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[bookmark: _Toc462478989][bookmark: _Hlk154651783]Abstract of the contribution: This paper proposes an update to solution #5 to address the Editor’s Notes and add aspects related to member UE selection.
1	Discussion
This paper updates Solution #5: “Exposing energy usage information to 3rd party server” to clear the Editor’s Notes.
At step 1, additional application parameters provided by the 3rd party server/AF to the NEF are added. These include a description of the planned application layer activity, a time window, the identity of the UE(s) that will take part in the application layer activity and a value that represents the desired energy consumption limit. The same parameters are exchanged between the NWDAF and the other NFs at step 3. This addresses the following ENs:
Editor’s Note: What other application parameters are provided by the AF are for FFS.
Editor’s Note: The information and parameters exchanged between NWDAF and other NFs are FFS.
At step 4, details about network energy related information are added. This includes a predication of the energy cost of the requested operation, a recommended time, a recommended maximum data rate, and a validity time. This addresses the following EN:
Editor’s Note: The details for network energy related information are FFS.
At step 5, a reference to ETSI ES 202 336-12 [9] describing how the NEF may translate the network energy information into units that may be understood by the 3rd party server is added. This addresses the following EN:
Editor’s Note: How NEF performs the translation is FFS

A typo is also fixed in the Figure (step 6 was mistakenly numbered step 4).
Also, deleted the 6.5.3.1 header since it is not necessary.
Additionally, the procedures in this solution are updated to include aspects related to the member UE selection assistance NEF API, using energy related information as filtering criteria.
2	Proposal
It is proposed to include the following changes in TR 23.700-66 V0.4.0.

[bookmark: _Toc93073650]		* * * * Start of Changes * * * *
[bookmark: _Toc157674335]6.5	Solution #5: Exposing energy usage information to 3rd party server
[bookmark: _Toc157674336]6.5.1	Key Issue mapping
This solution addresses Key Issue #1 and Key Issue #3 of this study.

The solution herein describes how a 3rd party server can request network energy related information from the 5G network, including possible energy consumption information for an application. The 3rd party server, via the NEF, sends communication related application parameters to the 5G network. The application parameters include an Application ID, either a QoS Reference or QoS parameters, and optionally a bit rate. The 5G network determines the network energy related information. This information is then exposed to the 3rd party server by the NEF. 

When the 3rd party server sends the network information about the communication session(s) that it intends to perform (e.g. Application ID, either a QoS Reference or QoS parameters, and optionally a bit rate), the 3rd party server can also request assistance with member UE selection, from the 5G network (i.e., NEF), using energy related information as filtering criteria.

[bookmark: _Toc157674337]6.5.2	Description
A 3rd party server may request that the 3GPP network provide network energy related information given a set of application requirements. The 3rd party server may provide a communication related application parameters (e.g. QoS Parameters) to inquire from the 3GPP network how much energy will be used if these application parameters are used. The 3rd party server, based on the exposed information provided by the 5G network, may then decide whether to use these communication related application parameters or decide to use a different application parameter (e.g., assume a smaller bit rate in order to save energy)
 The 3rd party server sends application configuration (i.e. QoS Reference or QoS parameters, and optionally a bit rate, delay etc.) to the 3GPP network. The 3rd party server invokes an NEF API offered by the 5G network. After interacting with the 5G network (e.g. the NWDAF), the NEF responds back to the 3rd party server with the network energy related information.
Additionally, the 3rd party server may request the 5G network to assist with member UE selection, using energy related information as filtering criteria.The 3rd party server includes a list of target UE(s) from which the NEF determines candidate UE(s) list(s).
The NEF may interact with other 5G NFs, including NWDAF, to obtain information (e.g., statistics or predictions) about energy consumption cost or energy credit cost for the UE(s) in the target UE(s) list. The NEF consolidates this information and determines a list(s) of candidate UE(s) and sends it to the 3rd party server together with the energy related information.
The 3rd party server may select UE(s) from the received candidate UE(s) list to use for the application of interest.

[bookmark: _Toc157674338]6.5.3	Procedures
6.5.3.1	
The following call flow illustrates how a 3rd party application server interacts with the 5G network to inquire about how much energy would be needed given an application configuration. 





Figure 6.5.3.1-1

1. A 3rd party server invokes an NEF API requesting that the 5G network provide network energy related information (i.e. energy usage estimate related to 3rd party application). The application function provides the communication related application parameters (e.g. QoS Reference or QoS parameters, and optionally a bit rate). The 3rd party server may send this request on per UE or group of UEs basis. Location information about the UE or group of UEs may also be included in the 3rd party request message.
Other application parameters may be provided by the AF such as a description of the planned application layer activity (e.g. data volume, slice/service type), a time window when the planned application layer activity should take place, the identity of the UE(s) that will take part in the application layer activity and a value that represents the desired energy consumption limit.
Editor’s Note: What other application parameters are provided by the AF are for FFS.
The 3rd party server can optionally request member UE selection assistance and provide a list of target UE(s), with filtering criteria including energy related information.
2. The NEF receives the request in step 1, sends the message to UDM/UDR to verify the request and gets subscription parameters. 
3.  The NEF also requests network energy related information from the NWDAF and includes the communication related application parameters in the request. The NWDAF may contact other network functions in core network including MDAF, OAM to collect information to help determine the network energy related information.  In the case of member UE selection assistance, the NEF collects this energy related information for each UE in the target UE(s) list.
Editor’s Note: The information and parameters exchanged between NWDAF and other NFs are FFS.
4. NWDAF responds back to the NEF with the network energy related information, which can include a predication of the energy cost of the requested operation, a recommended time when to perform the operation, a recommended maximum data rate to perform the operation, and a validity time that indicates how long the prediction, or recommendation, can be assumed to be valid for. The NWDAF can provide multiple sets of network energy related information. For example, one set of information and energy cost value may apply in one time window and another set of information and energy cost value can apply in a different time window.
In the case of member UE selection assistance, the NWDAF provides such energy related information for each UE in the target UE(s) list.
Editor’s Note: The details for network energy related information are FFS.
5. [bookmark: _Hlk158981181]NEF may perform a translation of the network energy related information into units that can be understood by the 3rd party server (e.g. watts, joules) . The translation may be based on a Service Level Agreement (SLA) between the MNO and the application service provider (e.g. based on energy measurement methods as specified in ETSI ES 202 336-12, clause 4.4.3.1 [9]).
In the case of member UE selection assistance, the NEF further consolidates the information received in step 4, and determines a list(s) of candidate UE(s) that matches the energy related filtering criteria provided in step 1, provided by the 3rd party server.

Editor’s Note: How NEF performs the translation is FFS
6. NEF responds back to the 3rd party Server and provides the network energy related information (energy usage estimate related to 3rd party application as requested in step 1) for a UE or group of UEs based on step 1.
In the case of member UE selection assistance service, the NEF provides a list(s) of candidate UE(s) to the 3rd party server, together with related energy information.

[bookmark: _Toc157674339]6.5.4	Impacts on services, entities and interfaces
NEF:
· Provides a service that allows an invoker (i.e. AF) to request network energy related information for a given application.
· Invokes a service of the NWDAF to obtain network energy related information for a given application.
· Supports Member UE Selection based on energy related information as filtering criteria.
NWDAF:
· Provides a service to give network energy related information for a given application, for one or more UE(s).
· Interacts with other NFs or the OAM system to obtain information that can be used to determine the network energy related information.


* * * * End of Changes * * * *
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