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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	
	Study 

	
	Normative – Stage 1

	x
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	EnergyServ
	SA1
	1000033
	Energy Efficiency as service criteria



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	940037
	Enhancements of EE for 5G Phase 2
	The Rel-18 WI in SA5 may be potentially related to the proposed SA2 study.

	870022
	Enhancements on EE for 5G networks
	The Rel-17 WI in SA5 may be potentially related to the proposed SA2 study.

	810023
	Energy efficiency of 5G
	The Rel-16 WI in SA5 may be potentially related to the proposed SA2 study.

	981137
	Network energy savings for NR
	The Rel-18 work in RAN1 and RAN2 may be potentially related to the proposed SA2 study, depending on the agreed Rel-19 scope.



3	Justification
Energy consumption is a significant source of operations costs for Mobile Network Operators (MNOs) and depending on the energy generation mix that is used to power networks, it can also have impact on the environment. There has been increasing work in 3GPP on improving energy efficiency and energy saving. Some solutions studied how to optimize energy consumption by adapting the network itself, e.g. activating and deactivating parts of the network. Such change to the network topology and components of the network could be performed transparent to the network architecture in some cases, or it may have implications in other cases, e.g. reselection of the appropriate network functions.
Stage 1 requirements for energy as a service criteria have been identified in Rel-19 EnergyServ by SA1. While the goal of energy efficiency is to reduce energy for the same services, the goal of energy usage control as service criteria will be to supervise services in an energy-aware manner, ensuring the services are offered as intended by service providers, network operators or subscribers, with energy constraints and no performance consequences. Several functional requirements have been identified that promise increased control over energy usage to achieve service objectives for mobile network operators, service providers and their customers in the SA1 Rel-19 EnergyServ. Examples of these functional requirements include the ability to control energy usage based on the operator policies such as 'energy credit limits' and 'maximum energy usage rate' applying to services provided for a UE or group of UEs. 
Also, 3GPP has already undertaken work in different working groups to provide recommendations on energy saving and introduce actual OAM or Radio Network enhancements to save energy. SA plenary has issued also a 3GPP-wide recommendation on considering Energy efficiency as an important design criterion for the technical solutions 3GPP defines in their specifications (see SP-211621). SA2 will also be required to investigates options for improved system behaviour targeting energy saving and energy efficiency.
This work item is to complete the design of stage 2 solutions and document the normative specifications, based on the conclusions of the FS_EnergySys study.

4	Objective
This work aims to specify required enhancements on 5GS to improve energy efficiency and to support energy saving in the network, for the following aspects, based on the conclusions in the TR 23.700-66: 
Editor’s note: The WID description may be revised based on decision of SA plenary on whether new functionalities will be defined by SA2 or SA5.
 
- WT #1. The objective of this WT is to specify the basic elements for supporting the collection and calculation of energy saving and efficiency and  the exposure of network energy related information. The following enhancements will be specified:
-  A network functionality to collect and calculate the energy related information in the network and to expose to the authorized consumer subject to operator’s policy.
     -	In case the authorized consumer is AF, the granularities include: per application corresponding to the AF, per Network Slice level, per UE, and per UE per AF
     -	 In case that the authorized consumer is a 5GC NF, the granularities include: per application, per Network Slice, per UE, and per-UE-per-QoS flow
NOTE 1: Whether the per PDU session level is needed will be decided during the normative phase.
 - The support of the following energy related information for the granularities defined above will be specified
- Energy consumption information
- Renewable energy information
NOTE 2: The exposure and collection of renewable energy information depends on the coordination with SA WG5.
- Energy related information exposure for the consumer NFs, including 5GC NFs and /or AF, with reporting request, e.g., Periodic reporting or Threshold based reporting
-  The sources of the information that is necessary for the calculation of the energy related information are:
    a) OAM, which provides the energy related information at the gNB(s) and UPF(s) serving the UE, or Network Slice serving the UE, and also the overall data volume for the gNB(s)
NOTE 3: It is FFS whether OAM can provide cell level energy related information at the gNB(s).
b) UPF which provides the overall data volume of the UPF and the data volume for the QoS flow or the SDF
- Determination of the E2E energy related information by the new functionality based on the energy related information per the granularities above at serving NFs in the use plane (i.e. NG-RAN and UPF(s))
NOTE 4: In the current release of the specification, only the energy-related information of user plane communication (not control plane signalling) is supported. 
NOTE 5: In this Release, the gNB neither supports per-UE-per-PDU session nor per-UE-per-QoS flow level energy consumption reporting.
NOTE 6: Depending on TSG RAN decision to work on energy efficiency topic, it can be envisaged to work on procedures where the NG-RAN can detect whether traffic is transmitted for a UE in certain energy state for the network (the definition of these energy state rely on RAN WGs to define these), and reports the information to the 5GC. 
NOTE 7: Whether in this release the NG-RAN will provide per UE level energy consumption information and state depends on RAN WGs. SA2 will only start such work based on RAN decision to work on energy efficiency topic.  
NOTE 8: This work will be coordinated with SA WG5 for OAM and charging part.

