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Abstract of the contribution: This paper proposes to update Solution#2.
Discussion
Solution #2: Network energy related information exposure was captured in TR 23.700-66v0.3.0 for KI#1 "Network energy related information exposure" with some ENs.
This paper proposes to update Solution#2 including addressing some ENs that can be resolved at this stage.

Proposal
It is proposed to agree the following changes into TR 23.700-66.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc157674318][bookmark: _Toc157682239]6.2	Solution #2: Network energy related information exposure
[bookmark: _Toc157674319][bookmark: _Toc157682240]6.2.1	Key Issue mapping
This is a solution for key issue #1 "Network energy related information exposure".
Regarding use cases corresponding to the identified consolidated requirements as described in clause 6.4 of TR 22.882 [5], this solution is related to the use cases described in clauses 5.3, 5.4 and 5.5.
Editor's note:	Additional use cases related to this solution are FFS.
[bookmark: _Toc157674320][bookmark: _Toc157682241]6.2.2	Functional Description
The authorized consumers, e.g. the industry/vertical customers, 5GC NFs, can request the 5GC to expose network energy related information for e.g. network slice, UE, NF, PDU Session, 5QI, etc.
To support exposure of the network energy related information to the authorized consumers, the 5GC needs to obtain network energy related information about the network entities (e.g. RAN nodes, 5GC NFs). For this support, this solution proposes a new NF called Energy Efficiency and Saving Support Function (EESSF).
NOTE:	The EESSF can be supported by or colocated together with the existing NF, e.g. NEF, NWDAF.
Editor's note:	Whether there is a need for a new 5GC NF or whether proposed functionality can be provided by existing NFs (e.g. NWDAF) will be evaluated during evaluation and conclusion phase.
[bookmark: _Toc157674321][bookmark: _Toc157682242]6.2.3	Procedures
[bookmark: _Toc157682243]6.2.3.1	Procedure for network energy related information exposure to AF
Figure 6.2.3.1-1 shows the procedure for network energy related information exposure to AF.


