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Abstract of the contribution: The contribution proposes a new solution of network data analytics enhancements for energy saving for KI#3.
1. Introduction
The existing network data analytics as specified in TS 23.288 [x] can be enhanced to provide network energy related analytics information together with other analytics information (i.e. service experience or network performance). Based on the analytics information, the 5GC NF (analytics consumer) can make decisions and initiates procedures related to network energy saving, as well as evaluating the service experience and/or network performance before and after performing network energy saving operations.

The following network data analytics as specified in TS 23.288 [x] can be enhanced to provide also network energy related analytics information (e.g. energy consumption or energy efficiency per Network Slice, NF, UE, DN/DNAI, application or QoS flow), to facilitate a joint analytics of service experience / network performance and network energy consumption:

-
Observed Service Experience related network data analytics.
-
Network Performance Analytics.
-
Redundant Transmission Experience related analytics.
-
DN Performance analytics.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-66.
* * * Start of Change * * * *

6.x
Solution #X: Network data analytics enhancements for energy saving
6.x.1
Key Issue mapping

Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution addresses Key Issue #3 "5GS enhancements for network energy saving and efficiency".
6.x.2
Functional Description
Editor's note:
This clause will describe the solution principles and assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details. 

The existing network data analytics as specified in TS 23.288 [x] can be enhanced to provide network energy related analytics information together with other analytics information (i.e. service experience or network performance). Based on the analytics information, the 5GC NF (analytics consumer) can make decisions and initiates procedures related to network energy saving, as well as evaluating the service experience and/or network performance before and after performing network energy saving operations.
The following network data analytics as specified in TS 23.288 [x] can be enhanced to provide also network energy related analytics information (e.g. energy consumption or energy efficiency per Network Slice, NF, UE, DN/DNAI, application or QoS flow), to facilitate a joint analytics of service experience / network performance and network energy consumption:
-
Observed Service Experience related network data analytics.
-
Network Performance Analytics.
-
Redundant Transmission Experience related analytics.
-
DN Performance analytics.
The Observed Service Experience related network data analytics as specified in clause 6.4 of TS 23.288 [x] can be enhanced as follows:

-
Adding the following to Input data:
-
Energy consumption and energy efficiency of 5GC NF(s) per QoS flow level and per UE level, which are collected from the UPF, SMF or other 5GC NF(s), e.g. NEMF (Network Energy Management Function) as a new 5GC NF introduced for network energy management.
-
Energy consumption and energy efficiency of NG-RAN per UE level, which are collected from the OAM.
-
Adding the following to Output analytics: 
-
Energy consumption and energy efficiency per Network Slice instance and per application.
The Network Performance Analytics as specified in clause 6.6 of TS 23.288 [x] can be enhanced as follows:

-
Adding the following to Input data: 

-
Energy consumption and energy efficiency in NG-RAN per Cell Id for the traffic type of interest and in the Area of Interest, which are collected from the OAM.
-
Traffic volume and latency in NG-RAN per Cell Id for the traffic type of interest and in the Area of Interest, which are collected from the OAM.
-
Adding the following to Output analytics: 

-
Energy consumption and energy efficiency of gNB, Energy consumption and energy efficiency of gNB for different traffic types of interest (i.e. GBR, Delay-critical GBR and non-GBR traffic).
-
Traffic volume and latency in gNB, Traffic volume and latency in gNB for different traffic types of interest (i.e. GBR, Delay-critical GBR and non-GBR traffic).

The Redundant Transmission Experience related analytics as specified in clause 6.13 of TS 23.288 [x] can be enhanced as follows:

-
Adding the following to Input data: 

-
Energy consumption and energy efficiency per QFI or GTP level, which are collected from the OAM and/or UPF.
-
Adding the following to Output analytics: 

-
Energy consumption and energy efficiency for Observed Redundant Transmission Experience.
The DN Performance analytics as specified in clause 6.14 of TS 23.288 [x] can be enhanced as follows:

-
Adding the following to Input data:

-
Energy consumption and energy efficiency of 5GC NF(s) per application, which are collected from the UPF, SMF or other 5GC NF(s), e.g. NEMF.

-
Adding the following to Output analytics: 

-
Energy consumption and energy efficiency per DN and per DNAI.
NOTE 1:
Measurement/calculation of energy consumption and energy efficiency of NG-RAN, network slice and NF by OAM is defined in TS 28.310 [7].
Editor's note:
Coordination with SA WG5 is needed regarding network energy related data collection from OAM.
6.x.3
Procedures
Editor's note:
This clause describes high-level procedures and information flows for the solution.
The procedures as defined in TS 23.288 [3] corresponding to the network data analytics as described in clause 6.x.2 are reused with the following enhancements:
-
In the analytics info or subscription request message, the consumer NF indicates the request for network energy related analytics, e.g. using "requested energy information type" which can be set to "energy consumption", "energy efficiency" or "both energy consumption and energy efficiency".
-
the NWDAF collects the network energy related data as described in clause 6.x.2 from the UPF, SMF, NEMF and/or OAM.
-
the NWDAF derives the network energy related analytics information as described in clause 6.x.2.

-
The NWDAF provides the network energy related analytics information together with other requested analytics information to the analytics consumer.
6.x.4
Impacts on existing services, entities and interfaces

Editor's note:
This clause captures impacts on existing services, entities and interfaces.

NWDAF:

-
Collects the network energy related data as described in clause 6.x.2 from the UPF, SMF, NEMF and/or OAM.

-
Derives the network energy related analytics information as described in clause 6.x.2.

-
Provides the network energy related analytics information together with other requested analytics information to the analytics consumer.
5GC NF (e.g. AF, PCF, SMF, AMF), as analytics consumer for network energy related analytics:
-
Requests/Subscribes to and receives network energy related analytics information from the NWDAF.
-
Using network energy related analytics information (together with other analytics information) in network energy saving related decision-making and procedures.
5GC NF (e.g. UPF, SMF) and OAM, as data provider for network energy related analytics:

-
Provides network energy related input data as described in clause 6.x.2 to the NWDAF.
* * * End of Change * * * *
