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Abstract of the contribution: It is proposed to update the conclusion on KI#3.
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For the aspect of UP path adjustment with energy related information in KI#3, the following solutions are identified:
· Solution #13 proposes to adjust the UP path by using EECF based on operator's policy on energy. For this solution, the EECF collects the energy-related information (e.g. energy efficiency, carbon emission, etc), NF load information and analytics the deployed UPFs from OAM, NRF and NWDAF respectively, and retrieves the information of PDU sessions and their corresponding UPFs from SMF. Based on the collected information, the EECF configures the UP paths asks PCF for deriving PCC rules to influence UP paths of a set of target traffic. Then, the SMF may reconfigure the User Plane of the PDU Session based on the updated PCC rules from the PCF.
· Solution #33 proposes to enhance the procedure for AF influence on traffic routing so that the AF can provide energy related requirements (e.g. maximum allowed EC, required minimum EE or renewable energy ratio for the application). PCF and SMF may retrieve energy related analytics and other network analytics (e.g. Service Experience, DN Performance) from NWDAF. Based on the analytics, the PCF may update the list of DNAI(s) in the PCC rule, and the SMF may reconfigure the User Plane of the PDU Session (such as determining the target DNAI and adding, replacing or removing UPF(s) acting as UL CL/BP or PSA) based on the updated PCC rules from the PCF.
· Solution #34 proposes to adjust the UP path by using EECF based on energy-related information. The EECF is triggered to execute UPF(s) energy saving and energy related information collection based on local operator policy and obtains energy related UE subscription information (e.g. whether the use of renewable energy is allowed, whether UPF relocation is allowed to achieve the low energy consumption) from UDM. The EECF also interacts with SMF to request energy related information of UPF(s) and calculates the current energy consumption of UE. If the energy consumption threshold of UE exceeds, the EECF asks PCF to update PCC rules and the SMF may reconfigure the User Plane of the PDU session (e.g. determining target DNAI, changing the UPF(s) for an established PDU session) based on the updated PCC rules from the PCF.
For the aspect of NWDAF-Based Energy Analytics in KI#3, the following solutions are identified:
· Solution #3 proposes that NWDAF collects energy related information (e.g. Power, Energy and Environmental (PEE) measurements per cell, CQI related measurements per cell) from OAM, and provides energy related analytics to AF via NEF. Based on the analytics, the AF can decide to influence the service and select a suitable network configuration for network energy saving.
· Solution #5 proposes that NWDAF collects energy related information from other NFs (e.g. OAM, MDAF), and provides energy related analytics to AF via NEF (the details of the energy related information and energy related analytics are FFS). Based on the analytics, the AF may decide whether to use communication related application parameters or decide to use a different application parameter (e.g. assume a smaller bit rate in order to save energy) for a UE or group of UEs.
· Solution #11 proposes that NWDAF collects energy related information (e.g. carbon intensity in time and location per slice, ratio of renewable energy in time and location per slice) from OAM/MDAF and provides energy related analytics to PCF/AMF. Based on the analytics, the PCF can generate the URSP rules with validity conditions (e.g. time period of using solar supply during daytime as criteria for time window, the location where the solar power is supplied as criteria for location criteria) to guide a UE to transmit to a PDU Session supporting a greener network slice. The AMF can also generate NSSAI inforomation for a UE to allow the UE to potentially use the renewable energy in a specific time and/or location.
