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Comments
[bookmark: _Hlk210385267]To introduce a new use case to study for "Enhancements to support energy efficiency as a service criteria", related to WT-1.
This pCR introduces use case and potential requirements related to WT1.1 of the SI FS_Energy_Ph4_OAM.
"
[bookmark: _Hlk198526604]WT-1: Study 3GPP management system enhancements to support energy efficiency as a service criteria.

NOTE 1: This WT is to study the impacts on 3GPP management system to support the requirements specified by SA1 (in clause 6.15a TS 22.261) as part of 5GA Rel-20 WI EnergyServ_Ph2-REQ. 

WT-1.1: Study enhancements to support the energy-related characteristics (defined in TS 22.261) for the 5G Network Elements and Network Functions. This includes: 
1. Study enhancements to support association and exposure (to authorized consumers) of energy-related characteristics (defined in TS 22.261) for the 5G Network Elements.
NOTE 2: This is to study if further enhancements are required related to the energy-related information that is specified in Rel-19. 
…
"

Proposed Changes
* * * First Change * * * *

[bookmark: _Toc202531900]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".
[A]	3GPP TS 22.261: "Service requirements for the 5G system".
[B]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[C]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[H]	ETSI GS OEU 020 (v1.1.1): "Operational energy Efficiency for Users (OEU); Carbon equivalent Intensity measurement; Operational infrastructures; Global KPIs; Global KPIs for ICT Sites".
[bookmark: _Hlk210409534][I]	ETSI ES 202 706-1 V1.7.1 (2022-08): "Environmental Engineering (EE); Metrics and measurement method for energy efficiency of wireless access network equipment; Part 1: Power consumption - static measurement method".


…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc202531901]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc202531902]3.1	Terms
For the purposes of the present document, the terms given in 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 TR 21.905 [1].
[bookmark: _Hlk210313525][bookmark: _Hlk210383876]example: text used to clarify abstract rules by applying them literally.carbon emission: quantity of equivalent carbon dioxide emitted (e.g. kg of CO2 equivalent).
NOTE A:	This definition is taken from 3GPP TS 22.261 [A].
carbon intensity: quantity of CO2 equivalent emission per unit of final energy consumption for an operational period of use. See ETSI GS OEU 020 (v1.1.1) [H].
NOTE B:	This definition is taken from 3GPP TS 22.261 [A].
energy availability: the remaining amount of energy (e.g. in kWh) locally available for consumption. For devices, network elements and functions, energy availability may be limited and/or intermittent, in particular when relying on batteries and/or renewable energy sources (e.g. off-grid base stations, satellites etc) or during power grid heavy load or disruptions. 
NOTE C:	This definition is taken from 3GPP TS 22.261 [A].
energy capacity: the maximum amount of energy (e.g. in kWh) that can be locally available for consumption (either locally produced and/or stored) by a device or a network element or function.
NOTE D:	This definition is taken from 3GPP TS 22.261 [A].
Energy Consumption (EC): integral of power consumption over time.
NOTE E: see ETSI ES 202 706-1 [I].
NOTE X: This definition is taken from TS 28.310 [B]
energy-related characteristics: information which characterize the energy to power the operator’s network in terms of energy consumption, energy supply mix, carbon footprint, energy capacity and availability conditions.
NOTE F:	Which energy-related characteristics are relevant depends on the scenario. 
energy supply mix: the combination of the various energy sources (i.e. renewable and not) used to meet energy needs of a device or a network element or function.
NOTE G:	This definition is taken from TS 22.261 [A].
renewable energy: energy from renewable sources as energy from renewable non-fossil sources, namely wind, solar, aerothermal, geothermal, hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas and biogases
NOTE H:	This definition is taken from TS 28.310 [B] and TS 22.261 [A].


[bookmark: _Toc202531903]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc202531904]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
<ABBREVIATION>	<Expansion>



* * * Next Change * * * *
5.1.A	Use case #<A>: Enhancements to support the energy-related characteristics for Network Elements and Network Functions
5.1.A.1	Description
Energy-related characteristics, energy availability, energy capacity, energy supply mix, carbon emission and carbon intensity are defined in TS 22.261 [A]. Several new use cases and requirements have been introduced in clause 6.15a of TS 22.261 [A] that utilize this energy-related characteristics such as adjustments to communication service, information exposure, performance requirements related to the exposure of network energy-related characteristics, network internal optimization as part of Rel-20 enhancements.


Energy-related characteristics are not reported by the network to the 3GPP management system and are required to be obtained by the operator from external sources and associated into the 3GPP management system for the 3GPP network to utilize this information. 3GPP management system currently support parts of energy-related characteristics. This use case identifies the energy-related characteristics that are currently supported by 3GPP management system.
Energy supply information can be associated with the Managed Elements (representing the Network Elements) or SubNetwork using EnergyInfoGroup IOC (see clause 8.3.3. of TS 28.310 [B]). Energy-related information for each energy source (see EnergySourceInfo defined in clause 8.3.2 of TS 28.310 [B]) of the energy supply (see EnergySupplyInfo defined in clause 8.3.1 of TS 28.310 [B]) includes information of different energy source, with source type , carbon emission factor, renewable and non-renewable energy information.
Energy consumption related KPIs are defined in clause 6.7.3 of TS 28.554 [C] and gNB Estimated Carbon Emission and NG-RAN Estimated Carbon Emission KPIs are defined in clause 6.7.7. of TS 28.554 [C]. Currently, the gNB Estimated Carbon Emission and NG-RAN Estimated Carbon Emission KPIs are limited to the scenario when they are powered using a single energy supply only. 
This use case is to study the gaps and enhancements to the energy-related characteristics associated with Managed Elements to satisfy the requirements in TS 22.261 [A]. This includes the following aspects for Network Elements and/or Network Functions:  
1)	Carbon emission and carbon intensity: How carbon emission and carbon intensity information Network Element and Network Function can be made available and/or estimated in 3GPP management system. 
2)	Energy capacity: How energy capacity information of each energy supply of the Network Element can be made available and/or estimated in 3GPP management system.
3)	Energy availability: How energy availability information of each energy supply of the Network Element can be made available and/or estimated in 3GPP management system.
5.1.A.2	Potential requirements
PREQ-Energy_Related_Characteristics-1: The 3GPP management system should be able to estimate and report the carbon emission and carbon intensity information Network Element and Network Function.
PREQ-Energy_Related_Characteristics-2: The 3GPP management system should enable an authorized consumer to retrieve energy capacity information of each energy supply of the Network Element.
PREQ-Energy_Related_Characteristics-3: The 3GPP management system should enable an authorized consumer to retrieve energy availability information of each energy supply of the Network Element.
5.1.A.3	Potential solutions
5.1.A.3.i	Potential solution #<i>: <Potential Solution i Title> 
5.1.A.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.1.A.3.i.2	Description
Editor's Note:	This clause further details the potential solution, and any assumptions made.
5.1.A.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions.

* * * End of Changes * * * *

