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Abstract of the contribution: This paper proposes a solution about a new Analytics ID related to energy consumption and energy efficiency per UE, QoS flow and PDU connectivity related to Key Issue #3.
1.
 Discussion

The solution proposal in this contribution relates to Key Issue # 3 of the FS_EnergySys study.
The proposed solution introduces a new analytics service, i.e., proposing a new Analytics ID, which focuses on the statistical or expected energy cost and/or energy efficiency considering different types of granularities including UE, QoS flow and PDU session. The proposed solution concentrates on the user plane only without considering the energy impact from invoking the corresponding services in the control plane.
The main idea for determining energy consumption related statistics or predictions concentrates on being able to: 

- 
Estimate the load pattern and hence the data volume related to a UE or QoS Flow or PDU session and keep a record that shall reflect a statistical or predictive load pattern or data volume. 
-
Relate the estimated data volume and associate it with the CPU needed per node, i.e., PNF and VNF as specified in TS 28.552, concentrating on the user plane to estimate the energy consumption per node.  
- 
Sum the energy consumption related to PNF nodes (i.e., considering the percentage of utilisation) and/or the amount of energy consumption of cloud resources (i.e., as percentage of each VNF being involved) for enabling each corresponding energy granularity case as requested or predicted.

The main idea for determining energy efficiency related statistics or predictions concentrates on being able to: 

-
Estimate the perceived performance either from direct AF information, NWDAF (e.g., service experience) or via monitoring specific service KPIs (e.g., data volume transfer, packet loss, latency, etc.)
· Divide with the estimated performance to the energy consumption. 

2. Proposals
It is proposed to adopt the following text in TR.23.700-66v0.1.0.   
* * * * Start of 1st Change * * * *
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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* * * End of 1st change * * * *

* * * Start of 2nd Change – All new text * * * *
6.X
Solution #X: Energy Related Analytics 

6.X.1
Key Issue mapping
This solution addresses Key Issue #3 this study.

The proposed solution enhances the existing operations and procedures related to network analytics by introducing a new Analytics ID related to network energy saving and network energy efficiency with respect to different granularities including UE, QoS Flow and PDU session. 
6.X.2
Description
The proposed energy analytics introduce a new Analytics ID to provide statistics and/or predictions on expected energy consumption and/or energy efficiency for a given: (i) UE or group of UEs, (ii) QoS Flow(s), or (iii) PDU session(s).
The service consumer may typically be an ASP (i.e., AF), or it can also be another NF, e.g., PCF, or the OAM, e.g., slice management entity. 
The consumer of these analytics may indicate in the request the new Analytics ID that can be e.g., "Energy Analytics", the preferred energy analytics output, i.e., the energy consumption or energy efficiency, or both, and the target of Analytics Reporting that is related to the desired granularity, i.e., a single UE (SUPI) or a group of UEs (an Internal Group ID), a QoS flow or a set of QoS flows or a PDU session(s).   

The NWDAF would then need to collect input data to gain knowledge related to:

- 
the involved UE(s) and their location including potential mobility 

-
UE communication patters or the data volume UL/DL and bit rate per desired granularity

-
5G core and RAN nodes involved and their utilization for enabling the desired granularity

-
energy consumption and energy efficient information related to the involved 5G core and RAN nodes
The output of the analytics may provide statistics and/or prediction on energy consumption and/or energy efficiency towards the respective consumer for the desired granularity, i.e., UE, QoS Flow and PDU session. 

6.X.3
Procedures

6.X.3.1

The procedures for deriving energy cost or energy efficiency analytics are shown in Fig. 6.x.3-1.
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Fig. 6.x.3-1: Procedure for energy analytics

1.   The analytics consumer issue a subscription or an on-demand request (Analytics ID = Energy Analytics, target of analytics, filter information, etc.) to the selected NWDAF.

2.    The NWDAF once receives a subscription or request for energy analytics, it collects the required input data (if not collected already). To accomplish this, the NWDAF needs to discover via the NRF in step 2a the 5G NFs and potential AFs that needs to collect data from, providing the region where the involved UEs reside or providing the indicated area of interest. The NRF replies in step 2b with the corresponding 5G NFs and AFs.
3.   The NWDAF requests or subscribes to the 5G NFs, e.g., AMF, SMF, NWDAF, LMF, etc., in step 3a to receive the required input data related to the involved UEs, QoS Flow, PDU session and network performance depending on the desired granularity and receives a response or notification with the desired data in step 3b. 
4.    The NWDAF requests OAM services to obtain configuration management data (e.g., related to energy saving states), energy consumption and energy efficiency information related to 5G core and NG-RAN. The OAM may additionally provide network performance measurements and analytics, i.e., MDA reporting, related to energy recommendations and energy inefficiency related to 5G core and NG-RAN.    
5.    The NWDAF subscribes to the AF in step 5a to get the expected UE behaviour if possible and other application related data and receives the desired input data from the AF in step 5b.

If the AF is untrusted then NWDAF subscribes to notifications regarding data collected from the AF via NEF.

6.   The NWDAF (Analytics ID = Energy Analytics) derives the requested analytics.
7.   The NWDAF sends a response or notification that contains statistics and/or predictions to the Analytics Consumer. 

8-10. Changes on the 5G NF, AF and/or OAM can trigger further notifications if the NWDAF subscribed to 
       receive updates once a new report is prepared.

11.  The NWDAF (Energy Analytics) derives new analytics considering the most recent data collected.

12.  Once the reporting filters are matched, the NWDAF (Energy Analytics) provides a further notification to the 
       Analytics Consumer.

6.X.4
Impacts on services, entities and interfaces
NWDAF:

· Introduces a new Analytics ID.  
* * * * End of Changes * * * *
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