· Solution #12 proposes that NWDAF collects energy related information (e.g. Energy Consumption, Energy efficiency, NF energy usage, Datacenter energy efficiency ratio, Traffic load trend of cells, Energy Saving recommendation, Energy saving level, NF energy state, NF energy consumption estimate, renewable energy related information) from PCF, AMF, SMF, UPF, NRF, AF, OAM and/or  MDAF and provides energy related analytics (e.g. energy consumption, energy consumption of renewable energy, Carbon emission, energy efficiency, energy credit, NF energy state history, traffic volume, traffic/packet rate, traffic latency/ packet delay, Datacenter Carbon Emission Effectiveness KPI, Datacenter energy efficiency ratio, Analytics energy consumption, Spatial Validity, Energy Saving recommendation for NG-RAN/5GC, Traffic load trend for cells, NF energy saving level) at required granularities (e.g. network slice level, NF Instance/NF set level, PDU session level, QoS flow level, UE level) to consumer NF (e.g. NEF, PCF, AMF, SMF, EECF, OAM, CHF, AF (via NEF)). Based on the analytics, the consumer NF may trigger appropriate operation such as deciding the energy related limits for a service, making policy decision and adjustments, configuring the NF to enter an energy-saving mode, performing cell-based paging and providing a list of recommended cells, selecting a suitable UPF for the UE and recording the energy consumption information for charging.
· Solution #13 and Solution #33 propose UP path adjustment with energy related information (In detail, please see the description in the aspect of UP path adjustment).
· Solution #15 proposes that existing MM and SM procedures is enhanced based on the requirements of network energy saving and energy efficiency. In the enhanced MM procedures, AMF requests "UE Mobility" and "Abnormal behaviour" analytics from NWDAF. In the enhanced SM procedures, SMF requests "UE Communication" and "Abnormal behaviour" analytics from NWDAF. The energy related information is provided by a new NF (NEMF). Thus, there is no impact of existing NWDAF architecture because these analytics are defined in TS 23.288 [14].
· Solution #20 proposes that NWDAF collects energy related information for certain UEs, classifies the UEs in UE Energy Category and provides per UE analytics based on the received information at UE, UE/network slice and UE/PDU session level to PCF and AF (via NEF). Based on the analytics and the received information from SMF, the PCF may provide a modified QoS requirement for specific SDFs, PDU sessions or at UE level.
· Solution #29 proposes that NWDAF collects energy related information of the NF profile(s) of the target NF type and provides them to a consumer NF for energy-aware NF selection. Based on the energy related information, the consumer NF performs energy-aware NF selection.
· Solution #30 proposes that NWDAF provides network slice energy consumption analytics for a S-NSSAI to NSACF. Based on the analytics, the NSACF provides admission decision for updating maximum number of UEs and maximum number of PDU sessions per S-NSSAI to limit the energy consumption in the network slice.
· Solution #32 proposes that NWDAF collects energy related information from OAM, AF and other NFs and provides energy related analytics defined in Solution #12 corresponding to the historical energy consumption or prediction for the energy consumption over a certain period, NF load analytics and NF performance analytics to EECF. Based on the analytics and energy evaluation request from other NFs, the EECF provides session modifications recommendations in PDU session parameters to SMF for energy usage optimization.
· For KI#1 and KI#2, the following solutions are related to the NWDAF-Based Energy Analytics analytics:
· Solution #4, #10, #18, #21, #25, #26, #27, #28 and #38
Based on the solutions above, we propose to update the interim conclusions on KI#3 for the aspect of the UP path adjustment and the NWDAF-Based Energy Analytics.
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It is proposed to agree the following changes to 3GPP TR 23.700-66 "Study on Energy Efficiency and Energy Saving". 
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Following interim conclusions for KI#3 are proposed:
1)	For Enhancements on NF discovery and (re-)selection based on energy related information:
-	NF profile is extended (e.g. include the new energy related information or reuse existing NF profile parameters) to allow an operator to influence NF discovery and selection based on their energy strategy.
Editor's note:	It is FFS if the information in NF profile is static information or dynamic energy related information.
-	NF discovery and (re-)selection is enhanced to consider the energy related information from the NF profiles and/or discovery request from the NF consumer.
2)	For Enhancements on existing operations and procedures for energy saving and energy efficiency:
-	UP path adjustment is enhanced taking the energy related information into account.
3)	For NWDAF-Based Energy Analytics for network energy saving and efficiency: 
-	Network analytics from NWDAF is enhanced to assist NF in making a network energy saving related decision.
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