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Abstract of the contribution: The contribution proposes a solution to Key Issue #1: Network energy related information exposure.
1. Introduction
This contribution proposes a solution to Key Issue #1: Network energy related information exposure.

2. Proposal
It is proposed to agree the following solution to 3GPP TR 23.700-66.
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Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc146539439]6.x.1	Key Issue mapping
[bookmark: _Hlk149311564]The solution applies to Key Issue #1 Network energy related information exposure.

[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc146539440]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc146539441]Assumptions:
- This solution assumes that the network efficiency is controlled by a new network entity EECF (Energy Efficiency Control Function) node. However, the solution equally applies if the EECF node is a functional part of an already existing NF.
- It is assumed that the EECF is subscribed with multiple NFs for energy usage and efficiency related information collection.
- It is assumed that the energy usage and efficiency information exposure can be with granularity of NF, RAN, UE, S-NSSAI, PDU Session or combination of them.
6.x.3	Procedures
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Figure 6.X.3: Network energy related information exposure to AF
1. The EECF has subscribed to NFs for energy usage and energy efficiency monitoring and the EECF is provided regularly or on a event triggered basis with such information.
Note: The details of the energy efficiency related information monitoring and collection by the EECF is not addressed as a part of this solution. 
2.	The AF triggers a subscription request for network energy usage and efficiency related information exposure by sending Nnef_EventExposure_Subscribe Request to the NEF. The AF may provide the following parameters:
- energy efficiency report request – defines the type of the energy efficiency information to be reported, for example energy usage information.
- energy usage entity – defines the network entity for which the energy efficiency report is required. It can be NF, RAN, UE, S-NSSAI, PDU Session granularity, for example.
- reporting mode - defines whether the energy efficiency report to be provided on event basis (e.g. threshold based) or periodically.
- reporting threshold – if the reporting mode is per event basis, the AF may provide a reporting threshold which may be expressed as an amount of energy defined in energy units or Watts, for example.
- reporting period – if the reporting mode is periodic, the AF may define a reporting periodicity.
- location – if the AF requires energy efficiency report for energy usage entities in a specific geographic location, the AF may provide location parameter.
3. The NEF may interact with the UDM to authorize the AF for the requested service subscription and also to retrieve the 3GPP mapping for the non-3GPP external parameters like location and UE identities.
4. The NEF forwards the subscription request from the AF to the EECF in Neecf_EnergyUsageExposure_Subscribe Request and the NEF replaces any external for the 3GPP system parameter from the AF with its mapped 3GPP value. For example, a geographical location from the AF is replaced with its mapped 3GPP location expressed in Cell ID(s) or TA(s).
5. The EECF confirms the subscription request to the NEF with the Neecf_EnergyUsageExposure_Subscribe Response.
6. The NEF confirms the subscription request to the AF with Nnef_EventExposure_Subscribe Response.
7. The EECF evaluates the request from the NEF in Step 3 and checks whether the EECF has enough information to report. If the EECF needs more energy usage and energy efficiency related information, the EECF may interact with the related NFs and collect more information.
8. The EECF triggers a reporting notification to the NEF by sending Neecf_EnergyUsageExposure_Notify either at the expiry of a reporting period or based on event fulfilment, depending on the subscription reporting mode. In the notification message to the NEF the EECF includes the energy usage entity, energy efficiency report and potentially a location parameter. The energy efficiency report may contain the energy used, for example in energy credits or Watts for the energy usage entity in the specific location, if a location parameter was provided by the AF.
9. The NEF forwards the notification report to the AF in the Nnef_EventExposure_Notify. 
.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc146539442]6.x.4	Impacts on existing services, entities and interfaces
EECF – a new Energy Efficiency Control Function or a new functionality within an existing NF.
NEF – new subscription for the EECF services.
* * * End of 2nd change * * * *

image1.emf
EECF

UDM

NEF

AF

2. Nnef_EventExposure_Subscribe Request

(energy efficiency report request, energy usage entity, reporting 

mode, reporting threshold, reporting period, location) 

3. The NEF may interact with the UDM to authorize 

the AF for the requested service subscription.

4. Neecf_EnergyUsageExposure_Subscribe Request (energy efficiency report request, 

energy usage entity, reporting mode, reporting threshold, reporting period, location)

5. Neecf_EnergyUsageExposure_Subscribe Response

6. Nnef_EventExposure_Subscribe Response

7. The EECF evaluates the request from the NEF 

and checks whether the EECF has enough 

information to report. If the EECF needs more 

energy usage and energy efficiency related 

information, the EECF may interact with the related 

NFs and collect more information.

8. Neecf_EnergyUsageExposure_Notify (energy usage entity, 

energy efficiency report, location) 

9. Nnef_EventExposure_Notify (energy usage 

entity, energy efficiency report, location)

NF

1. The EECF has subscribed to NFs for energy 

usage and energy efficiency monitoring.


