3GPP TSG SA WG5 (Telecom Management) Meeting #115
S5-175072
16-20 October 2017, Busan (Korea)
revision of S5-17xabc
Source:
ORANGE, Ericsson
Title:
pCR TR 32.972 Add existing EE KPI definitions for VNF
Document for:
Approval

Agenda Item:
6.5.10
1
Decision/action requested

The group is asked to discuss and approve the contribution.
2
References
[a]
TR 32.972 v0.1.0: “Study on system and functional aspects of energy efficiency in 5G networks”.
3
Rationale

This pCR proposes some existing EE KPI definitions for VNF.
4
Detailed proposal

It is proposed to make the following changes to TR 32.972.
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
ETSI ES 202 706 V1.4.0 (2014-10): "Environmental Engineering (EE); Measurement method for power consumption and energy efficiency of wireless access network equipment".

[3]
ETSI GS OEU 001 V2.1.1 (2014-12): "Operational energy Efficiency for Users (OEU); Global KPIs for ICT Sites".

[4]
ETSI ES 203 228 V1.1.7 (2016-11): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[x]
ETSI ES 203 539 V0.0.5 (2017-05): "Equipment Engineering; Measurement method for Energy efficiency of Network Function Virtualization".
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5.2 Existing EE KPI definitions

5.2.y
EE KPIs for Virtualized Network Functions (VNF)
5.2.y.1
Introduction
ETSI ES 203 539 [x] defines energy efficiency metrics and measurement methods for NFV components including VNFs and NFVI. The energy efficiency of VNF is evaluated according to hardware energy consumption, resource consumption and utilization related with VNF. The measurement method described in this document is intended to be used to assess and compare the energy efficiency of same functional components independently in lab testing and pre-deployment testing. Energy efficiency of co-located VNFs sharing same platform resources can not be compared using the defined method in present document. The scope of ETSI ES 203 539 [x] is not to define a measurement method in operational NFV environment.
As shown in Figure 2 of ETSI ES 203 539 [x], the NFV paradigm introduces a need to decompose traditional energy efficiency measurements and measurement methods.
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5.2.y.2
VNF resource efficiency
The VNF’s Resource Efficiency Rating (RER) metric can be defined as:
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is the useful output of VNF under service capacity level i. Depending on the different type of VNFs, it can be throughput (e.g. bps, pps) for data plane VNF, or capacity (e.g. subscribers, sessions) for control plan VNF.
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is resource efficiency of VNF under service capacity level i.
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is weighted resource efficiency of all service capacity levels.
N is the total number of service capacity levels, and 
[image: image7.wmf]i

w

is the weight coefficient of level i.
The resource consumption of VMs allocated to the VNF under test, under service capacity level i, is decomposed as follows:
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cpu

 is CPU resource consumption, defined as average CPU utilizaiton multiplied by CPU frequency;
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memory

 is memory resource consumption, defined as memory utilization multiplied by allocated memory;
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storage

 is storage resource consumption, defined as the sum of average throughput of storage read and write;
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network

 is network resource consumption, defined as the sum of average network throughput of bytes sent and received. 
ETSI ES 203 539 [x] defines “useful output” as follows:

"
useful output: maximum capacity of the system under test which is depending on the different functions.
NOTE: It is expressed as the number of Erlang (Erl), Packets/s (PPS), Subscribers (Sub), or Simultaneously Attached Users (SAU).

".
5.2.y.3
VNF energy efficiency
The VNF’s Energy Efficiency Rating (EER) metric is defined as:
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U

is the useful output of VNF under service capacity level i. Depending on the different type of VNFs, it can be throughput (e.g. bps, pps) for data plane VNF, or capacity(e.g. subscribers, sessions) for control plan VNF.
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is power consumption of NFVI platform introduced by VNF deployed under service capacity level i.
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is energy efficiency of VNF under service capacity level i.
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is weighted energy efficiency of all service capacity levels

N is the total number of service capacity levels, and 
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w

is the weight coefficient of level i.
5.2.y.4
NFVI energy efficiency
The NFVI’s energy efficiency rating(EER) metric is defined as:
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 under service capacity level i. 
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[image: image24.wmf]j

VNF
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is energy efficiency of NFVI platform with 
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deployed.
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is the aggregation of all energy efficiency of NFVI platform with different VNFs deployed.
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