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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]

3GPP TR 28.880 1.0.1: Study on energy efficiency and energy saving aspects of 5G networks and services
3
Rationale

This contribution proposes to introduce a potential solution to the use case #3 (Enable renewable energy consumption and carbon emission information reporting) in TR 28.880 [1]. This potential solution describes how to estimate the carbon emission efficiency of non-split gNBs.
4
Detailed proposal

This document proposes the following changes in TR 28.880 [3].

	1st Change


3.1
Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

carbon emission: quantity of equivalent carbon dioxide emitted (e.g. kg of CO2 equivalent)

NOTE:
This definition is taken from 3GPP TS 22.261 [7].

carbon emission factor: kilograms of equivalent carbon dioxide emitted per kWh (kg of CO2eq/kWh)

NOTE 1:
This definition is taken from ETSI GS OEU 020 [8].

NOTE 2:
In the present document, the carbon emission factor considered is the operational carbon emission factor, which considers only emissions that directly result from the operation of a given type of energy source. Operational carbon emission factor is different from life-cycle carbon emission factor which considers all emissions, including those generated during the construction of power plants, the extraction of fuels, etc.

Network function carbon intensity: ratio between the carbon emission and the performance of a network function
NOTE:
The definition of the performance of a network function depends on the type of network function. In the present document, network function can represent a gNB or a UPF. The performance of these network functions can be measured by e.g. the data volume.

Energy Consumption (EC): See definition in 3GPP TS 28.310 [12].

Energy Efficiency (EE): See definition in 3GPP TS 28.310 [12].

renewable energy: energy from renewable non-fossil sources

NOTE 1:
This definition is taken from 3GPP TS 22.261 [7].

NOTE 2:
Examples of renewable energy sources include wind, solar, aerothermal, geothermal, hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas and biogases

NOTE 3:
A renewable energy source is an energy source not depleted by extraction as it is naturally replenished at a rate faster than it is extracted ISO/IEC 30134-3:2016 [10].

NOTE 4:
Criteria to categorize an energy as renewable can differ among jurisdictions, based on local environmental or other reasons ISO/IEC 30134-3:2016 [10].

renewable energy factor: ratio of the renewable energy to the total energy

NOTE:
This definition is taken from ISO/IEC 30134-3:2016 [10].

	Next Change


5.3.3
Potential solutions

5.3.3.i
Potential solution #i: Non-split gNB Carbon Intensity
5.3.3.i.1
Introduction

In clause 3.1, the network function carbon intensity of a network entity is defined as the ratio between the carbon emission and the performance of a network function. In this potential solution focusing on non-split gNB, the performance of a non-split gNB is measured by the data volume handled by the non-split gNB. Based on this, this potential solution describes how the network function carbon intensity of a non-split gNB can be calculated by the 3GPP management system.

5.3.3.i.2
Description

5.3.3.i.2.1

General
In this potential solution:

- The 3GPP management system calculates the Carbon Emission of the non-split gNB (see potential solution #i in clause 5.3.3);

- The 3GPP management system collects the non-split gNB Data Volume over the same observation period;

- The 3GPP management can then calculate the network function carbon intensity of the non-split gNB.

5.3.3.i.2.2

Network function carbon intensity of non-split gNB

The network function carbon intensity of a non-split gNB (NFCINonSplit gNB) over a time period is defined as the ratio between its Carbon Emission and its Data Volume:
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Equation 1: Network function carbon intensity of a non-split gNB

, where:

- CENonSplit gNB is the Carbon Emission of the non-split gNB, defined as per potential solution #j in clause 5.3.3. Its unit is kg CO2;

- DVNonSplit gNB is the Data Volume handled by the non-split gNB, defined as:
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, where:

- DRB.PdcpSduVolumeUL represents the Data Volume (amount of PDCP SDU bits) in the uplink delivered to PDCP layer (cf. TS 28.552 [11] clause 5.1.2.1.2.1)

- DRB.PdcpSduVolumeDL represents the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer (cf. TS 28.552 [11] clause 5.1.2.1.1.1)

Its unit is Mbit;

- NFCINonSplit gNB represents the Network Function Carbon Intensity of the non-split gNB during the observation period. Its unit is kg CO2 / Mbit.

NOTE 1: whether and how all the energy related information used in this potential solution will be modelled (e.g. NRM IOC/attributes, KPIs, etc.) is to be elaborated during the normative phase.

NOTE 2: which IOC(s) can be used to represent non-split gNB in TS 28.622 [14] and/or TS 28.541 [16] is out of the scope of this study.
NOTE 3: extension of this potential solution to UPFs is to be elaborated during the normative phase.
	End of changes
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