self or by NM or by NFVO via NM).
5.5.15.3
Pre-condition
NM or EM detected the need to scale and have determined the scaling action.
5.5.15.4
Description

1.
EM, or NM (via EM or NFVO) requests capacity expansion to the VNFM (see step 2, in clause B.4.4.2 in [2]).
2.
VNFM notifies to the subscribed functional blocks (e.g., EM and/or NFVO) for lifecycle change notifications about initiating the scaling procedure.
Note: 
[2] does not contain information of such notification.

3.
VNFM expands the resources (see step 8 – 10 in B.4.4.1 and B.4.4.2 in [2]).
4.
After successful resource expansion, VNFM sends EM the information that an existing VNF has additional capacity (see step 11 in clauses B.4.4.1 and B.4.4.2 in [2]).

5.
EM updates the VNF as a managed device (see step 12, in both clauses B.4.4.1 and B.4.4.2 in [2]).
6.
EM configures the VNF with application specific parameters (see step 13, in both clause B.4.4.1 and B.4.4.2 in [2]).

7.
EM sends information about the newly updated and configured additional capacity to the NM.

5.5.15.5
Post-condition
VNF is in operational with expanded capacity.
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5.5.16
VNF Contraction

5.5.16.1
Introduction

VNF contraction refers to the removal of capacity from a deployed VNF and may result in scale-in of a VNF by removing VNFCs to free resources in the NFVI, or may result in scale-down of computing and memory resource from existing VNF/VNFCs (see clauses B.4.4.3, B.4.4.4 in [2]).

The goal is to show how VNF contraction operation can reduce capacity in NFVI, when NM or EM detects the capacity release opportunity.

5.5.16.2
Actor
3GPP EM (request originated by self or by NM or by NFVO via NM).
5.5.16.3
Pre-condition
NM or EM detects a capacity release opportunity and determines to trigger the VNF contraction.

5.5.16.4
Description

1.
After NM, via EM, adjusts the configuration of the subject VNF and the nodes neighbour to the subject VNF if needed:
-
EM, or NM via EM requests capacity release for the VNF to the VNFM (see step 2 – 5, in clause B.4.4.4 [2]) or

-
NM via NFVO requests VNFM to initiate VNF contraction.
2.
VNFM notifies to the subscribed functional blocks (e.g., EM and/or NFVO) for lifecycle change notifications about initiating the scaling procedure.

Note: 
[2] does not contain information of such notification.

3.
VNFM starts the process to terminate a VNF component (see step 6, in clauses B.4.4.3, B.4.4.4 [2]).
4.
Once the VNF component is gracefully terminated, the VNFM requests VIM directly to delete of the VM(s) (see step 7, in clauses B.4.4.3, B.4.4.4 [2]).

5.
After VIM acknowledging the successful resources release, VNFM notifies EM that an existing VNF has been updated with requested capacity reduction (see steps 8, 10 in clauses B.4.4.3, B.4.4.4 [2]).

6.
EM and VNFM update the VNF managed device (see step 12 in clauses B.4.4.3 [2], B.4.4.4 [2]).
7.
EM sends information about the VNF with reduced capacity to NM.
5.5.16.5
Post-condition
VNF is in operational with reduced capacity.
	3rd proposed change


REQ-NFVM_VN-LCM-CON-19 EM should be able to receive the following scaling (including on-demand scaling and auto-scaling) related notifications through Ve-Vnfm-em reference point from the VNFM, including: 

-
A notification that the scaling execution is about to begin.
Note 4:
 [2] does not contain information of such notification and it is thus identified in the gap analysis (refer to clause A.4.4.4). This requirement will be re-examined after ETSI NFV provides a definition of the mentioned notification from VNFM.

-
A notification about scaling events related to the virtualized resources of the VNF.
-
A notification about the success or failure of the scaling execution.
	4th proposed change


7.3.3
VNF instance scaling procedures

7.3.3.1
VNF instance scaling procedures with resource allocation done by VNF Manager 

7.3.3.1.1
VNF instance expansion procedure triggered by NM/EM

VNF expansion may be triggered by an automatic process or may be manually triggered by operator intervention.

VNF expansion may include the following actions:

-
configuration changes to the VM (scale up, e.g. add CPU or memory)

-
add a new VDU instance (scale out)

The main steps for the VNF instance expansion procedure triggered by command from NM/EM are:

1.
NM/EM/NM (via NFVO) requests capacity expansion to the VNF Manager using the operation Scale VNF of the VNF Lifecycle Management interface, see 1(a), 1(b) and 1(c).
2.
VNFM notifies to the subscribed functional blocks (i.e., EM and NFVO) for lifecycle change notifications about the start of the scaling operation using the VNF Lifecycle Change Notification interface.
3. ~ 14. The VNF Manager requests a granting to the NFVO for the VNF expansion. VNF Manager reports successful VNF expansion to the NFVO (see step 13) and the EM (see step 11) using the VNF Lifecycle Change Notification interface. The NFVO is aware that the new VNF configuration is instantiated in the infrastructure. The NFVO maps the VNF to the proper VIM and resource pool. See clause B.4.4.2 [2].
Editor's note: "new VNF configuration" needs further clarification (i.e. does it include VNF application configuration, or is it about only VNF deployment specific configuration)

15.
EM configures the VNF with application specific parameters. 

Editor's note: In [2], this step occurs before the notification of successful VNF expansion from the VNFM to the NFVO.

16.
EM sends information about the newly updated and configured additional capacity to NM.
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Figure 7.3.3-1: VNF instance expansion procedure triggered by NM/EM
Editor's Note: For VNF expansion, the decision point and the trigger point is FFS.
7.3.3.1.2
VNF instance contraction procedure triggered by NM/EM

VNF contraction may be triggered by an automatic process or may be manually triggered by operator intervention.

VNF contraction may include the following actions:

-
shut down and remove VMs (scale in)

-
release some virtualised resources from existing VMs (scale down)

The main steps for the VNF instance contraction procedure triggered by command from NM/EM are:

1.
NM/EM/NM (via NFVO) requests capacity contraction to the VNF Manager using the operation Scale VNF of the VNF Lifecycle Management interface, see 1(a), 1(b) and 1(c).
2.
VNFM notifies to the subscribed functional blocks (i.e., EM and NFVO) for lifecycle change notifications about the start of the scaling operation using the VNF Lifecycle Change Notification interface.
3. ~ 11.
The VNF Manager requests validation to the NFVO for the VNF contraction. The NFVO grants the scale-in operation of the VNF to the VNF Manager. VNF gracefully terminates a VNF component. VNF Manager reports successful VNF contraction to the NFVO (see step 9) and EM (see step 10) using the VNF Lifecycle Change Notification interface. The NFVO updates the proper VIM and resource pool map. See clause B.4.4.4 [2].
12.
EM and VNF Manager update the VNF managed device.

13.
EM sends information about the newly updated capacity to NM.
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Figure 7.3.3-2: VNF instance contraction procedure triggered by NM/EM
Editor's Note: For VNF contraction, the decision point and the trigger point is FFS.
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