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Comments
To add Introduction, Scope, Concepts and background of TR 28.885. 
As rapporteur clean-up, this pCR also removes the clauses introduced to provide TR structure. 
Adds conclusions to the use cases without any potential solutions. 
This pCR also removes the Editor’s note in clause 5.2 as the SA WG2 SA2 study (FS_EnergySys_Ph2) and TR TR 23.700-67 are completed. 

Proposed Changes
* * * First Change * * * *
[bookmark: _Toc214987324][bookmark: _Toc212036573][bookmark: _Hlk213155316]Introduction
The present document is to study energy efficiency and energy saving aspects of 5G Advanced networks.

[bookmark: scope][bookmark: _Toc214987325]1	Scope
The present document …identifies potential use cases and requirements for enhancements to 3GPP management system to support requirements related to energy efficiency as a service criteria (defined in TS 22.261 [2]), to support information required by Energy Information Function (EIF) (see TR 23.700-67 [9]) and enhancements to Energy Consumption and Energy Efficiency measurements and KPIs. It documents and evaluates potential solutions and provides recommendations for the normative work.

* * * Next Change * * * *
[bookmark: _Toc164698398][bookmark: _Toc214987331]4	Concepts and Background
Climate change and the rise in total energy usage due to increased traffic and dense networks have motivated operators for having mechanisms in place that can lead to enhanced energy saving and energy efficiency in a network. Energy efficiency is thus, a strategic priority for telecom operators around the world. 
In the previous releases, 3GPP management system has specified use cases, requirements and solutions, based on management mechanisms, related to energy efficiency and energy saving (see TS 28.310 [3]). Energy Consumption (EC) and Energy Efficiency (EE) related measurements (see TS 28.552 [10]) and KPIs (see TS 28.554 [4]) are also specified for the managed entities.
SA1 TS 22.261 [2] includes enhancements related to collection and exposure (to authorized consumers) of network energy-related characteristics, handling of energy rationing, network internal optimization actions utilizing the network energy-related characteristics. SA2 study on Rel-20 (see TR 23.700-67 [9]), includes potential dependencies on 3GPP management system. 

Editor’s note: This clause captures the concepts and background related to the studies performed in this TR

* * * Next Change * * * *
5.1.X	Use case #<X>: <Use case title>
5.1.X.1	Description
Editor’s note: This clause provides a description of the use case.
5.1.X.2	Potential requirements
Editor’s note: This clause captures potential requirements for the use case.
5.1.X.3	Potential solutions
5.1.X.3.i	Potential solution #<i>: <Potential Solution i Title> 
5.1.X.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.1.X.3.i.2	Description
Editor's Note:	This clause further details the potential solution, including all of its aspects and any assumptions made.
5.1.X.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions listed in 5.1.X.3.


* * * Next Change * * * *
5.2.X	Use case #<X>: <Use case title>
5.2.X.1	Description
Editor’s note: This clause provides a description of the use case.
5.2.X.2	Potential requirements
Editor’s note: This clause captures potential requirements for the use case.
5.2.X.3	Potential solutions
5.2.X.3.i	Potential solution #<i>: <Potential Solution i Title> 
5.2.X.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.2.X.3.i.2	Description
Editor's Note:	This clause further details the potential solution, including all of its aspects and any assumptions made.
5.2.X.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions listed in 5.2.X.3.


* * * Next Change * * * *
[bookmark: _Toc164698417][bookmark: _Toc214987335]5.3	Improve energy saving, energy efficiency and reducing carbon footprint of 5G network
There are no use-cases studied to improve energy saving, energy efficiency and reducing carbon footprint of 5G network.
[bookmark: _Toc164698418]5.3.X	Use case #<X>: <Use case title>
[bookmark: _Toc164698419]5.3.X.1	Description
Editor’s note: This clause provides a description of the use case.
[bookmark: _Toc164698420]5.3.X.2	Potential requirements
Editor’s note: This clause captures potential requirements for the use case.
[bookmark: _Toc164698421]5.3.X.3	Potential solutions
[bookmark: _Toc164698422]5.3.X.3.i	Potential solution #<i>: <Potential Solution i Title> 
[bookmark: _Toc164698423]5.3.X.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
[bookmark: _Toc164698424]5.3.X.3.i.2	Description
Editor's Note:	This clause further details the potential solution, including all of its aspects and any assumptions made.
[bookmark: _Toc164698425]5.3.X.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions listed in 5.3.X.3.


* * * Next Change * * * *
5.4.X	Use case #<X>: <Use case title>
5.4.X.1	Description
Editor’s note: This clause provides a description of the use case.
5.4.X.2	Potential requirements
Editor’s note: This clause captures potential requirements for the use case.
5.4.X.3	Potential solutions
5.4.X.3.i	Potential solution #<i>: <Potential Solution i Title> 
5.4.X.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.4.X.3.i.2	Description
Editor's Note:	This clause further details the potential solution, including all of its aspects and any assumptions made.
5.4.X.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions listed in 5.4.X.3.

