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Information
The NWDAF brings intelligence to the 5GC, it is possible for NFs within 5GC and other consumers to consume the network data analysis result produced by NWDAF to perform different actions for different purposes. And in the use case mentioned in the SP-191051, we tried to show that network data analysis can be used for the purpose of energy saving. Both NFs within 5GC and energy saving policy maker, such as OAM, can be the consumer for the purpose of energy saving. 

However, due to the strong link between the topic of energy saving study and the works in SA5, companies in SA2 did not made an agreement on whether this is a use case may be investigated in SA2. And the following questions were made during SA2#136 for the SA plenary to answer:
Q1: Could SA determine if there are any requirement on NWDAF providing analytics related to energy saving that needs to be investigated in SA2?

Q2: Could SA inform if there are any new requirements to be investigated in Rel-17 and not covered in TR 21.866 (Study on Energy Efficiency Aspects of 3GPP Standards)?
Q3: If the answer to Q2 is yes, SA2 would like to ask TSG SA if SA WG2 is the appropriate working group to study the above use case?
Discussion
With the deployment of 5G, energy saving becomes a critical issue for the 5G operators.

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.

The network data analysis which is newly introduced after Rel-15 can be useful for the operators to achieve this goal.

Example 1: used for improving the performance or efficiency of existing power saving methods

The 5GC provides control and policies for the service and service performance from different aspects and granularities, such as per UE, per groups of UE, per application or per area-of-interest.

With the analysis of the statistical data about service usage of a group of UEs, a prediction can be made which indicates that in the follow period of time, will there be any services of high QoS requirement or services that is QoE sensitive required by this group of UEs. 

For example, based on the network data analysis, the prediction may indicate that in a residential area and between 11pm to 5am, taking all the UEs within low priority group into account, they will only require the background data transmission and this prediction is with a probability of 95%. And for the later time of the day, the prediction indicates that the UEs within this group may request for services of high QoS requirement. This prediction can be consumed by the SMF. And at 11pm, the SMF may intentionally re-allocate all these low priority UEs among fewer dedicated central UPF instances which are used only for serving the low priority UEs at night and running on fewer dedicated servers. As a result, on one hand, there can be more UPF instances having no UE allocated to them and can be removed by the NFV orchestrator. Consequently, there can be more physical resources, such as the servers, to be shut down at night and less energy to be consumed. On the other hand, based on the prediction, this action made by SMF may not increase any risk of harming the QoE of important service which may require a UPF instance connected to the MEC server located at the edge of the network, and the UEs within the high priority group are not affected.

Observation 1: The prediction produced based on the network data analysing may be consumed by the NFs within 5GC for the purpose of improving the performance and efficiency of existing power saving methods without increase the risk of harming the QoE of important service/UEs. No enhanced or additional interaction with OAM is required.
Example 2: used as reference by energy saving related decision or policy maker

To evaluation of energy efficiency, the information of the traffic load of the 5G Network Functions (NF) is required.

The variation of the energy efficiency is related with the variation of the traffic load. With a collection of the network data, including events exposed and collected by the NFs, the composition of the traffic load can be analysed based on different angles, or can be evaluated in different granularities, and a prediction may be produced, such as which level of service QoE, which level of service priority, or which UE/group of UEs/session/application, will contribute most to traffic load and the corresponding energy consumption. This information can be consumed by decision or policy maker as reference for the purpose of energy saving. For example, based on network data analysis, when it is predicted that the service with less QoS requirement (such as background data transmission) will dominate the traffic load in the subway station after 11pm, the RFSP may be adjusted by the PCF to guide the UE to the LTE rather than NR, so that the nearby NR-capacity boosting cell base station may be switched off more effectively.

With regression model and other machine learning tools, the trend of the traffic load can also 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 analysing result from Rel-16 NWDAF, an increase or decrease of the traffic load 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 in OAM on whether or not to change the energy saving state. 

Observation2：The result of the analysing can be used as reference for the energy saving related decision or policy maker, such as PCF and OAM.
Proposal
With the above observations, we proposed the following answers to the questions. And We prefer to show the answers in the order of Q2, Q3 and Q1, which looks more logical.

For Q2: Could SA inform if there are any new requirements to be investigated in Rel-17 and not covered in TR 21.866 (Study on Energy Efficiency Aspects of 3GPP Standards)?

Proposal 1: The network data analysis in 5GC is newly introduced after Rel-15, it should be taken into account for the energy saving study. Since the introducing of NWDAF to 5GC is not covered in TR21.866. The potentials assistance from NWDAFs for energy saving should be investigated. The answer to Q2 is yes.
For Q3: If the answer to Q2 is yes, SA2 would like to ask TSG SA if SA WG2 is the appropriate working group to study the above use case?

Proposal 2: The 5GC NF actions can consume the result of network data analysis for the purpose of improving the performance of the existing energy saving method. There may not be requirement for additional interaction with OAM for this purpose. The investigation of these actions and the potential beneficial network data analysis for them are within SA2 scope and should be studied within SA2. The answer to Q3 is yes.
According to proposal 1 and proposal 2, for Q1: Could SA determine if there are any requirement on NWDAF providing analytics related to energy saving that needs to be investigated in SA2?

Proposal 3: The use case on NWDAF providing analytics related to energy saving needs to be investigated in SA2. Moreover, the network data analysing can also be consumed as reference by the energy saving related decision or policy maker, such as OAM. The coordinated study related to the OAM should also start. The answer to Q1 is yes.[image: image1.jpg])




