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Abstract of the contribution: It is proposed a new solution for KI#3.
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According to the FS_EnergySys (SP-231391), the following Key Issue #3 need to be studied:
‐	Whether and how to enhance the existing operations and procedures to satisfy the energy saving and energy efficiency requirements.
‐	Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states, analytics, and energy related information.
‐	Whether and how to enhance network analytics for network energy saving and network energy efficiency.
‐	What, if any, energy related information (e.g., per QoS flow/PDU session/UE/NF) is required and how it is collected to support 5GS enhancement.
NOTE:	Any potential enhancement impacting the NG-RAN will require coordination with RAN WGs.
Several use cases about energy efficiency analytics have been approved in SA1 discussion such as clause 5.6 and 5.8 in TR 22.882 [5].
The following consolidated potential requirements related to energy efficiency analytics are described in clauses 6 of TR 22.882 [5]:
	CPR 6.3-2
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to monitor energy consumption for serving this 3rd party, independently from NG-RAN deployment scenarios.

NOTE2: The granularity of energy consumption measurement could vary according to different situations, for example, when several services share a same network slice, etc
NOTE 3: The energy consumption information can be related to the network resources of network slice, NPNs, etc.

	CPR 6.3-4
	Subject to operator policy and regulatory requirements, the 5G system shall be able to monitor the energy consumption for serving the 3rd party, together with the network performance statistic information for the services provided by that network, through same update rate e.g. hourly or daily, 
NOTE 4:       The network performance statistic information could be the data rate, packet delay and packet loss, etc. 

	CPR 6.4-4
	Based on operator policy and agreement with 3rd party, the 5G system shall be able to expose energy consumption information and prediction on energy consumption of the 5G network per application service to the 3rd party.



Based on the KI#3, a new solution is proposed.
[bookmark: _Toc19722242][bookmark: _Toc16839376]2. Proposal
It is proposed to add the following new solution to TR 23.700-66 " Study on Energy Efficiency and Energy Saving".
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[bookmark: _Toc151529368][bookmark: _Toc151529478]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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*** 2nd Change  (all new text)***
[bookmark: _Toc113350007][bookmark: _Toc122517161]6.x	Solution #X: Location based EE/EC analytics
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
This solution maps to KI#3.
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[bookmark: _Toc104433217][bookmark: _Toc23199][bookmark: _Toc101170985][bookmark: _Toc91144532][bookmark: _Toc104467673][bookmark: _Toc113350061][bookmark: _Toc122517215]6.x.2.1	General
This solution is proposed to address Key Issue #3: 5GS enhancements for network energy saving and efficiency.
It mainly proposes the enhanced analytics of NWDAF to provide EE (Energy efficiency) and EC (Energy Consumption) statistics and predictions based on AOI (Area of Interest)/UE locations. The EE and EC for 5GS depend on geographical area and time window. For this solusion, the NWDAF discovers the UPF(s) and the AMF(s) belonging to their region(s) that include(s) the AOI or UE locations from NRF, and retrieves EE/EC information for the discovered UPF(s) and the AMF(s) from OAM. The NWDAF also retrieves NG-RAN(s) per the AOI/UE locations from OAM. Then, statistics or predictions analytics can be generated.
The service consumer may be a NF (e.g. NEF or AF).
The consumer of these analytics indicates in the request or subscription:
-	Analytics ID = "Location based EE/EC";
-	Target of Analytics Reporting: a single UE or a group of UEs, any UE;
-	Analytics Filter Information:
-	an AOI (Area of Interest) (mandatory if Target of Analytics Reporting is set to "any UE", optional otherwise);
-	Optionally, S-NSSAI;
-	Optionally, the list of analytics subsets that are requested among those specified in clause 6.x2.3;
-	Optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the level to be reached for respective analytics information (see clause 6.x.2.3) in order to be notified by the NWDAF;
-	An Analytics target period indicating the time period over which the statistics or predictions are requested.
-	Optionally, maximum number of objects.
-	Optionally, Spatial granularity size and Temporal granularity size.
[bookmark: _Toc5273][bookmark: _Toc104433408][bookmark: _Toc104467527][bookmark: _Toc113350253][bookmark: _Toc104467860][bookmark: _Toc122517410]6.x.2.2	Input Data
[bookmark: _Toc104467462][bookmark: _Toc104467781][bookmark: _Toc113350171][bookmark: _Toc104433323][bookmark: _Toc30462][bookmark: _Toc122517328]The detailed information collected by the NWDAF is defined in Table 6.x.2.2-1.
Table 6.x.2.2-1: Data Collected by NWDAF for Location based EE/EC analytics
	Information
	Source
	Description

	EE/EC Information for NG-RAN (per location)
	OAM
	EE/EC information for NG-RAN over the AOI or the UE locations as defined in clause 6.7 of TS 28.554 [6]

	EE/EC Information for AMF (per location)
	OAM
	EE/EC information for AMF over the AOI or the UE locations as defined in clause 6.7 of TS 28.554 [6]

	EE/EC Information for UPF (per location)
	OAM
	EE/EC information for UPF over the AOI or the UE locations as defined in clause 6.7 of TS 28.554 [6]



6.x.2.3	Output analytics
The output analytics of Location based EE/EC provided by NWDAF is defined in Table 6.x.2.3-1 and Table 6.x.2.3-2.
Table 6.x.2.3-1: The Location based EE/EC statistics
	Information
	Description

	UE group ID or UE ID, any UE
	Identifies a UE, any UE, or a group of UEs.

