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1
Decision/action requested

Agree the proposed changes in the draft TR.
2
References

[1]
3GPP TR 32.856: Study on OAM support for assessment of energy efficiency in mobile access networks
[2]
ETSI ES 203 228 V1.1.1 (2015-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
3
Rationale

Discuss and agree on new text for clauses 4.2.2 and 4.2.3.
4
Detailed proposal

It is proposed to include the following revision-marked text in the TR 32.856 [1].
	First modification


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 203 228 V1.1.1 (2015-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[x]
3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)"
	Next modification


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
CS
Circuit Switched

EC
Energy Consumption

EE
Energy Efficiency
FAO
Food and Agriculture Organization


MN
Mobile Network

PS
Packet Switched
	Next modification


4.2.2
Test parameter categorization
	ETSI ES 203 228 V1.1.1 Clause 4.2 Test parameter categorization
"
Metrics used for the energy efficiency assessment of mobile networks require the definition and collection of a range of

parameters and variables. These are separated into two categories:

1) Parameters and variables required to calculate the network energy efficiency.

2) Parameters needed to allow network energy efficiency evaluation.

The first category describes a set of network variables as described in clause 5 (energy consumption, delivered bits,

coverage) to be used to calculate the energy efficiency.

The second category includes parameters which are not directly required in the energy efficiency calculation. These

parameters describe the network characteristics, such as geographical conditions, population density, coverage area,

targeted data rates, climate zones, etc. and are used to interpolate from the measured sub-network to a larger network as described in clause 7. These parameters can be used to interpret variations in energy efficiency results of different

networks.
[image: image1.png]Table 1: Test parameter categorization

Climate zones

[As defined in clause 4.3.3

Informative classes

[As defined in clause 4.3.4

Category Parameter Remarks
1 ECwy [Measured network eneray consumption
1 Capacity |As defined in clause 5.2
1 Coverage area__|[As defined in clause 623
2 Coverage ratio__[As defined in clause 62.3
2 Demograph [Population density as defined in clause 4.3.1
2 Topograph [As defined in clause 4.32
2
2
2

CSIPS data ratio

Describes the fraction of CS traffic vs. PS traffic in the network





“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status


	1
	The first category of parameters are analysed in clause 4.3 and clause 4.4 of the current document.
	None
	None
	Closed

	2
	The second category of parameters are analysed in clause 4.2.3 of the current document.
	None
	None
	Closed


	Next modification


4.2.3
Network classification

4.2.3.0
Introduction to network classification
	ETSI ES 203 228 V1.1.1 Clause 4.3.0 Introduction of network classification
"
To allow an extrapolation from the measured sub-networks ("partial" networks) to a complete network ("total" or

"overall" networks), the test areas shall be classified into different categories as defined by Network classification.

The environmental classes used for Network classification are: demography, topography and climate classes. These

classes are described in the following clauses.
“ 

	Relevant 3GPP specifications: 

TS 28.622 [x]
	Support status



	Item
	Description
	Action
	Related CR(s)
	Status


	1
	Which environmental classes among demography, topography, climate (or other classes such as penetration and data volume) on the one hand, and how test areas are selected on the other hand, is under the full responsibility of the Operators and is out of scope of 3GPP SA5.
	None
	None
	Closed

	2
	The SubNetwork Information Object Class, as defined in TS 28.622 [x], does not match with the concept of sub-network according to ETSI ES 203 228 for the following reason: in TS 28.622 [x], SubNetwork IOC instances represent distinct sets of managed elements such as e.g. BTSs, NodeBs, eNodeBs, whereas in ETSI ES 203 228, sub-networks can overlap.
	TBD.
	
	Open


	Next modification


4.2.3.1
Demography

	ETSI ES 203 228 V1.1.1 Clause 4.3.1 Demography

"
For the test purpose defined in the present document the mobile network shall be split into domains depending on the

population density. The following population density values per domain categories shall be used, as reported in table 2.

[image: image2.png]Table 2: Sub-network demography classes.

Typical population Population range
Demography Class density opulat g€
(inhabitants/km?) (inhabitants/km)
Dense Urban (DU} 20000 > 10000
Urban (U) 2000 7000 - 10 000
Sub-urban (SU] 300 200-1 000
Rural (RU) 30 20-200
Unpopulated 0 <20





Some references to data bases where the demography distribution classes are reported can be found at:

• European Eurostat Reference to demographical distribution available at:

http://ec.europa.eu/eurostat/web/population-demography-migration-projections/population-data/main-tables.

• UN Reference to demographical distribution available at:

http://unstats.un.org/UNSD/demographic/sconcerns/popsize/size2.htm.

