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1. Introduction 
In TR 23.700-66, KI#3: 5GS enhancements for network energy saving and efficiency, below aspects are identified to be studied:
· Whether and how to enhance network analytics for network energy saving and network energy efficiency. 
Subscribers' behavior has a direct impact on energy saving strategies by operators, especially regarding energy efficiency. An operator can define a set of classes or categories (e.g., A, B,  ., F) related to UE behavior for network energy saving/efficiency. The network then maps every UE to an appropriate class or category based on the UE’s energy usage behavior (e.g., utilized energy credit units).  
This pCR proposes a solution on how to enhance network analytics for providing UE energy category.
An NF (which can be the NWDAF or CHF) gets the inputs from different sources 5GC NF(s) and provides the UE energy category as a new type of UE related analytics. These analytics can be used by PCF in its decision making, by CHF to adapt the charging rate group or AF in factory deployments to detect misbehaving devices that (e.g. due to mis-configuration) use the network in an non-optimal way from network energy point of view, i.e. devices wasting energy.
UEs can be also informed about their energy behavior category(ies) to potentially adapt their behavior.
2. Text Proposal 
It is proposed to capture the following changes vs. TR 23.700-66.
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Editor's note:	This clause describes the mapping between solutions and key issues.
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Proposed text - ALL NEW TEXT
6.x	Solution #X:  UE energy category analytics
6.x.1	Key Issue mapping
This Solution is related to KI#3. 
6.x.2	Functional Description
6.x.2.1 General
An operator defines a set of classes or categories (e.g., A, B, ..., F, or Green and Not Green classes) related to UE energy efficiency category. NWDAF then maps every UE to an appropriate class or category based on the UE’s energy usage behavior category (e.g., utilized energy credit units). 
As an example, class A is considered as the best usage behavior from energy perspective, when UE behavior is most aligned with operator’s energy saving strategy (e.g. users consume less energy credits, users’ behaviors give a good opportunity to the operator to save energy, etc).
6.x.2.2	UE energy category analytics 
An NWDAF can perform data analytics on UE energy consumption pattern and provide the analytics results (i.e. UE energy category statistics or prediction) to NFs in the 5GC or an AF.
The consumer of these analytics can indicate in the analytics request to NWDAF:
-	Target of Analytics Reporting: a single UE (e.g. SUPI) or a group of UEs (e.g. an Internal Group ID), 
-	S-NSSAI, DNN, Application ID,
-	Analytics target period and granularity (e.g., per day, or for the total analytics target period),
-	Area of Interest.
6.x.2.3 Input Data
NWDAF can use as inputs UE communication analytics or UE mobility analytics, as already specified by TS 23.288. 
In addition to those inputs, the NWDAF can consume Charging Data Messages from the Charging Function (CHF) with energy-related information such as the energy credit consumption by the UE/subscriber, which the CHF can derive based on energy related information collected from SMF and UPFs (via SMF). Detailed information that can be collected by the NWDAF includes parameters defined in Table 6.x.2-1.

Table 6.x.2.3-1: Collected data related to UE energy behavior
	Information
	Source
	Description

	UE communication analytics (NOTE)
	NWDAF
	Data analytics on UE communication pattern and user plane traffic as specified in clause 6.7.3 of TS 23.288.

	UE mobility analytics (NOTE)
	NWDAF
	Data analytics providing UE mobility statistics or predictions as specified in clause 6.7.2 of TS 23.288.

	Charging Data Message
	CHF
	Charging Data Message (as per TS 32.255) which includes the UE energy-related information, such as energy credits.

	Usage data
	SMF
	Data volume per energy state as collected from UPF.

	NOTE: NWDAF can directly retrieve UE communication analytics and/or UE mobility analytics (e.g. from another NWDAF or from a repository such as ADRF) or it can itself collect (some/all) input parameters as listed in Tables 6.7.3.2-1, 6.7.2.2-1, and 6.7.2.2-2 in TS 23.288.



6.x.2.4 Output Analytics
The analytics results provided by the NWDAF include the UE energy category statistics as defined in Table 6.x.2.4-1 or predictions as defined in Table 6.x.2.4-2.
Table 6.x.2.4-1: UE energy category statistics
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in clause 5.9.7 of TS 23.501 [2] or SUPI. (NOTE 1)

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > UE energy behavior
	Observed UE energy behaviour information of a UE group or UE based on statistics, i.e. based on historical behaviour. The UE energy behaviour information can directly be one of the defined UE energy behaviour categories (e.g., A, B, ...).

	  > Explanation
	An indication based on the collected input data related to why the UE/ group of UEs is categorized into the returned category supporting the analytics consumer to improve UE energy behaviour.


NOTE 1:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result to NF service consumer(s) for the UE.
 Table 6.x.2.4-2: UE energy category predictions
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in clause 5.9.7 of TS 23.501 [2] or SUPI. (NOTE 2)

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > UE energy behaviour
	Predicted energy behaviour category of a UE group or UE. The UE energy behaviour information can directly be one of the defined UE energy behaviour categories (e.g., A, B, ...).

	  > Explanation
	An indication based on the collected input data related to why the UE/ group of UEs is categorized into the returned category supporting the analytics consumer to improve UE energy behaviour.

	  > Confidence
	Confidence of the prediction.


NOTE 2:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result to NF service consumer(s) for the UE.
6.x.3	Procedures
[bookmark: _MON_1742020637]The NWDAF UE energy category analytics procedure is depicted in Figure 6.x.3-1.
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Figure 6.x.3-1: NWDAF UE energy category analytics procedure

1.	The NF consumer requests “UE energy category” analytics from NWDAF.
2.	The NWDAF can derive analytics on UE communication (based on TS 23.288 clause 6.7.3).
3.	The NWDAF can derive analytics on UE mobility (based on TS 23.288 clause 6.7.2).
4.	The NWDAF can collect data from CHF.
5.	The NWDAF sends an analytics result back to the analytics NF consumer.
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Editor's note:	This clause captures impacts on existing services, entities and interfaces.
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