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Abstract of the contribution: This contribution proposes a solution for KI#3.  

1.	Discussion
[bookmark: _Hlk99100636][bookmark: _Hlk155097835]The paper proposes a new solution for the KI#3. More specifically, the solution aims to address the case whether and how to enhance network analytics for network energy saving and network energy efficiency. The network analytics for network energy saving and network energy efficiency can be exposed to the other NFs in the 5GC or the third party to let the consumer do the further action to support the energy saving.

2.	Text proposal
It is proposed to agree the following changes to TR 23.700-66:

[bookmark: _Hlk67396857]>>>>BEGINNING OF 1st CHANGES<<<<
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441567][bookmark: _Toc16839382][bookmark: _Hlk93877873]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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>>>>BEGINNING OF 1st CHANGES<<<<
[bookmark: _Toc148441676][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441568][bookmark: _Hlk155777321]6.x	Solution #X: <Solution Title> Network energy saving and energy efficiency analytics
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441569]6.x.1	Key Issue mapping
Editor's note:	This clause lists the key issue(s) addressed by this solution.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc148441570]The solution is proposed to address the KI#3: 5GS enhancements for network energy saving and efficiency. More specifically, this solution aims to address the issue whether and how to enhance network analytics for network energy saving and network energy efficiency.
6.x.2	Functional Description
[bookmark: _Toc500949101]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. 
[bookmark: _Toc92875663][bookmark: _Toc93070687]
6.x.2.1 General
In general, the solution aims to address the case whether and how to enhance network analytics for network energy saving and network energy efficiency. The network analytics for network energy saving and network energy efficiency can be exposed to the other NFs in the 5GC or the third party to let the consumer do the further action to support the energy saving.
NWDAF collects the energy efficiency and energy consumption related information from the 5GC NFs and OAM to generate the energy saving and energy efficiency analytics. 
[bookmark: _Hlk155253982]The granularity for the energy saving and energy efficiency analytics can be per UE, PDU Session, QoS flow and service.
The service consumer may be an AF, NEF or PCF.
The consumer can do the further action based on the received energy saving and energy efficiency analytics. PCF can change the PCC rule to decrease the QoS level if a specific QoS flow cost too much energy. AF can change the service level QoS requirement when the received energy saving and energy efficiency analytics indicate a specific service will cost too much energy.
The consumer of these analytics may indicate in the request:
-	Analytics ID = " Energy saving and energy efficiency ".
-	Target of Analytics Reporting: a single UE (SUPI/GPSI) or a group of UEs or any UE.
-	Analytics Filter Information optionally including:
-	DNN;
-	S-NSSAI;
-	Application ID;  
-	QoS requirements (e.g., 5QI, QoS Characteristics); 
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.

6.x.2.2 Input Data
The NWDAF supporting analytics on energy saving and energy efficiency shall be able to collect energy saving and energy efficiency related information from OAM and 5GC. The detailed information collected by the NWDAF is defined in the Table 6.x.2.2-1.
[bookmark: _Hlk155171206]Table 6.x.2.2-1: Input data related to energy saving and energy efficiency
	Information
	Source
	Description

	Energy consumption for the QoS flow or PDU session
	NFs
	In order to support a QoS flow or a PDU session, the energy consumption information for each involving NF.

	Volume Measurement
	UPF
	Measures of data volume exchanged (UL, DL and/or overall) and/or number of packets exchanged (UL, DL and/or overall) with or without application granularity

	Throughput Measurement 
	UPF
	Measures of data throughput (UL and DL) measures aggregated for the PDU Session or per application.

	UserDataUsageTrends
	UPF
	Throughput Statistic Measurement (average and/or peak throughput) over the measurement period for the PDU Session or per application.

	EnergyEfficiencyProblematicObject
	OAM TS 28.104 [x]
	Indication of NR cells or NFs where the energy efficiency issues occurred or potentially occur.

	EnergyEfficiencyProblemType
	OAM TS 28.104 [x]
	Indication of type of the energy efficiency issues.
The allowed value is one of the enumerated values: HighEnergyConsumption, LowEenergyEfficiency, Other, Unknown.

	NG-RAN Energy cost 
	OAM
	An index which reflects the energy consumption of the NG-RAN Nodes as described in the LS S5-235036.

	PNF Energy consumption
	OAM
TS 28.552 [x]
	This measurement provides the energy consumed for a 5G Physical Network Function.



