3GPP TSG-SA WG2#161	S2-2402124
Athens, Greece, 26 February-1 March 2024	(was S2-240xxxx)

Source:	Qualcomm Incorporated
Title:	TS 23.700-66: update Solution#12: Adding input data for the NWDAF supported Analytics
Document for:	Discussion/Approval
Agenda Item:	19.4
Work Item / Release:	FS_EnergySys / Rel-19
Abstract of the contribution: This PCR proposed to add a new input data for the NWDAF-Based Energy Analytics for Solution#12. 

1.	Discussion
The “Energy Information” is the new analytics supported by NWDAF to expose the energy related information for different granularity. Based on the KPI defined in TS 28.554, the URLLC energy efficiency requires to consider the average end-to-end User Plane latency of the network slice. If we consider the QoS flow, PDU session or UE level energy related information for URLLC slice, it also benefits to provide the RAN layer and the End to End UL/DL packet delay for the QoS flow or PDU session for specific UE to NWDAF as input data for model training and inference. Considering the traffic/packet rate is proposed as output of the analytics, it is also required to collect the packet rate information as input data for the analytics.

2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-66:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc157682312]6.12.2.2	Input Data of Energy Related Analytics
The NWDAF may collect the service data from OAM, AF and/or the 5GC network function in charge of energy monitoring and management of the energy consumption and energy efficiency (i.e. EMF, if any) as listed in Table 6.12.2.2-1 to Table 6.12.2.2-4.
Editor's note:	Whether there is a need for a new 5GC NF such as EMF or whether proposed functionality can be provided by existing NFs (e.g. NWDAF) will be evaluated during evaluation and conclusion phase, and need to consider the progress of KI#1.
Editor's note:	How EMF collects data from other entities is FFS.
[bookmark: _Ref155900577]Table 6.12.2.2-1: Data collected by NWDAF for energy related analytics from OAM 
	Information
	Source
	Description

	Time window
	OAM
	The time window or the time duration for the collected parameters. The window is between the window start time and stop time.

	[bookmark: _PERM_MCCTEMPBM_CRPT01330024___2][bookmark: _PERM_MCCTEMPBM_CRPT03570003___2]Energy Consumption at 5GC, NF, Network Slice, gNB or NG-RAN level.
	OAM
	Energy consumption (EC) at various granularities, according to output analytics to be derived based on consumer request. 
The EC can be collected from OAM or EMF (if available). 
For the Energy Consumption parameters collected from OAM:
-	5GC Energy Consumption is obtained by summing up the Energy Consumption of all the Network Functions (ECNF) that compose the 5G core network as defined in clause 6.7.3.2 of TS 28.554 [6].
-	NF energy EC is the sum of the energy consumption of PNF(s) and/or VNF(s) which compose the NF, as defined in clause 6.7.3.1 of TS 28.554 [6].
-	Network Slice Energy Consumption is obtained by summing up the Energy Consumption of all the Network Functions (ECNF) that compose the network slice as defined in clause 6.7.3.3 of TS 28.554 [6].
-	The Energy Consumption (EC) of the gNB is obtained by summing up the Energy Consumption of all the Network Functions (NF) that constitute the gNB, as defined in clause 6.7.3.4.2 of TS 23.554.
-	Energy Consumption of the NG-RAN is obtained by summing up the Energy Consumption of all the gNB that constitute the NG-RAN, as defined in clause 6.7.3.4 of TS 28.554 [6].

	Identifiers (i.e. NF ID/ NF Set ID, S-NSSAI, gNB ID, etc.)
	OAM
	Identifiers of 5GC/NF instance or NF set/ slice/RAN node correspond to the collected EC or EE. 


	Energy efficiency of NG-RAN or network slice
	OAM
	The energy efficiency of NG-RAN or network slice as defined in clauses 6.7.1 and 6.7.2 of TS 28.554 [6].


	NF energy usage per slice
	OAM
	Total energy consumed for different slice (eMBB, Massive IoT) based on clause 6.7.3.3 of TS 28.554 [6] Network Slice energy consumption (EC).

	Datacenter energy efficiency ratio
	OAM
	OAM or Datacenter energy efficiency, e.g. it can be Site Energy Efficiency (SEE) in ETSI ES 203 228 V1.4.1 (2022-04) or the PUE of the datacenter hosting the NF(s) (see ETSI TS 105 174-2-2).

	RAN Packet delay for DL and UL
	OAM

	The per UE measurement of the packet delay for DL and UL, including per DRB per UE packet delay as specified in clause 5.4.1.1 of TS 37.320 [20].

	RAN Packet loss rate for DL and UL
	OAM

	The per UE measurement of the packet loss rate for DL and UL, including per DRB per UE packet loss rate as specified in clause 5.4.1.1 of TS 37.320 [20].



The NWDAF may also collect data from MDAF. For example, the EnergyEfficiencyProblemType provided by MDAF can help NWDAF with identifying and verifying the derived prediction or statistics of the energy efficiency, i.e. at NF level.
[bookmark: _Ref155900897]Table 6.12.2.2-2: Input data collected from OAM (MDAF)
	Information
	Source
	Description

	Timestamp
	MDAF
	A time stamp associated with the collected information.

