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Abstract: This document proposes to update conclusion for KI#3, as per current solutions and moderated email discussion.   
1. Discussion
1.1	Information included in NF profile on energy efficiency
The moderated email discussion shows that the details in the NF profile regarding EE need further clarification. E.g., what is the exact information in the energy related information, and whether such information can be updated dynamically or just a static one. Refer to https://nwm-trial.etsi.org/#/documents/8856 for more details. 
From our perspective, we think further considerations are necessary on the when and how often they are updated regarding the dynamic energy related information. Note that it is already supported to update the NF profile in current mechanism. Furthermore, it needs to be considered whether an update should trigger any action or impact previously taken decisions. These considerations can be left for normative phase. 
On the new energy related information, although further details of energy related information can be specified in the normative phase (and coordinated with SA WG5), we think at least the following information should be included in NF profile at least:
-	Energy Consumption information;
-	Renewable Energy information;
-	Energy saving capability (to indicate if the NF supports mechanism for Energy saving); 
Rationales have been highlighted in clause 6.29.2 of TR 23.700-66. Note that Energy Consumption of an NF can be measured/estimated by OAM as specified in TS 28.554 clause 6.7.3. Normalized EC information in the NF profile refers to the EC of an NF normalized by the provided NF service (e.g., indicated by NF capacity). Both Renewable Energy information of an NF are under the discussion in SA5 (TR 28.880) and detailed KPIs to be defined in Rel-19. Such information can be used to discovery and select an NF for a UE/a service considering different energy related criteria, e.g., no energy related criteria, with less energy consumption, or with high green energy ratio. NF consuming less energy per provided service may be the one with worse performance (e.g., due to the high load), therefore it is meaningful to take normalized EC into account. It is also necessary to consider the energy saving capability of an NF (i.e., indicate if the NF supports mechanism for Energy saving), since some services may be associated with more rigorous demands (e.g., SSC mode 1 for UPF selection) and knowing such energy saving capability would then be necessary. 
It shall be noted that the energy criteria should be considered among other criteria to avoid network misbehaviour, for example to select NFs with higher Renewable Energy Ratio for all UEs and services which then results in high load condition for those NFs and degradation of other performance such as reducing the provided QoS for each user (higher delay, lower bit rates, etc).
Proposal 1: it is proposed to further clarify in conclusion that the NF profile contains at least energy consumption information, renewable energy information and energy saving capability, and further details will be specified in the normative phase. 
1.2	Energy related information provided to NG-RAN
Another issue discussed in the M.E.D. is that whether the energy related subscription information (e.g., energy saving authorization information, or S-NSSAIs associated with specific energy behaviour) need to be provided to RAN by the AMF to support energy saving operations at RAN. 
In fact, such information can be provided to RAN in order to enable RAN to take energy saving actions. We think the subsequent actions is under the remit of RAN (and thus not impacting CN) and it might be/not be specified in the end, but it shall be clarified which consequences are to be expected due to the usage of such information by RAN. 
Proposal 2: providing energy related subscription information might be possible in this release, in case the consequences due to the usage of such information by RAN is clarified. 
1.3	Slice admission control by NSACF considering energy related information
Enhancements on the slicing admission control procedure were also discussed. The questions are mainly on whether network slicing access control can be enhanced to consider energy related information. And maximum number of UEs and maximum number of PDU sessions for a network slice might be determined according. 
We think for energy saving, the energy consumption of a network slice needs to be controlled (e.g., according to the energy credit limits/thresholds specified in SLA) – since the network slicing can represent the subscription of a certain consumer or certain service, and it is reasonable to support such granularity for controlling as per our analyses on KI#2 in S2-240xxxx. The network slice admission control by NSACF can take into account the energy related information input from NWDAF/EECF/other 5GC NFs for admitting or rejecting a UE/PDU session into a network slice subjecting to energy related control. As a result, UE’s registration/PDU session for the S-NSSAI could be controlled based on energy related information of the network slice by the AMF/SMF based on the NSACF admission control results.	Comment by Huawei user r01: Corresponding to NGC.S1053c
Proposal 3: UE’s registration/PDU session for the S-NSSAI could be controlled based on energy related information of the network slice by the AMF/SMF based on the NSACF admission control results. 
1.4	NWDAF-Based Energy Analytics for network energy saving and efficiency
Regarding the NWDAF’s involvement regarding the energy efficiency/energy saving, we think final input and output of the analytics and the energy consumption of generating analytics should be considered, while we can accept to deal with that in the normative phase. 
We believe that we should consider the energy consumed when generating analytics as well as their corresponding data collection in Release 19. We are not sure about how analytics can assist NFs in making a network energy saving related decision, but we are sure that generating analytics consumes a lot of energy, especially considering the corresponding model training and data collection. The energy consumed by AI related operations is much more than the conventional control plane operations consume. Therefore, it is more important to consider the energy consumed for generating the analytics than only talking about defining a new (comprehensive) analytics. Parts of the solution are addressed in Solution#12. We may update Solution #12 in details or address this issue in the normative phase.
Proposal 4: Final input and output of the analytics and the energy consumption of generating analytics will be determined in the normative phase. 

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-66.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc165103825]8.3	Conclusion for Key Issue #3: 5GS enhancements for network energy saving and efficiency
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 such as energy consumption information, Renewable Energy information and Energy saving capability information indicating if the NF supports mechanism for Energy saving, 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.
NOTE 1:	Details of energy related information will be specified in the normative phase and coordinated with SA WG5. 
2)	For Enhancements on existing operations and procedures for energy saving and energy efficiency:
-  For Network slice which is subject to energy control, determination of accept/reject of a PDU session on requested S-NSSAIs session may consider energy related information. The energy related NSAC results (e.g., exceeding of an energy related threshold) may be notified to the related NF for further energy related operation (e.g., modification/release of PDU session)
NOTE 2:	Maximum number of UEs and maximum number of PDU sessions for a network slice maybe adjusted by the MNO with considering energy related information when it is subject to NSAC. However, the SLA between MNO and slice customer should be guaranteed. 
-	AMF may retrieve energy related subscription information (e.g., the Green Subscription Indication (GSI) or S-NSSAIs associated with specific energy behaviour) from the UDM during registration and provide it to RAN.
3)	For NWDAF-Based Energy Analytics for network energy saving and efficiency:
-	NWDAF is taken as the role of energy related analysis.
-	The final input and output of the analytics and the energy consumption of generating analytics will be determined in the normative phase.

Editor's note: Energy related information required and obtained to support 5GS enhancement for energy saving and energy efficient is dependent on KI#1 conclusions. 
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