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3
Rationale

The document [1] has documented various UCs for scaling executions (e.g. steps to be taken after a scaling request is issued).
This pCR adds UCs whose steps precede scaling execution steps. They are steps that allow/facilitate a decision to be made to issue the scaling request. The functional block (FB) that makes such decision is called a FB playing the scaling trigger point role, in this document.
The document [2] has specified three scaling methodologies (i.e. on-demand, auto-scaling, scaling based on a management request). See 6.7 Information element “Scaling methodology” of [2].
This pCR identifies, for each scaling method, the following five roles (see the 1st column of each Table in Modified section).
1. Metrics (Network measurements and fault information) provider (collects, reports);

2. Metrics collector (receives, analyse);

3. Scaling trigger point (detects resource over-/under-utilization (i.e. discovers if scaling is necessary). This is for a single VNF);

4. Scaling decision point (receives triggers, check policy, make decision for scaling across multiple VNFs);

5. Scaling request receiver (this would then tie in with the UC on scaling in the current TR).

This pCR also identifies the FB that plays those five roles (see the 2nd column of each Table in the Modified section).
	1st modified section


5.13
Scaling triggers

5.13.1
Introduction

The scaling UC, in previous clauses, is for scaling execution (e.g. steps to be taken after a scaling request is issued). See clause 5.9 for an example.

This clause adds UCs whose steps precede scaling execution steps. They are steps that allow/facilitate a decision to be made to issue the scaling request. The functional block (FB) that makes such decision is called a FB playing the scaling trigger point role, in this document.

The document [2] has specified three scaling methods (or methodologies) (i.e. auto-scaling, on-demand scaling, scaling based on a management request). See 6.7 Information element “Scaling methodology” of [2].

This clause identifies, for each scaling method, the following five roles (see the 1st column of each Table below) and the FBs that can play those roles (see 2nd column of each Table below):

a) Metrics (Network measurements and fault information) provider (collects, reports);
b) Metrics collector (receives, analyse);
c) Scaling trigger point (detects resource over-/under-utilization (i.e. discovers scaling is necessary). This is for a single VNF);
d) Scaling decision point (receives triggers, check policy, make decision for scaling across multiple VNFs);
e) Scaling request receiver (this would then tie in with the UCs for scaling executions.
5.13.2
Auto-scaling
All UCs supporting this method can be characterized as follows:

a) The decision to scale (see “scaling policy decision point” in the following Table) is made by the VNFM and is based on metrics from the VIM and optionally from the VNF and from EM.

b) One necessary input for establishing the scaling rules used by Scaling trigger point and Scaling decision point is the VNF Descriptor. 

See section 4.3 “Management and Orchestration aspects of Virtualised Network Functions” of [2].
	Role
	Functional Block

	Metrics provider
	VNF or EM or VIM

	Metrics collector
	VNFM

	Scaling trigger point
	VNFM

	Scaling decision point
	VNFM

	Scaling request receiver
	VNFM


Table 1: Trigger and decision points in VNFM

	Role
	Functional Block

	Metrics provider
	VNF or EM

	Metrics collector
	VNF or EM

	Scaling trigger point
	VNF or EM

	Scaling decision point
	VNFM

	Scaling request receiver
	VNFM


Table 2: Trigger point in VNF or EM and decision point in VNFM
5.13.3
On-demand scaling

All UCs supporting this method can be characterized as follows:
a) The decision to scale is made by the VNF or its EM based on metrics from the VNF and/or from the VIM.

b) One necessary input for establishing the scaling rules used by Scaling trigger point and Scaling decision point is the VNF Descriptor. 

See section 4.3 “Management and Orchestration aspects of Virtualised Network Functions” of [2].
	Role
	Functional Block

	Metrics provider
	VNF

	Metrics collector
	VNF

	Scaling trigger point
	VNF

	Scaling decision point
	VNF

	Scaling request receiver
	VNFM


Table 3: Trigger and decision points in VNF

	Role
	Functional Block

	Metrics provider
	VNF

	Metrics collector
	VNF

	Scaling trigger point
	VNF

	Scaling decision point
	EM

	Scaling request receiver
	VNFM


Table 4: Trigger point in VNF and decision point in EM

	Role
	Functional Block

	Metrics provider
	VNF

	Metrics collector
	EM

	Scaling trigger point
	EM

	Scaling decision point
	EM

	Scaling request receiver
	VNFM


Table 5: Trigger and decision points in EM

5.13.4
Scaling based on management request 

This “scaling based on Management Request” method will generally be used or driven by operator’s business processes (e.g. capacity planning, network optimization, SLA Management etc.). 

Because of the operator’s goal that existing business process and tools can be used to manage mixed network, one clause below deals with “scaling based on Existing Processes and Tools”.  
Because of the operator’s goal to automate some, if not all business processes, one clause below deals with “scaling based on defined policy”. 
All UCs supporting this method can be characterized as follows:

a) The decision to scale is made by the OSS/BSS based on business planning and/or network performance and optionally on information from the VNF or its EM and the VIM via the NFVO.

b) Necessary inputs for establishing this scaling policy are the VNF Descriptor (6.3.1 of [2]), Network Service Descriptor (6.2.1 of [2]). 

c) OSS/BSS will trigger scaling via the NFVO or via EM.

See section 4.4 “Management and Orchestration aspects of Network Services” of [2].
	Role
	Functional Block

	Metrics provider
	EM, VNFM, VNF, VIM

	Metrics collector
	OSS/BSS

	Scaling trigger point
	Existing processes/tools including human operator’s analysis

	Scaling decision point
	Existing processes/tools including human operator’s analysis

	Scaling request receiver
	VNFM (or existing process of issuing Work Order)


Table 6: Trigger and decision points in existing processes/tools 

	Role
	Functional Block

	Metrics provider
	EM, VNFM, VNF, VIMs

	Metrics collector
	OSS/BSS 

	Scaling trigger point
	OSS/BSS (e.g. running a real-time Analytics System)

	Scaling decision point
	OSS/BSS (e.g. running a Business Policy Manager)

	Scaling request receiver
	NFVO, EM


Table 7: Trigger and decision points in OSS/BSS

	End of modified section
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