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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 to include text about existing measurement methods.
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]
3GPP TR 38.913: "Study on Scenarios and Requirements for Next Generation Access Technologies".
[y]
3GPP TR 21.866: "Study on Energy Efficiency Aspects of 3GPP Standards".
[z]
ETSI ES 202 336-12 V1.1.1 (2015-06): Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model
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6
Measurement methods

Editor’s note: this clause aims at identifying both existing measurement methods defined by other SDOs, and potential new measurement methods to be defined by 3GPP.

6.2
Existing measurement methods

Existing measurement methods for the calculation of EE KPIs for mobile networks (cf. ETSI ES 203 228 [4], ETSI ES 202 706 [2] and 3GPP TR 21.866 [y]) are based on the collection, on a per network node basis, of:

- Data Volume measurements, and
- Energy Consumption measurements.

In some deployment scenarios of radio access networks, Coverage Area measurements may be used instead of Data Volume measurements.
Data Volume measurements are collected via OA&M, as performance measurements, e.g. as recommended in ETSI ES 203 228 [4] for radio access networks.
Energy Consumption information can be collected:
- using power meters or information from invoices provided by power suppliers,

- via built-in sensors, e.g. in case base stations (cf. ETSI ES 202 336-12 [z]), enabling the collection of energy consumption measurements via OA&M,

- via external sensors and XCU/DGU, as specified in ETSI ES 202 336-12 [z].
The methodology may vary depending on whether the measurements are made in live networks or in testing laboratories.
- In laboratories, ETSI ES 202 706 [2] defines a two level assessment method to be used to both evaluate power consumption and energy efficiency of base stations. The two levels are:

# Base station equipment average power consumption for which it defines reference base station equipment configurations and reference load levels to be used when measuring base station power consumption,
# Base station equipment energy efficiency, defined as the measured capacity for a defined coverage area, divided by the simultaneously measured energy consumption;
- In live networks, ETSI ES 203 228 [4] recommends to split the total mobile network operator network into a small number of networks with limited size ("sub-networks"). These sub-networks are defined to represent some specific characteristics, for example:

# capacity limited networks representing urban and dense urban networks,
# sub-urban networks with high requirements for coverage and capacity,
# rural networks, which are usually coverage limited.
The size and scale of the sub-networks are defined by topologic, geographic or demographic boundaries.
The measurement method defined in ETSI ES 203 228 [4] for sub-networks provides the basis to estimate energy efficiency for large networks of one mobile network operator or within an entire country, applying extrapolation methods.
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