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1. Overall Description:

3GPP SA5 would like to inform that it has completed its Release 17 work on the energy efficiency of 5G networks. Main outcomes include (non-exhaustive list):
· Definition of Energy Efficiency (EE) KPIs for:

· gNBs, both split and non-split,

· 5G core network

· 5G network slice of the following types: eMBB, URLLC, MIoT

· Definition of the Energy Consumption (EC) of:

· 5G network
· 5G Network Function (NF). In case a 5G NF is composed of Virtualized Network Function(s) (VNF), the EC of the VNF is estimated (as there is no means to measure it yet) based on its virtual CPU usage (measurement collected from NFV MANO)
· Energy saving use cases and solutions:

· Capacity booster cell partially overlaid by candidate cell(s)
· Capacity booster cell fully overlaid by candidate cell(s)
· Switch off edge UPFs during off-peak traffic hours.

Reference documents are:

· TS 28.310 (Management and orchestration; Energy efficiency of 5G). Available at: https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3550 

· TS 28.554 (Management and orchestration; 5G end to end Key Performance Indicators (KPI)) – clause 6.7. Available at: https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3415 

· 3GPP TS 28.552 (Management and orchestration; 5G performance measurements) – clause 5.1.1.19. Available at: https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3413
· TS 28.541 (Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3) – clauses 4.3.58 and 4.3.63. Available at: https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3400 

3GPP SA5 has now initiated its Release 18 work on energy efficiency and energy saving in 5G networks. The main objectives are to:
· Specify new EE KPIs for network slices, e.g.:
· EE KPI for V2X,

· EE KPI for URLLC based on reliability

· Specify further the EC of a 5G NF when it is composed of VNF(s), by e.g.:

· Include additional measurements obtained from NFV MANO, such as e.g. virtual disk usage, virtual link usage, in addition to the virtual CPU usage

· Define the EC of a 5G NF when it is composed of Containerized VNFs (in Release 17, only VM-based VNFs have been considered)
· Specify new use cases, requirements and solutions for energy saving in NG-RAN, 5GC and network slicing, including AI/ML assisted energy saving

· Investigate on digital sobriety applied to 3GPP SA5 OA&M solutions. Given that a) the cheapest energy is the energy which is not used and b) the energy consumed by network elements / network functions has some dependency on data or signaling volumes processed and/or transported and/or stored by the network elements / network functions:

· Study which forms digital sobriety could take in SA5, e.g. minimize the volume of OA&M data (number and type of operation parameters, input data to MDAF, etc.) to be processed and/or transported and/or stored,

· Study if any metrics can be defined to compare different alternative solutions with regards to digital sobriety.
Reference documents are:

· SP-211440 (New Study on new aspects of EE for 5G networks Phase 2). Available at: https://portal.3gpp.org/ngppapp/TdocList.aspx?meetingId=60223 

· SP-211441 (New WID on Enhancements of EE for 5G Phase 2). Available at: https://portal.3gpp.org/ngppapp/TdocList.aspx?meetingId=60223 
2. Actions:

To GSMA, NGMN, ITU-T SG5, ETSI TC EE, ETSI ISG NFV: please take the above information into account.
3. Date of Next TSG-SA WG5 Meetings:
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