* * * Next Change * * * *
5.4.1	Use case #1: Renewable energy consumption
5.4.1.1	Description
The operators are interested in using renewable energy sources to reduce emissions and boost network efficiency. Therefore, it’s important to track and report the share of energy consumption from renewable sources in their networks.
Due to the highly variable and unpredictable nature of renewable energy sources, the supply of renewable energy varies substantially by time and location. There is a need for the 3GPP management system to support to report of renewable energy consumption on different granularities (e.g., NF, NE, Sub-network), and the total energy consumption considering energy consumption from energy supplies with renewable and non-renewable sources in order to estimate of renewable energy consumption, and to report the renewable energy consumption for different granularities. 
Therefore, the 3GPP management system need to support to provide the renewable energy consumption based on energy related information obtained from various sources, or to provide the renewable energy consumption for different granularities, and support to report this information to authorized consumers, e.g., EIF.
5.4.1.2	Potential requirements
REQ-RECM-CON-1: The 3GPP management system shall be able to allow its authorized consumers to request reporting about renewable energy consumption at different granularities.
5.4.1.3	Potential solutions
None.
5.4.1.3.i	Potential solution #<i>: <Potential Solution i Title> 
5.4.1.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.4.1.3.i.2	Description
Editor's Note:	This clause further details the potential solution, including all of its aspects and any assumptions made.
5.4.1.4	Evaluation of potential solutions
There were no potential solutions studied for this use case. 

Editor's Note:	This clause provides the evaluation of potential solutions listed in 5.4.1.3.
* * * Next Change * * * *

5.4.4	Use case #4: Support estimation of EE KPI of HDLLC slice
5.4.4.1	Description
Within the 3GPP 5GS, seven standard SSTs have been defined in TS 23.501 [8] to support key scenarios such as eMBB, URLLC, and MIoT, among others. The standardization of SST values facilitates global interoperability for network slicing, enabling PLMNs to support roaming more efficiently for the most commonly deployed slice types.
In particular, SST with value 6 - High Data-rate & Low-Latency Communication (HDLLC)—has been introduced to handle Extended Reality Media (XRM) referred to Table 5.15.2.2-1 in TS 23.501 [8]. This service type is characterized by stringent requirements for high data throughput and low latency.
This use case is to study the estimation of EE KPI of HDLLC slice.
5.4.4.2	Potential requirements
PREQ-Energy_Efficiency_HDLLC-1: The 3GPP management system should be able to estimate the energy efficiency for HDLLC.
5.4.4.3	Potential solutions
None.
5.4.4.3.i	Potential solution #<i>: <Potential Solution i Title>
5.4.4.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.4.4.3.i.2	Description
Editor's Note:	This clause further details the potential solution, including all of its aspects and any assumptions made.
5.4.4.4	Evaluation of potential solutions
There were no potential solutions studied for this use case. 

Editor's Note:	This clause provides the evaluation of potential solutions listed in 5.4.4.3.


* * * Next Change * * * *

[bookmark: _Toc138338808][bookmark: _Toc156397175][bookmark: _Toc156410435][bookmark: _Toc164698426][bookmark: _Toc214987337]6	Conclusions and recommendations
[bookmark: _Toc214987338]6.1	Enhancements to support energy efficiency as a service criteria
Editor’s Note: This clause is to summarize the identified use cases and to add conclusions and recommendations for a potential Work Item.
6.1.x	Use case #<X>: <Use case title>
Editor’s note: This clause captures conclusions and recommendations for the use case.
[bookmark: _Toc214987339]6.2	Enhancements to support the information required by Energy Information Function (EIF)
6.2.x	Use case #<X>: <Use case title>
Editor’s note: This clause captures conclusions and recommendations for the use case.
[bookmark: _Toc214987340]6.3	Improve energy saving, energy efficiency and reducing carbon footprint of 5G network
There are no use-cases studied to improve energy saving, energy efficiency and reducing carbon footprint of 5G network, hence no impacts identified for the normative phase. 
6.3.x	Use case #<X>: <Use case title>
Editor’s note: This clause captures conclusions and recommendations for the use case.
[bookmark: _Toc214987341]6.4	Enhancements to Energy Consumption and Energy Efficiency measurements and KPIs
6.4.x	Use case #<X>: <Use case title>
Editor’s note: This clause captures conclusions and recommendations for the use case.
6.4.A	Use case #1: Renewable energy consumption
The use case and potential requirement for Renewable energy consumption are described in clause 5.4.1. There is no potential solution for this use case, hence no impacts identified for the normative phase.
6.4.B	Use case #4: Support estimation of EE KPI of HDLLC slice
The use case and potential requirement for Support estimation of EE KPI of HDLLC slice are described in clause 5.4.4. There is no potential solution for this use case, hence no impacts identified for the normative phase.

* * * End of Changes * * * *