- WT #2. The objective of this WT is to specify the enhancements for subscription and policy control to enable network energy savings as service criteria based in WT#1. The following enhancements will be specified:
- The definition of energy saving subscription information per UE that is stored as part of the subscription data in the UDM/UDR, to assist the network to perform energy saving strategies for the UE
- The detailed procedures for the PCF to receive UE subscription data and notification related to the energy related information to trigger making policy decisions (reusing the existing parameters) 
NOTE 9: Further details and what energy related information can be taken into account for policy control will be defined during the normative work.
NOTE 10: Detailed parameters and associated policy procedures will be discussed during the normative work.
NOTE 11: The interaction for PCF with CHF for policy control and charging (e.g. how the PCC rules are determined based on energy criteria) will be considered in the normative phase, based on collaboration with SA5.

- WT #3. The objective of this WT is to specify the 5GS enhancements to support network energy saving and efficiency based on WT#1. The following enhancements will be specified:
- Enhancements of NF discovery and (re-)selection based on energy related information
- New energy related information and/or existing NF profile parameters in the NF Profile to allow an operator to influence NF discovery and selection based on their energy strategy
NOTE 12: Which energy related information is included in the NF profile is to be further discussed in the normative phase. Only parameters captured in existing solutions will be considered. Coordinated with SA WG5 may be needed.
NOTE 13: The information within NF profile is expected not to change frequently, e.g., constantly reflecting changes in energy consumption. The procedure for updating the information will be addressed in normative phase.
-	Enhancement on NF discovery and (re-)selection to consider the energy related information from the NF profiles and/or discovery request from the NF consumer
-	Enhancements on existing operations and procedures for energy saving and energy efficiency: The optional UP path adjustment for a PDU session(s) will be specified.
NOTE 14: Whether other existing procedures and operations are enhanced for energy saving and energy efficiency will be decided in the normative phase.
NOTE 15: The energy related decision will also consider operator’s policy. 

5	Expected Output and Time scale

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	23.501
	System architecture for support of Energy Efficiency and Energy Saving
	TSG SA #106 (Dec., 2024)
	

	23.502
	Procedures for support of Energy Efficiency and Energy Saving
	TSG SA #106 (Dec., 2024)
	

	23.503
	Policy control for support of Energy Efficiency and Energy Saving
	TSG SA #106 (Dec., 2024)
	



6	Work item Rapporteur(s)
Primary Rapporteur: Jungshin Park (Samsung), shin02.park@samsung.com 
Secondary Rapporteur: Konstantinos Samdanis (Lenovo), ksamdanis@lenovo.com
7	Work item leadership
SA2 
8	Aspects that involve other WGs
Potential RAN issues are covered by RAN WGs (e. g. RAN2, RAN3)
Potential charging and OAM issues are covered by SA5.
Potential security issues are to be covered by SA3.
9	Supporting Individual Members
	Supporting IM name
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