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Abstract of the contribution: This paper proposes to update the solution 6 to resolve the EN and complete the impact clause.

1. Proposal

It is proposed to accept the change to 23.700-66.



>>>> Start of Change <<<<

[bookmark: _Toc157682263]6.6	Solution #6: Energy information collection for service level
[bookmark: _Toc157674341][bookmark: _Toc157682264]6.6.1	Key Issue mapping
This solution is related to the Key Issue #1 on Network energy related information exposure. Especially this solution focus on the following bullets in the Key issue 1:
KI#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.
The use case of this solution is the Application provider may want the operator to exposure the energy consumption to carry the service of Application provider in the operator's network.
Editor's note:	Whether this solution can be applied to KI#2 is FFS.
[bookmark: _Toc157674342][bookmark: _Toc157682265]6.6.2	Functional Description
This solution is to resolve the issue on how to collect the energy related information for particular services.
The figure 6.6.2-1 describes the architecture of this solution.


Figure 6.6.2-1: 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:
-	collecting Energy related information in the 5GC, including: energy consumption related information.
-	calculating Energy usage status and exposing the Energy information to the authorized consumers.
The main idea of this solution is to reuse/enhance the existing UPF exposure mechanism (which is already used by NWDAF) to collect the data volume and/or energy consumption data for the services from UPF.
The high-level principle/assumption of this solution can be summarized as follows:
-	The services may be identified by DNN+S-NSSAI, Application IP address/FQDN or Application ID.
-	The EEF uses the service information to obtain UPFs which are involved in the service from NRF.
-	The EEF subscribes/requests the involved UPF to report the data volume and/or energy consumption data for the services from UPF.
-	The EEF further check with the OAM to calculate the whole energy consumption data for the services.
[bookmark: _Toc157674343][bookmark: _Toc157682266]6.6.3	Procedures


Figure 6.6.3-1: Procedure for Energy information collection and exposure
Figure 6.6.3-1 shows a procedure for UE and PDU session level Energy information collection and exposure for the services. The steps 1 to 5 use the procedure defined in clause 4.15.4.5.3 of TS 23.502 [3] (Information flow for UPF event exposure service for any UE).
1.	Optional, if the service information does not contain DNN/S-NSSAI, but only includes application server IP address/FQDN, the EEF should first obtain the DNAI from NEF by invoking Nnef_DNAIMapping_Subscribe service to request the DNAI information.
2.	The EEF discovers the UPF by invoking Nnrf_NFDiscovery_Request providing the DNN, S-NSSAI, DNAI etc. This procedure is to discover the related UPF(s) associated with any UE and DNAI or DNN+S-NSSAI. 
3.	The NRF provides Nnrf_NFDiscovery_Response that may refer to several UPFs.
4.	The EEF subscribes/requests the UPF(s) to report the data volume and/or energy consumption data for the services.
5.	Each of the UPFs invokes Nupf_EventExposure_Notify service operation to the EEF.
NOTE:	If the UPF support the Type 1 Energy Consumption Measurement in the Annex A.1.1, it can report the energy consumption data to EEF. Otherwise, it can only report the data volume to EEF.
Editor's note:	Whether and how the UPF knows the energy consumption data is FFS.
6.	The EEF checks with the OAM to calculate the whole energy consumption data for the services. Example, the EEF may obtain the data volume and energy consumption for the slice from OAM. The EEF may interact with OAM (e.g. by subscribe to the notification(s) related to the services provided by the OAM, as TS 28.532 [11]) to obtain energy consumption related information for the slice. And EEF can derive the energy consumption for the service. i.e. EC of the service = ((data volume of service) / (data volume of slice)) * energy consumption of slice. (It assumes the service is carried in this slice).
Editor's note:	How the EEC interact with the OAM to calculate the whole energy consumption for the services is FFS.
[bookmark: _Toc157674344][bookmark: _Toc157682267]6.6.4	Impacts on existing services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
EEF:
-	New NF Functionalities are as description of clause 6.6.2.
UPF:
-	Exposure the following information to EEF: data volume and/or energy consumption for the service.


>>>> End of Change <<<<
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