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1. Overall Description:
3GPP SA5 thanks RAN3 for your LS on AI/ML for NG-RAN Energy Saving Energy Cost index. 

Here below, 3GPP SA5 provides its understanding of the problem to be solved, preliminary thoughts about potential solutions and questions for clarification.

SA5 understanding of the problem:

NG-RAN nodes (i.e. gNBs and ng-eNBs) should exchange information about their respective energy consumption. However, instead of exchanging their actual energy consumption (e.g. in Kw/h), RAN3 expects the actual energy consumption be converted into an ‘Energy Cost’, i.e. an index which reflects the energy consumption of the NG-RAN Nodes.

The rule to convert the actual energy consumption of the NG-RAN nodes into the Energy Cost is provisioned via OAM into the NG-RAN nodes and is unified across the Operator’s network.

The form that the Energy Cost index should take is still FFS.

Preliminary thoughts:

· Wrt. the Energy Cost, SA5 thinks that its form could be an index between 0 (zero) and 100. The value ‘0’ (respectively ‘100’) would correspond to the energy consumed by a NG-RAN node under low traffic model (resp. under busy hour traffic model) (see [1] for a possible measurement method), measured in labs prior to deployment, and communicated by the NG-RAN node vendor to the operator;
· When the NG-RAN nodes are running, their actual Energy Cost value must be calculated in the range between 0 and 100. Two options:
· For NG-RAN nodes equipped with an embedded sensor (see [2] clause 4.3.1), they may have the capability to collect their own energy consumption measurements. Provided OA&M has provisioned the NG-RAN nodes with a mapping rule between Energy Consumption and Energy Cost, the NG-RAN nodes can calculate their own Energy Cost by themselves. With this method, the Energy Cost is calculated locally in a near-real time manner. To be noted that this method can’t apply to geographically split NG-RAN nodes;
· For NG-RAN nodes equipped with external sensors (i.e. not with embedded sensors) (see [2] clause 4.3.1), the energy consumption measurements may be collected by OA&M (see [3] clause 5.1.1.19). OA&M may then apply its unified mapping rule between collected Energy Consumption measurements and Energy Cost and provision the NG-RAN nodes with their Energy Cost. With this method, the Energy Cost is calculated in a non-real time manner thanks to OA&M.

Questions to RAN3 for clarification:

1. Who should be responsible for defining the unified mapping rule: 3GPP / NG-RAN node vendor / Operator / Other? 
2. Should the calculation of the Energy Cost be based on instantaneous power consumption measurement (in W) (implying that the Energy Cost can be constantly updated) or on min/max/mean energy consumption measurements (in KwH) made over a past period (whose duration can be configured by the Operator)?
3. Should the Energy Cost be calculated in near-real time or non-real time (see above)?
4. What is your view on how to apply this Energy Cost concept to split NG-RAN nodes, where NG-RAN node components can be geographically distributed and/or virtualized?



2. Reference documentation:
[1]		ETSI TS 103 786 V1.1.1: Environmental Engineering (EE); Measurement method for energy efficiency of wireless access network equipment; Dynamic energy performance measurement method of 5G Base Station (BS)
[2]		ETSI ES 202 336-12: Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model
[3]		3GPP TS 28.552: Management and orchestration; 5G performance measurements


4. Actions:
To RAN3: please provide your feedback on SA5 current understanding and preliminary thoughts and reply to SA5 questions for clarification.

5. Date of Next TSG-SA WG5 Meetings:
SA5#151	9 – 13 October 2023	Xiamen, China
SA5#152	13 – 17 November 2023	Chicago, US

