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Abstract: This contribution proposes a solution for KI#1 about renewable energy ratio information exposure.
[bookmark: _Toc352077766]1. Discussion
In this contribution, we propose a solution to expose renewable energy ratio information for the following KI#1.
Subject to operator policy, network energy related information (e.g., energy consumption related information, energy efficiency related information, renewable energy and carbon emission related information) may be exposed by the network to the authorized consumers.
To support network energy related information exposure, the following aspects are to be studied:
-	Whether and what network energy related information can be exposed;
-	At what granularity (e.g. per network slice, UE, NF, PDU Session, QoS flow, etc) the network energy related information can be exposed;
-	How the network energy related information is exposed.
-	How and what network energy related information from the Network entities (i.e. RAN nodes, 5GC NFs) can be obtained in order to support network energy related information exposure.
Several use cases about renewable energy related information exposure have been approved in SA1 discussion such as clause 5.12 in TR 22.882. The renewable energy ratio is determined as the ratio of the power that is used from renewable energy sources as a percentage of total power usage for the dedicated communication service in a given time unit. The renewable energy ratio is proposed to be exposed to 3rd parties to make use of renewable energy as much as possible.
About the granularity of renewable energy information exposure, the use case of clause 5.12 requires UE level information exposure to check the renewable energy usage for the communication service of a specific UE. The information exposure can be provided on periodic basis, request basis or threshold basis. 
Current network data analytics scheme of NWDAF can be leveraged to provide the renewable energy ratio information exposure. NWDAF can first determines the NFs and base stations serving the UE. Then NWDAF collects renewable energy related information of the sites (e.g. data centers) hosting the NFs and base stations to calculate the renewable energy ratio. The renewable energy related information can be provided by power suppliers of operators. Such information is very common and is even open through API or web sites as stated in S2-2310581 and S2-2310854. In 5G system, this information can be provided through OAM or 3rd party AF.
2. Proposal
[bookmark: _Toc326248711][bookmark: _Toc97057841][bookmark: _Toc97052787][bookmark: _Toc97052459][bookmark: _Toc97057914][bookmark: _Toc510604409]This paper proposes to add a solution for Key Issue #1 to TR23.700-66 as follows.

---------- Start of change ----------
[bookmark: _Toc151529478][bookmark: _Toc151529368]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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---------- Next change (all new text) ----------

[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc146539438]6.x	Solution #X: Renewable energy ratio information exposure 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc146539439]6.x.1	Key Issue mapping
This solution resolves KI#1 for renewable energy consumption information exposure.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc146539440]6.x.2	Functional Description
[bookmark: _Toc500949101]The NWDAF can provide the renewable energy ratio analytics (statistics) by one-time reporting or continuous reporting to a consumer. The renewable energy ratio is determined as the ratio of the power that is used from renewable energy sources as a percentage of total power usage for the dedicated communication service in a given time unit. A request for the renewable energy ratio analytics to a specific user is identified by the UE ID provided by the consumer. The NWDAF determines the NFs and base station (Cell ID) serving the UE. The NFs can be determined as described in TS 23.288[x] clause 6.2.2.1 and the base station can be determined by AMF. Then NWDAF collects renewable energy related information of the sites hosting the NFs and base stations from OAM to calculate the renewable energy ratio analytics for the NFs serving the UE.
When the consumer of the renewable energy ratio analytics subscribes to the service, it may indicate a threshold and the NWDAF will provide analytics to the consumer when the ratio level crosses the threshold.
The service consumer may be an NF (e.g. AF, NEF).
The consumer may indicate in the request or subscription the following parameters described in the TS 23.288[x] clause 6.1.3:
· Analytics ID = “Renewable Energy Ratio”;
· Target of Analytics Reporting: a single UE (SUPI);
· Analytics Filter Information optionally including:
-	S-NSSAI;
-	Area of Interest;
-	Optionally, the list of analytics subsets that are requested among those specified in clause 6.x.2.2;
·  Optionally, preferred level of accuracy of the analytics.
· Optionally, preferred level of accuracy per analytics subset (see clause 6.x.2.2);
· An Analytics target period indicating the time period over which the statistics are requested.
6.x.2.1	Input data
The detailed information collected by the NWDAF is defined in Table 6.x.2.1-1.
Table 6.x.2.1-1: Data Collected from the NF and OAM related to the ratio of renewable energy Analytics
	Information
	Source
	Description

	UE Location
	AMF
	UE location information (Cell ID) to determine the base station serving the UE.

	Site
	OAM	Comment by Nokia: Is this already known n OAM, and is so, can we put a reference?
	Site information (e.g. data centers) that hosts the NFs and base stations serving the UE.

	Supplied renewable energy
	OAM, AF	Comment by Nokia: Are these already collected in OAM?
	The amount of total power and the power from renewable energy supplied to the siterenewable energy ratio of NFs and base stations.


Editor's note:	The related data collection from OAM is FFS.

6.x.2.2	Output analytics
The detailed information provided by the NWDAF is defined in Table 6.x.2.2-1.
Table 6.x.2.2-1: The ratio of renewable energy statistics
	Information
	Description

	List of renewable energy Analytics (1..max)
	

	>Timestamp
	A time stamp when the renewable energy ratio applies.

	> Crossed Reporting Threshold(s) for Renewable energy ratio (NOTE1)
	The Reporting Threshold(s) that are met or exceeded or crossed by the statistics value or the expected value of the Renewable energy ratio KPI. The KPI indicates the ratio of the power that is used from renewable energy sources as a percentage of total power usage for the dedicated communication service in a given time unit.
(NOTE2)

	NOTE1:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE2: The output information is the renewable energy ratio information of NFs serving the UE.



[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc146539441]6.x.3	Procedures
The NWDAF can provide renewable energy ratio analytics as follows.

[image: ]
Figure 6.x.3-1: Procedure for renewable energy ratio statistics
1. The consumer (e.g. AF) sends a request to the NWDAF for analytics on a specific UE, using either Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription_Subscribe service. 
2. The NWDAF retrieves UE location information from AMF on cell ID level and the NWDAF determines the base station (based on the Cell ID) serving the UE. 
[bookmark: _Hlk156982885]Editor’s Note:		It is FFS whether the location accuracy of Cell ID can be reliably used by the NWDAF to determine the serving base station of the UE in Idle mode.
3. [bookmark: _Hlk156982293]The NWDAF retrieving the NFs serving the UE as described in TS 23.288[x] clause 6.2.2.1. The NWDAF collects the information of sites hosting the NFs and base stations, renewable energy related information of the sites from OAM.	Comment by Nokia: NWDAF retrieving the NFs serving the UE is missing.
[bookmark: _Hlk156983116]Editor’s Note:	It is FFS whether the NWDAF should consider the different energy consumed by the network for serving the UE being in RRC-Connected state and RRC-Idle or RRC-Inactive state at different serving base stations.
NOTE: The NWDAF determines the NFs serving the UE as described in TS 23.288[x] clause 6.2.2.1.
4. The NWDAF provides a response/notification to the consumer.
 
[bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc146539442]6.x.4	Impacts on existing services, entities and interfaces
NWDAF:
· Should support the proposed network data analytics of renewable energy ratio analytics.
· The NWDAF should support functionality to determine the serving base station ID based on the cell ID. 

---------- Next change ----------
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---------- End of change ----------
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