

SA WG2 Temporary Document
Page 2

SA WG2 Meeting #160-Ad Hoc-e	S2-2400322r01
E-meeting, January 22 – 29, 2024	(revision of S2-2312754)

Source:	LG Electronics
Title:	KI#1, New Sol: Energy related information exposure
Document for:	Approval
Agenda Item:	19.4
Work Item / Release:	FS_EnergySys / Rel-19
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Discussion
TR 23.700-66v0.2.0 includes the following key issue:

	[bookmark: _Toc148441670]5.1	Key Issue #1: Network energy related information exposure
[bookmark: _Toc148441671]5.1.1	Description
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.
NOTE 1:	Existing mechanism and information (e.g. information collected by OAM as defined in TS 28.310 [7]) are reused when possible.
NOTE 2:	The study will address use cases corresponding to the identified consolidated requirements as described in clause 6.4 of TR 22.882 [5]. The network energy related information to be exposed, the authorized consumer, and how the information is exposed depend on the use case. Solutions should identify related use cases which will be addressed.



This paper proposes a new solution for KI#1.

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

* * * * Start of 1st Change * * * * 
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441675][bookmark: _Toc16839382]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
	Solutions
	Key Issues

	
	1
	2
	…
	X

	Y
	X
	
	
	

	
	
	
	
	

	…
	
	
	
	




* * * * Start of Next Change * * * * 
!!! All New Texts !!!
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.Y	Solution #Y: Network energy related information exposure
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.Y.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]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: _Toc148441678]6.Y.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]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, UDR.
[bookmark: _Toc148441679]6.Y.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.Y.3.1	Procedure for network energy related information exposure to AF
Figure 6.Y.3.1-1 shows the procedure for network energy related information exposure to AF.


 
Figure 6.Y.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.
NOTE 1:	If provided, Indication to request top contributors or Indication to request ordered list of contributors can be included.
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]).
NOTE 2:	Coordination with SA5 is needed to obtain the network energy related information from OAM.
Editor's note:	It is FFS whether interaction between the EESSF and 5GC NFs is needed to obtain the required network energy related information from 5GC NFs.
6.	The EESSF interacts with different 5GC NFs to obtain the information to generate the required energy related information (e.g. data volume measured at UPF, PDU Session related information at SMF).
NOTE:	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.
[bookmark: _Hlk156894950]Editor’s note: Details for information collected from 5GC NFs are FFS.
76.	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 obtained network energy related information and the AF request. 
87.	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 based on the AF request (e.g. requested Reporting Mode), e.g. indication that the maximum energy credit limit is reached/exceeded, a list of top contributors for the requested Granularity of Reporting, remaining energy credit limit, energy consumption amount related information, etc.	Comment by Nokia-r02: If not based on AF request, what is it based on?
[LY] This is mainly related to Reporting Mode requested by AF, so I added some text.	Comment by Nokia-r02: How can EESF derive this information?

[LY] Based on the following input from AF in step 1 and consumed energy credit limit, EESSF can do it.

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).	Comment by Nokia-r02: How can EESF derive this information?

[LY] Same answer as above.
Anyhow, I will think about this further while resolving the EN you added in this step. 
[bookmark: _Hlk156894961]Editor’s note: Details for energy related information sent to AF are FFS.
98.	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: _Toc148441680]6.Y.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 and reporting 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.


* * * * End of Changes * * * * 

3GPP
SA WG2 TD

image2.emf
OAM

AF

1. Nnef_EnergyInfo_Subscribe request 

2. Neessf_EnergyInfo_Subscribe request

8. Neessf_EnergyInfo_Notify 

NEF

3. Neessf_EnergyInfo_Subscribe response

EESSF

4. Nnef_EnergyInfo_Subscribe response 

9. Nnef_EnergyInfo_Notify 

5GC NFs

5. EESSF interacts with OAM to obtain the required 

network energy related information. 

7. EESSF generates the network 

energy related information and 

determines that reporting to the AF.

6. EESSF interacts with different 5GC NFs 

to obtain the information to generate the 

required energy related information. 


Microsoft_Visio_Drawing1.vsdx
OAM
AF
1. Nnef_EnergyInfo_Subscribe request
2. Neessf_EnergyInfo_Subscribe request
8. Neessf_EnergyInfo_Notify
NEF
3. Neessf_EnergyInfo_Subscribe response
EESSF
4. Nnef_EnergyInfo_Subscribe response
9. Nnef_EnergyInfo_Notify
5GC NFs
5. EESSF interacts with OAM to obtain the required network energy related information.
7. EESSF generates the network energy related information and determines that reporting to the AF.
6. EESSF interacts with different 5GC NFs to obtain the information to generate the required energy related information.



image1.emf
OAM

AF

1. Nnef_EnergyInfo_Subscribe request 

2. Neessf_EnergyInfo_Subscribe request

7. Neessf_EnergyInfo_Notify 

NEF

3. Neessf_EnergyInfo_Subscribe response

EESSF

4. Nnef_EnergyInfo_Subscribe response 

5. EESSF interacts with OAM to obtain the 

required network energy related information. 

6. EESSF determines that reporting to the AF is 

needed based on the obtained network energy 

related information and the AF request.

8. Nnef_EnergyInfo_Notify 


Microsoft_Visio_Drawing.vsdx
OAM
AF
1. Nnef_EnergyInfo_Subscribe request
2. Neessf_EnergyInfo_Subscribe request
7. Neessf_EnergyInfo_Notify
NEF
3. Neessf_EnergyInfo_Subscribe response
EESSF
4. Nnef_EnergyInfo_Subscribe response
5. EESSF interacts with OAM to obtain the required network energy related information.
6. EESSF determines that reporting to the AF is needed based on the obtained network energy related information and the AF request.
8. Nnef_EnergyInfo_Notify



