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Abstract of the contribution: This paper provides a new solution for the KI#1.
1. Proposal

It is proposed to agree the following changes to TR 23.700-66:

>>>> Start of Change <<<<
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
	3
	X

	X
	X
	
	
	

	2
	
	
	
	

	…
	
	
	
	


>>>> Next Change <<<<
6.x
Solution #X: Energy information collection and exposure for UE and PDU session level
6.x.1
Key Issue mapping

Editor's note:
This clause lists the key issue(s) addressed by this solution.

This solution is related to the Key Issue #1 on Network energy related information exposure. Especially to focus the following bulletin in the Key issue 1:
-
At what granularity (e.g. per network slice, UE, NF, PDU Session, QoS flow, etc) the network energy related information can be 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.

6.x.2
Functional Description
Editor's note:
This clause will describe the solution principles and assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details. 

This solution enables exposure of UE and PDU session granularity energy related information to the 3rd party. This solution also resolves how to collect the energy related information.
Editor's note:
other granularity is FFS.
The figure 6.x.2-1 describes the architecture of this solution.
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Figure 6.x.2-1: Architecture for Energy information collection and exposure
On top of existing 5G architecture, a new NF, Energy Efficiency function (EEF) is introduced. In this solution, Energy Efficiency function can be standalone NF or co-located with NEF. The functionality of the EEF includes:

-
collects Energy related information in the 5GS, including: energy consumption related information, renewable energy and carbon emission related information. 
-
calculates Energy usage status and exposure the Energy information to the authorized consumers.
The high level principle/assumption of this solution can be summarized as follows:
-
For the PDU session and UE level energy consumption related information, EEF collects it from NG-RAN and UPF, i.e. user plane.

NOTE:
It is assumed that energy consumption at the UE or PDU session level mainly occurs in the user plane of the 5G network.
-
For the PDU session level energy consumption information:
-
EEF discover the PCF serving the PDU session via BSF.
-
EEF request the PCF serving the PDU session to install the monitoring rule to SMF serving the PDU session.

-
SMF request the NG-RAN and UPF to report the energy consumption related information.

-
SMF report the energy consumption related information to PCF. PCF forward this information to EEF.
-
For the UE level energy consumption information:

-
EEF discover the PCF serving each PDU session of UE via UDM

-
For each PDU session of UE, the EEF collects the energy consumption related information (see above bulletin).
-
The EEF calculate the energy consumption related information according the report from PCF.

6.x.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
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Figure 6.x.3-1: Procedure for Energy information collection and exposure
Figure 6.x.3-1 shows a procedure for UE and PDU session level Energy information collection and exposure.
1.
The AF request the energy consumption related information to NEF/EEF for the UE (identified by GPSI) or PDU session of UE (identified by IP address).

2.
For the PDU session level request, the NEF/EEF retrieves the PCF for the PDU session via BSF. For the UE level request, the NEF/EEF retrieves the PCF of each PDU session of UE via UDM.
The step 3 to 10 are performed for one PDU session. For the UE level request, the NEF/EEF perform step 3 to 10 for each PDU session of the UE.
3.
EEF request the energy consumption data from PCF serving the PDU session 
4.
PCF install the Monitoring Rule to SMF
5.
SMF request the UPF to report the energy consumption data

6.
SMF request the NG-RAN to report the energy consumption data via AMF.

7/8.
UPF/NG-RAN report the energy consumption data to SMF
9/10.
SMF report the energy consumption data to NEF/EEF via PCF.

11.
The NEF/EEF calculate the energy consumption related information and exposes to AF.

NOTE:
How the NEF/EEF calculate energy consumption related information is subjected to operator’s policy.
6.x.4
Impacts on existing services, entities and interfaces

Editor's note:
This clause captures impacts on existing services, entities and interfaces.

>>>> End of Change <<<<
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