Figure 6.2.3.1-1: Procedure for network energy related information exposure to AF
1.	AF subscribes to network energy related information by sending Nnef_EnergyInfo_Subscribe request to NEF. The request includes the following parameters:
-	Granularity of Reporting: Network Slice, UE, NF, PDU Session, or 5QI
-	Filter Information:
-	S-NSSAI(s) (mandatory if Granularity of Reporting is Network Slice, otherwise optional)
-	a single UE, a list of UEs, or a group of UEs (mandatory if Granularity of Reporting is UE, otherwise optional)
-	Network Function(s) (mandatory if Granularity of Reporting is NF, otherwise optional)
-	One or more combination of DNN and S-NSSAI (mandatory if Granularity of Reporting is PDU Session, otherwise optional)
-	5QI value(s) (mandatory if Granularity of Reporting is 5QI, otherwise optional)
-	Area of Interest (optional)
-	Reporting Mode: Periodic reporting mode or Threshold based reporting mode
-	For periodic reporting mode, periodicity information
-	For threshold-based reporting mode, threshold value e.g. a maximum energy credit limit, a maximum energy consumption (i.e. quantity of energy for a specified period of time).
-	Indication to request top contributors (optional): This indication is for requesting to provide one or more lists of top contributors that contribute the most to the energy consumption e.g. as below. The list is ordered by descending order of contributing to the energy consumption.
-	If Granularity of Reporting is Network Slice, a list of UEs that contribute the most to the energy consumption for the requested S-NSSAI.
-	If Granularity of Reporting is Network Slice and multiple S-NSSAIs are provided as Filter Information, a list of S-NSSAIs that contribute the most to the energy consumption.
-	If Granularity of Reporting is UE, a list of S-NSSAIs that contribute the most to the energy consumption for the requested UE.
-	If Granularity of Reporting is UE and a list of UEs or a group of UE is provided as Filter Information, a list of UEs that contribute the most to the energy consumption.
-	If Granularity of Reporting is PDU Session, a list of 5QI values that contribute the most to the energy consumption for the requested combination of DNN and S-NSSAI.
-	If Granularity of Reporting is 5QI, a list of UEs that contribute the most to the energy consumption for the requested 5QI value.
	If needed, the maximum number of top contributors to be included in the list (e.g. for a list of UEs) can be requested by the AF or configured in the EESSF.
	If all contributors contribute to the energy consumption in similar or same level, such information can be provided to the AF instead of the list of top contributors.
-	Indication to request ordered list of contributors (optional): This indication is for requesting to provide one or more lists of contributors that ordered in descending order of contributing to the energy consumption e.g. as below.
-	If Granularity of Reporting is Network Slice, an ordered list of UEs that contribute to the energy consumption for the requested S-NSSAI.
-	If Granularity of Reporting is Network Slice and multiple S-NSSAIs are provided as Filter Information, an ordered list of S-NSSAIs that contribute to the energy consumption.
-	If Granularity of Reporting is UE, an ordered list of S-NSSAIs that contribute to the energy consumption for the requested UE.
-	If Granularity of Reporting is UE and a list of UEs or a group of UE is provided as Filter Information, an ordered list of UEs that contribute to the energy consumption.
-	If Granularity of Reporting is PDU Session, an ordered list of 5QI values that contribute to the energy consumption for the requested combination of DNN and S-NSSAI.
-	If Granularity of Reporting is 5QI, an ordered list of UEs that contribute to the energy consumption for the requested 5QI value.
	If all contributors contribute to the energy consumption in similar or same level, such information can be provided to the AF instead of the ordered list of contributors.
2.	NEF subscribes to network energy related information by sending Neessf_EnergyInfo_Subscribe request to EESSF based on the AF request received in step 1.
3.	The EESSF responds the request of the NEF.
4.	The NEF responds the request of the AF.
5.	The EESSF interacts with OAM to obtain the required network energy related information about the network entities (e.g. energy consumption related information, energy efficiency related information of RAN nodes, 5GC NFs as described in TS 28.554 [6]).
6.	The EESSF interacts with different 5GC NFs to obtain the following information to generate the required energy related information: (e.g. 
-	UPF: data volume measured at UPF, 
-	SMF: PDU Session related information for specific combination of DNN and S-NSSAI such as UEs, 5QI values; PDU Session related information for specific UE such as S-NSSAIs, 5QI values; QoS Flow related information for specific 5QI value such as UEs at SMF).
-	AMF: information about registered UEs such as SUPI, ULI
NOTE 1:	The information obtained from 5GC NFs is not about energy consumption/efficiency amount itself but to generate UE level, PDU Session level or QoS Flow level network energy related information.
Editor's note:	Details for information collected from 5GC NFs are FFS.
7.	The EESSF generates the network energy related information based on the obtained network energy related information in step 5 and the obtained information in step 6. And the EESSF determines that reporting to the AF is needed based on the AF request as described in step 1 (e.g. requested Granularity of Reporting, Reporting Mode, etc). 
8.	The EESSF provides the network energy related information by sending Neessf_EnergyInfo_Notify request to the NEF. The network energy related information included in the notification can be generated contain one or more of the following outputs:based on the AF request (e.g. requested Reporting Mode), e.g. 
a)	iIndication that the maximum energy credit limit or the maximum energy consumption is reached/exceeded, 
b)	aOne or more lists of top contributors that contribute the most to the energy consumption for the requested Granularity of Reporting, 
c)	One or more lists of contributors that ordered in descending order of contributing to the energy consumption for the requested Granularity of Reporting
d)	If all contributors contribute to the energy consumption in similar or same level, indication representing this information.
e)	rRemaining energy credit limit, or remaining energy consumption amount related information, etc.
NOTE 2:	a) and e) can be derived or calculated based on the maximum energy credit limit, the maximum energy consumption provided by the AF in step 1.
Editor's note:	Details for energy related information sent to AF are FFS.
9.	The NEF provides the network energy related information by sending Nnef_EnergyInfo_Notify request to the AF.
	Later, whenever the EESSF determines that reporting to the AF is needed, the EESSF provides the network energy related information to the NEF and the NEF provides it to the AF.
Editor's note:	It is FFS whether to expose the network slice and NF level network energy related information is under responsibility of SA5.
Subsequently, the AF may update the Filter Information of the subscription by invoking Nnef_EnergyInfo_Subscribe and providing a Subscription Correlation ID.
[bookmark: _Toc157674322][bookmark: _Toc157682244]6.2.4	Impacts on existing services, entities and interfaces
AF:
-	Support subscribing network energy related information exposure from 5GC.
NEF:
-	Support exposing network energy related information to AF.
EESSF:
-	Support obtaining network energy related information from OAM.
-	Support obtaining information from 5GC NFs to generate network energy related information.
-	Support generating and reporting network energy related information.
-	Support providing list(s) of top contributors that contribute the most to the energy consumption and list(s) of contributors that ordered in descending order of contributing to the energy consumption when reporting network energy related information.


* * * * End of Changes * * * * 
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