• USA Reference to demographical distribution available at:

http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_VISF_P40&prod

Type=table.
“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status


	1
	Whether demography is used by Operators as an environmental class for the test purpose defined in ETSI ES 203 228, is under the responsibility of Operators and is out of scope of 3GPP SA5.
	None
	None
	Closed


	Next modification


4.2.3.2
Topography

	ETSI ES 203 228 V1.1.1 Clause 4.3.2 Topography

"
The following topography classes shall be used, as reported in table 3.
[image: image3.png]Table 3: Dub-network topography classes.

Topography classi

fon

ETSiclass ‘Median Siope Examples
T
Flat 0-5% Denmark, Netherlands
(FAO13)
2
Roling >5-30% France, ltaly
(FAO4:5)
3
Mountainous >30% Norway, Switzerland
(FAOT-5)





Information on the median slope gradient distribution in the world can be found in FAO world median slope

distribution information database at http://www.fao.org/soils-portal/soil-survey/soil-maps-and-databases/harmonizedworld-soil-database-v12/en/.
“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status


	1
	Whether topography is used by Operators as an environmental class for the test purpose defined in ETSI ES 203 228, is under the responsibility of Operators and is out of scope of 3GPP SA5.
	None
	None
	Closed


	Next modification


4.2.3.3
Climate zones

	ETSI ES 203 228 V1.1.1 Clause 4.3.3 Climate zones
"
The following climate zones are identified as reported in table 4.
[image: image4.png]Table 4: Sub-network climate classes

Climate Class _| Sub-class Explanation
Temperature of the coldest month > 16 °C
[Af [No dry season, at least 60 mm of rainfall n the driest month
A: Tropical  [Am [Monsoon type, short dry season but sufficient moisture to keep ground wet throughout
lthe year
[Aw [Distinct dry season, one month with precipitation < 60 mm
[Arid regions where annual evaporation exceeds annual precipitation, marked dry season
B:Dry Bs [Steppe climate
Bs [Desert
[Average femperature of the coldest month < 18 °C and > 3 °C, and average femperature of warmest
Imonth > 10 °G
[Cw [Winter dry season, at least 10 times as much precipitation in wettest month of summer
G Temperate as in driest month of winter
Cs [Summer dry season, at least three fimes as much rain in wettest month of winter as in
driest month of summer, the latter having less than 30 mm precipitation
(] [Atleast 30 mm precipitation in the driest month, difference between wefiest month and
Jdriest month less than for Cw and Cs.
[Average femperature of the warmest month > 10 °G and that of coldest month <-3 °C
o [Atleast 30 mm of rain in the driest month, difference between wettest month and driest
D: Gold Imonth less than for Cw and Cs
[Bw [Atleast 10 times as much precipitation in weftest month of summer as in driest month
o winter
|Average femperature of the warmest month <10 G
EPolar  [EC [Tundra, average temperature of warmest month > 0 °C
= [No month with temperature > 10 °C





The above reported climate classification is based on FAO Koeppen classification (FAO Koeppen Climate Zones,

Jürgen Grieser, René Gommes, Stephen Cofield and Michele Bernardi, "Data sources for FAO worldmaps of Koeppen

climatologies and climatic net primary production", 2006) available at:

http://www.fao.org/nr/climpag/globgrids/KC_commondata_en.asp.

The indication based on the five main classes A to E is mandatory; the subclasses are optionally indicated.
“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status


	1
	Whether climate is used by Operators as an environmental class for the test purpose defined in ETSI ES 203 228, is under the responsibility of Operators and is out of scope of 3GPP SA5.
	None
	None
	Closed


	Next modification


4.2.3.4
Additional classification classes
	ETSI ES 203 228 V1.1.1 Clause 4.3.4 Additional classification classes
"
In order to properly select the sub-networks operators penetration ratio and data traffic types could be reported for

information. Table 5 reports the classification based on penetration classes, table 6 the classification based on data

volume classes.
[image: image5.png]Table 5: Sub-network penetration classes

Symbol Operator penetration class Range
DP Dominant Penetration > 30 % penetration
NDP Non-Dominant Penetration <30 % penetration
MP Minor Penetration <10 % penetration





[image: image6.png]Table 6: Sub-network data volume classes

Symbol Traffic Class Specific thresholds
cs CS dominating > 50 % of data volume is CS
PSS PS - small packages dominating >50 % of data volume is PS,
>80 % of packages are small

PSC PS - large packages dominating >50 % of data volume is PS.

<80 % of packages are small





“ 

	Relevant 3GPP specifications: 


	Support status

Not Applicable

	Item
	Description
	Action
	Related CR(s)
	Status


	1
	Whether penetration is used by Operators as an environmental class for the test purpose defined in ETSI ES 203 228, is under the responsibility of Operators and is out of scope of 3GPP SA5.
	None
	None
	Closed

	2
	Whether data volume is used by Operators as an environmental class for the test purpose defined in ETSI ES 203 228, is under the responsibility of Operators and is out of scope of 3GPP SA5.
	None
	None
	Closed


	End of modifications
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