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Abstract of the contribution: This contribution proposes the use case of network data analysis assisted energy saving for further study.
Discussion
Wireless energy saving is a critical issue for the 5G operator. According to SA5 study Energy efficiency of 5G[1] and ETSI ES 203 228, the efficiency of the energy consumed for providing network service can be evaluated by the high-level Energy Efficiency (EE) KPI:
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The calculation of EEMN,DV requires the collection of both Data Volumes (DV) and Energy Consumption (EC) of 5G Network Functions (NF). In NG-RAN, DV is measured per cell and the traffic load performance measurements can be collected. Energy Consumption definition and measurement method for 5G Physical Network Functions (PNF) rely on ETSI ES 202 336-1 [3] and ETSI ES 202 336-12 [4].
In the scenario where NR capacity booster cell partially overlaid by candidate cells, the traffic load performance measurements from the NR capacity booster cell and candidate cells are collected and the NR capacity booster cell may be requested to enter the energy saving mode when its traffic is below certain threshold. The NR capacity booster may initiate handover actions to off-load the traffic to the neighboring cells (see clause 15.4.2 in TS 38.300) prior to entering into the energy saving mode.
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NR capacity booster cell partially overlaid by candidate cells
With the 5GC network data analysis, the DV related information can be collected from the network in different granularity. The provision of data volume and its related information could be per application, per UE or per session, etc. Each of these provisions gives clues on how the data volume is distributed and this extra information can help achieve the goal of wireless energy saving better. 
For example, when the information about the per application data volume is available and the information indicates that the high-value traffic or critical service traffic which contributes the most part of the data volume in the NR capacity booster cell, turning this cell into power saving mode may not be necessary or preferred, since it may dramatically increase the risk of harming the QoE. And at the same time, if the information about the per UE information about the DV is also available and it indicates that all the data volume is contributed by single UE, the NR capacity booster cell may be requested to activate some more specified wireless energy saving functions, such as the dynamic TRX on/off function, to achieve a better EE.
Observation 1: The information collected in network indicating different granularities of the data volume can assist the performing of energy saving actions without unnecessarily increasing the risk of harming the service performance in 5GC, such as the QoE.  
The variation of the EE is related with the variation of the DV, which is related to different of network events. With a collection of the network data, including events exposed and collected by the NFs, the pattern of the DV could be studied. With regression model and other machine learning tools, the trend of the DV could be predicted and used as reference for making decision on wireless power saving. For example, with historical  mobility information of the UEs or the mobility pattern analyzing result from Rel-16 NWDAF, an increase or decrease of the data volume in a cell may be predicted as a short term variation rather than a long term variation and this prediction could assist the decision making on whether or not to change the energy saving state.
Observation 2: The network information analyzing could be used to predict the trend of energy efficiency variation.
With the observations above, we proposed the following use case to study.
Reference

[1] 3GPP TS 28.310 Management and orchestration: Energy efficiency of 5G
Proposal
Proposal: It is proposed to add a new use case about network data analysis assisted energy saving.
The following changes are proposed for FS_eNA TR 23.700-91.
* * * * Start of Changes * * * * 
5.X.1
Use case #X: < network data analysis assisted energy saving>

5.X.1.1
Description

Energy saving is a critical issue for the 5G operators and network data analysis can assist the energy saving.
For the operators, the energy saving is more complicated than only reducing the energy consumed. The goal of the energy saving is to achieve an optimized balance between the energy consumed and the serviced performance provided by the network. 
Since the 5GC provides control and policies for the service and its performance from different aspects and granularities, such as per UE, per application or per area-of-interest, with the network data collected from 5GC, the composition of the traffic load can be analyzed based on different service QoE levels, different service priorities defined by the operator, or can be evaluated in different granularities, such as per UE, per group of UEs, per session, or per application , etc. And with this analyzing result, the relationship between the service/service performance provided by the network and the energy consumption may be evaluated from different angles, such as which level of service QoE, which level of service priority, or which UE/group of UEs/session/application, contributes most to the energy consumption.  
With the assistance of network data analysis, it is possible to identify and collect the network data and events related to the variation of the energy consumption , such as the historical mobility information of UE(s) or group(s) of UEs. Taking these network data and events as input, it is also possible to generate analysis and prediction of the trend of the relationship between the service performance and the energy consumption. 

The result of the analyzing will be used for the 5GC to improve the performance or efficiency of existed power saving methods. For example, by re-allocating the group of UEs with lower priority among fewer dedicated NF instances in the core network at night, so there can be more NF instances being shutted down for energy saving purpose.
The result of the analyzing will also be used as reference for the energy saving related decision or policy maker, such as OAM.
Note:
The new Key Issue(s)/Solution(s) related to this use case will be discussed  in coordination with SA5.
* * * * End of Changes * * * *
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