	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. If a Temporal granularity size was provided in the request or subscription, the Duration is greater than or equal to the Temporal granularity size.

	> EE information per location
(NOTE)
	EE information per AOI or UE locations.

	> EC information per location
(NOTE)
	EC information per AOI or UE locations.

	> Spatial Validity
	Area (i.e. list of TAIs) where the EE/EC per location analytics applies. If a Spatial granularity size was provided in the request or subscription, the number of elements of the list is smaller than or equal to the Spatial granularity size.

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested".



Editor's note:	The definitions of EE/EC information per location are FFS.
Table 6.x.2.3-2: The Location based EE/EC predictions
	Information
	Description

	UE group ID or UE ID, any UE
	Identifies a UE, any UE, or a group of UEs.

	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. If a Temporal granularity size was provided in the request or subscription, the Duration is greater than or equal to the Temporal granularity size.

	> EE information per location
(NOTE)
	EE information per AOI or UE locations.

	> EC information per location
(NOTE)
	EC information per AOI or UE locations.

	> Spatial Validity
	Area (i.e. list of TAIs) where the EE/EC per location analytics applies. If a Spatial granularity size was provided in the request or subscription, the number of elements of the list is smaller than or equal to the Spatial granularity size.

	> Confidence
	Confidence of the prediction.

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested".



Editor's note:	The definitions of EE/EC information per location are FFS.
6.x.3	Procedure
Figure 6.x.3-1 depicts a procedure for Location based EE/EC analytics.


Figure 6.x.3-1: Procedure for Location based EE/EC analytics
1.	The consumer NF sends Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request (Analytics ID="Location based EE/EC", Target of Analytics Reporting= (a specific UE, a group of UEs or any UE), Analytics Filter Information = (AOI or S-NSSAI), Analytics Reporting Information = (Reporting Thresholds, Analytics target Period(s))) to the NWDAF.
If the consumer NF is an AF, and when the AF is untrusted, the AF will request the analytics via the NEF by using Nnef_AnalyticsExposure service and the NEF will then convey the request to the NWDAF.
If the Target of Analytics Reporting includes a specific UE or a group of UEs, then steps 2-8 are executed. Otherwise, steps 3-8 are executed.
2.	The NWDAF collects UE locations based on UE mobility analytics as described in clause 6.7.2 of TS 23.288[x].
3-4.	The NWDAF sends Nnrf_NFDiscovery_Request for discovering the AMF(s) and UPF(s) based on the AOI (for any UE) or the UE locations (for a specific UE or a group of UEs) from NRF as described in clause 4.17.4 of TS 23.502[3].
5.	The NWDAF subscribes to OAM services to retrieve the EE/EC information for the discovered AMF(s), UPF(s), and NG-RAN(s) as described in clause 6.x.2.2, following the procedure captured in clause 6.2.3.2 of TS 23.288[x].
6.	The NWDAF provides the requested EE/EC analytics to the consumer NF, using either Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Request response.
7. A change of the EE/EC information, i.e. change in the EC information for NG-RAN, UPF and/or AMF at the observed period, is detected by the OAM and is notified to NWDAF as described in clause 6.2.3.2 of TS 23.288[x].
8.	When relevant according to the Analytics target period and Reporting Thresholds, the NWDAF provides a notification using Nnwdaf_AnalyticsSubscription_Notify.
6.x.4	Impacts on existing services, entities and interfaces
NWDAF:
-	Support for a new Analytics Id (i.e. Location based EE/EC)
	Retrieves EE/EC data for the period of analysis from the OAM.
-	Nnwdaf_AnalyticsSubscription service or Nnwdaf_AnalyticsInfo service is extended to support the new Analytics Id.
NEF:
-	Nnef_AnalyticsExposure service is extended to support the new Analytics Id.

[bookmark: _Toc148441662][bookmark: _Toc151529353][bookmark: _Toc151529463]*** 3rd Change ***
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TR 22.882: "Study on Energy Efficiency as service criteria".
[bookmark: definitions][bookmark: MCCTEMPBM_00000023][6]	3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".
[bookmark: MCCTEMPBM_00000024][7]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[bookmark: MCCTEMPBM_00000025][8]	3GPP TS 22.261: "Service requirements for the 5G system".
[x]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
*** End of Changes ***
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