	EnergyEfficiencyProblemType
	MDAF
	Indication of type of the energy efficiency issues.
The allowed value is one of the enumerated values: HighEnergyConsumption, LowEenergyEfficiency, Other, Unknown, as defined in clause 8.4.4 of TS 28.104 [16].

	EnergyEfficiencyProblematicObject
	MDAF
	Indication of NR cells or NFs where the energy efficiency issues occurred or potentially occur, as defined in clause 8.4.4 of TS 28.104 [16].



In order to determine the EC and EE, in particular the EC and EE at relatively finer granularities (i.e. UE level, PDU session, and QoS flow level), the NWDAF also needs to collect data from other NFs. For example, based on the principle of computing the EC of UE, PDU session or QoS level, the NWDAF needs to determine or estimate the percentage of resources used by the UE, PDU session or QoS level among the overall usage. For example, by acknowledging the number of UEs for a SMF or a slice and the EC of the SMF or slice, the NWDAF is able to determine the average UE level EC. By acknowledging the traffic volume of the UE and that of the associated SMF, and the EC of the SMF, the NWDAF is able to determine the EC of this specific UE. Using similar methods, the NWDAF is able to derive the prediction and statistics of the EC and EE at finer granularity by collecting the informative data.
Table 6.12.2.1-3: Data collected by NWDAF for energy related analytics from NFs
	Information
	Source
	Description

	Time window
	UPF, SMF, or AF
	The time window or the time duration for the collected parameters. The window is between the window start time and stop time.  

	UL/DL/overall data volume 
	UPF, SMF, or AF
	UL/DL/overall (UL and DL) data volume of a slice, a UE, a PDU session, Qos flow, UPF, RAN node, 5GC, according to the consumer request. 
Could be Volume Measurement and/or Throughput Measurement.

	E2E UL/DL packet delay
	UPF
	End-to-End (between UE and UPF) packet delay measurements between the UE and the UPF.

	NF Load information
	NRF
	Load per NF

	NF status
	NRF
	The status of a specific NF instance(s) (registered, suspended, undiscoverable) as defined per TS 29.510 [15].

	NF resource usage
	OAM
	The usage of assigned virtual resources currently in use for specific NF instance(s) (mean usage of virtual CPU, memory, disk) as defined in clause 5.7 of TS 28.552 [10].

	NF resource configuration
	OAM
	The life cycle changes of specific NF resources (e.g. NF operational or interrupted during virtual/physical resources reconfiguration) 

	NF energy state
	NRF or NF
	Current NF energy state or NF energy state schedule/planning.

	NF energy consumption estimate
	OAM
	NF energy consumption estimation (including IT and non-IT resources). This can be a combination of the estimated energy consumption of the NF instance(s) (considering only IT equipment) with the energy efficiency ratio (e.g. PUE) of the datacenter hosting the NF instance(s). The NF energy consumption (considering only IT equipment) can be estimated based on one of the proposed methods in clause 4.1 of TR 28.913 or clauses 6.7.3.1.4, 6.7.3.1.5, 6.7.3.1.6 and 6.7.3.1.7 of TS 28.554 [6]. (NOTE 1)

	number of QoS flows 
	OAM, SMF, UPF
	The Max/mean number of Qos flows. 
The measurement can be split into per S-NSSAI at the SMF as defined in clause 5.3.2.1 of TS 28.552 [10].
Or the number of the QoS flow per PDU session at the SMF collected from SMF. 

	number of PDU sessions 
	OAM, SMF, UPF
	The Max/mean number of PDU sessions established by SMF. 
The measurement can be split into per S-NSSAI as defined in clause 5.3.1 of TS 28.552 [10].
Or the number (active) PDU sessions collected from SMF.

	Number of UEs
	OAM, AMF
	The Max/mean number of UEs register to AMF collected from AMF or the number of subscribers per slice as defined in clause 5.2.1 of TS 28.552 [10] collected from OAM. 



In order to derive the output analytics of the renewable energy related information, the NWDAF needs collected the ratio of renewable energy in the total energy supply and the Coefficient of carbon from OAM. 
[bookmark: _Ref155900943]Table 6.12.2.1-4: Input service data related to renewable energy
	Information
	Source
	Description

	ratio of renew energy in the total energy supply 
	OAM
	The ratio of renew energy in the total energy supply

	Coefficient of carbon or carbon emission
	OAM
	Coefficient of carbon is Used to derive the carbon emission, i.e. the statistically observed grams per mill watthour for any use of energy in the country or region where the service is provided.

	Datacenter Carbon Emission Effectiveness KPI (KPICEE)
	OAM
	Ratio of CO2eq to the energy consumption by the datacenter hosting the NF, e.g. it can be calculated based on ETSI GS OEU 020 V1.1.1, clause 4.1.2.



Editor's note:	Coordination with SA WG5 is needed regarding network energy related data collection from OAM.
Editor's note:	Data collected by NWDAF for energy related analytics needs further justification.

>>>>END OF CHANGES<<<<
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