NOTE 1: What are the additional parameters to be collected by the NWDAF will be determined within the scope of Key Issue 1 (e.g. types of energy related information, how such an information can be exposed, granularity etc.).
6.x.2.3 Output Analytics
The NWDAF supporting energy saving and energy efficiency analytics provides the analytics results to consumer NFs, e.g., AF, NEF or PCF. The analytics results provided by the NWDAF could be energy saving and energy efficiency statistics as defined in table 6.x.2.3-1, energy saving and energy efficiency predictions as defined in table 6.x.2.3-2.
Table 6.x.2.3-1: Energy saving and energy efficiency statistics
	Information
	Description

	Energy consumption for the QoS flow
	Total energy consumption required to support one or more levels of QoS requirements

	Energy consumption for a UE or a group of UEs
	Total energy consumption for the network to serve a UE or a group of UEs for a specific time period

	Energy saving for the QoS flow
	Increasing or decreasing the QoS requirement level to save or increase energy consumption

	Energy consumption for the PDU session
	Total energy consumption for the network to support a PDU session for a specific time period

	Energy consumption for the gNB
	Total energy consumption of a gNB for a specific time period

	Energy consumption for the application
	Total energy consumption for the network to support an application service for a specific time period



[bookmark: _Hlk155253803]Table 6.x.2.3-2: Energy saving and energy efficiency predictions
	Information
	Description

	Energy consumption for the QoS flow
	Total energy consumption required to support one or more levels of QoS requirements

	Energy consumption for a UE or a group of UEs
	Total energy consumption for the network to serve a UE or a group of UEs for a specific time period

	Energy saving for the QoS flow
	Increasing or decreasing the QoS requirement level to save or increase energy consumption

	Energy consumption for the PDU session
	Total energy consumption for the network to support a PDU session for a specific time period

	Energy consumption for the gNB
	Total energy consumption of a gNB for a specific time period

	Energy consumption for the application
	Total energy consumption for the network to support an application service for a specific time period

	Confidence
	Confidence of this prediction.



[bookmark: _Toc148441679][bookmark: _Toc151529372][bookmark: _Toc151529482]6.x.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.x.3: Network energy saving and network energy efficiency analytics
1.	The consumer NF sends Nnwdaf_AnalyticsInfo_Request to NWDAF, indicating request for analytics for energy saving and energy efficiency. The NF can request statistics or predictions or both. The Analytics ID is set to " Energy saving and energy efficiency ", the Target of Analytics Reporting is set to "a single UE or a group of UE or any UE" and Analytics Filter Information may include the DNN, S-NSSAI, application ID or QoS requirements to support the different granularity of the analytics.
2.	If the request is authorized and in order to provide the requested analytics, the NWDAF may request the measurement information related to the energy saving and energy efficiency from OAM services following the data collection from OAM procedure. If the NWDAF already has such information, these steps are omitted. 
	In order to provide the requested analytics, the NWDAF may request the QoS flow level or PDU session level related energy consumption from the involving NFs by invoking Nnf_EventExposure_Subscribe service.
3.	The NWDAF derives requested analytics.
[bookmark: _Hlk155254574]4.	The NWDAF provides the analytics for energy saving and energy efficiency to the consumer NF.
For continuous reporting:
5.	The NF sends Nnwdaf_AnalyticsSubscription_Subscribe Request to the NWDAF, indicating request for analytics for energy saving and energy efficiency, possibly with thresholds. The NF can request statistics or predictions or both.
6. 	The NWDAF subscribes to OAM services following the data collection from OAM procedure as captured in 6.2.3.2 to get measurement information for the energy saving and energy efficiency, possibly providing measurement thresholds for example, energy consumption crossing values. 
	In order to provide the requested analytics, the NWDAF may request the QoS flow level or PDU session level related energy consumption information from the involving NFs by invoking Nnf_EventExposure_Subscribe service.
7.	The NWDAF derives requested analytics.
[bookmark: _Hlk155254652]8.	The NWDAF provides the analytics for energy saving and energy efficiency to the consumer NF.
9a.	A change of energy consumption status corresponding to crossing a threshold set by the NWDAF is detected by OAM and notified to NWDAF.
9b.	The NFs notifies the NWDAF with the input data based on the threshold set by the NWDAF.
10.	The NWDAF derives new analytics.
11.	The NWDAF provides a notification for analytics for energy saving and energy efficiency to the consumer NF.
[bookmark: _Toc148441572]6.x.4	Impacts on existing services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
NF: enhancement to support the exposure the per PDU Session or per QoS flow related energy consumption information.
NWDAF: enhancement to support the collection of the energy consumption, energy saving and efficiency information from the NFs and OAM to derive the energy saving and efficiency analytics.
>>>>END OF CHANGES<<<<
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