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1. Introduction
At SA#86, it was agreed that SA5 will lead the study on energy efficiency, and that coordination between SA2 and SA5 is needed on this issue. And at SA5#129e, a LS (S5-201472) was send to SA2 (S2-2003532), which suggested that "The potential usage of analytics and NWDAF is to be considered, in conjunction with OA&M (incl. MDAS – Management Data Analytics Service) in Rel-17 work."
At SA5#129e, a solution was agreed as part of SA5 Study on enhancement of Management Data Analytics (S5-201315), which uses the analytics Data from NWDAF as input for EE related services:

The control plane analysis result from the NWDAF defined in TS 23.288 [m], e.g., observed service experience related network data analytics. The additional required analysis result is FFS.
According to the progress and discussion made in SA5, in this paper:
· the alignment with SA5 MDAS study is proposed and discussed;
· a new key issue on energy efficiency in the FS_eNA_Ph2 is proposed;

2. Discussion
In TS 23.288 clause 6.4.2, the network data from the 5GC NF and OAM for observed service experience are defined. This includes the QoS flow level network data related to the QoS profile assigned for a particular service, such as QoS flow bit rate and QoS flow Packet Delay. And this also includes the UE level network data from OAM related to the QoS profile, such as the RSRP (Reference Signal Received Power), RSRQ (Reference Signal Received Quality), SNR and SINR. Moreover, the mentioned UE level network data from OAM related to the QoS profile are defined as the per UE measurement in a network cell.
These data are considered together as the input data for the statistic and the prediction analytics of the observed service experience generated by the NWDAF.
At the same time, in TS 28.310 Energy efficiency of 5G, the energySaving state for the cell is defined as: "state in which some functions of a cell or a network element or network function are powered-down". And in energySaving state, the cell or network element or network function is still controllable.
Which function will be powered-down and how will the power-down be performed are all based on implementation, as a result, for the UE under the coverage of the cell in the energySavig state, the RSRP, RSRQ, SNR and SINR measured may be affected directly due to the power-down. Moreover, the UE may be unaware of the fact that some functions in the cell are powered down, but the QoS flow level network data, such as QoS flow Bit Rate, QoS flow Packet Delay may also change.
Observation 1: The energySaving state impacts the data that collected by NWDAF for service experience analysis.

Mixing the data measured under the coverage of cells in energySaving state and the data measured under the coverage of cells not in energySaving state together without any distinction would increase the uncertainty of the input data, and consequently affect the accuracy of the statics and the confidence of the prediction analytics provided by NWDAF.
If the analytics result is further utilized for energy saving related purpose, for example, in MDA service for energy saving, reducing this uncertainty within the NWDAF analytics will lead to significant benefits.
Observation 2: The mixing of data measured under the coverage of cells in energySaving state and data measured under the coverage of cells not in energySaving state without any distinction will increase the uncertainty of the input data for NWDAF analytics.
Further investigation also showed that as for an AoI (Area of Interest) in the network, there may beoverlapping RAT/frequency coverage, e.g. NR high frequency, NR low frequency and E-UTRAN coverage are deployed simultaneously for an area. Some services for users in this area may be carried on NR high frequency for better service experience, while the other ones may be better carried on NR low frequency or E-UTRAN. Consequently, the service MOS for a given application in a given AoI may be affected by the energySaving state of some cells in this AoI, since the RATs/frequencies used in the AoI may change due to the power-down. Moreover, if multiple applications's service experiences are taken into account, since the UE's service behaviour may change, for example according to the time, the application of interests may change accordingly, and the relationship between energySaving state and the service experiences of these applications may be varied.
Observation 3: The service experience for area of interest may be affected by the energy saving, and the service behaviour may add new variance to this relationship.
.
3. Proposal

In order to keep alignment with the discussion in SA5, based on the discussion, we have the following proposal:
Proposal 1: To provide meaningful observed service experience analytics to MDAS, the NWDAF should be aware of the energy saving status information.

NOTE 1: Whether and how will NWDAF indicates energy saving status in the analytics result to MDAS may need further study.

Proposal 2: Study how will NWDAF collect the energy saving status information of the cells accompanied with the other related network data, such as the RSRP, RSRQ, SNR and SINR. 

Proposal 3: In order to achieve trade-off between energy saving and service experience, in addition to OAM KPI(s), Energy saving may need to consider the service experience analytics as well as the service behaviour for the Area of interest
Since the SA5 Study on enhancement of Management Data Analytics and SA5 Study on new aspects of Energy Efficiency (EE) for 5G take the network data analytic as input or potential input in the discussion of the solutions, in order to keep the consistency of features in Rel-17, we also have the follow suggestion for the way forward:
In order to keep the consistency and alignment between related Rel-17 study items in the SA2 and SA5, the discussion in FS_eNA_Ph2 needs to start according to the solution discussed in the SA5 study items, i.e. SA5 Study on enhancement of Management Data Analytics and SA5 Study on new aspects of Energy Efficiency (EE) for 5G. 
Therefore, we propose that add the following text proposal on NWDAF assisted energy saving in the TR. 
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5.2.x
Key Issue #x: NWDAF assisted energy saving
5.2.x.1
Description
In Rel-16 TS 28.310 Energy efficiency of 5G, the energySaving state for the cell is defined as "state in which some functions of a cell or a network element or network function are powered-down". 
The mixing of data measured under the coverage of cells in energySaving state and data measured under the coverage of cells not in energySaving state together would increase the uncertainty of the input data for NWDAF analytics. Moreover, the service experience for area of interest may be affected due to the energy saving actions and the service behaviour may add new variance to this relationship. 
Therefore, the following issues need to be addressed:
· Which data analytics from NWDAF is provided to the OAM (such as to the MDA service) for the purpose of energy saving?
· How will NWDAF collect the energy saving status information of the cell accompanied with the other related network data, such as the RSRP, RSRQ, SNR and SINR measured in the same cell?
· Whether and how will NWDAF indicate the correspondence between the energy saving status and the analytics results to OAM (such as to the MDA service)
NOTE: the use of energy saving status information in the analytics is based on the implementation and is out of the scope of this study.
5.2.x.2
Requirements

Editor's note:
This clause provides the requirements the solutions to this key issue need to address.
* * * * End of Changes * * * *
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