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Abstract of the contribution: This paper provides a new solution for the KI#2.

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.
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>>>> Next Change <<<<
6.X
Solution #X: Energy credit Provisioning and Energy credit based policy control for UE level
6.X.1
Key Issue mapping

This solution proposes that the energy credit can be provisioned in the UE subscription data via OAM or external AF. The PCF (e.g. AM-PCF, SM-PCF) obtains the energy credit information and make the policy decision.
This solution is related to the Key Issue #2 on Subscription and policy control to support energy efficiency and energy saving as service criteria. Especially to focus the following bulletin in the Key issue 2:

-
Whether and how to enhance the existing subscription and policy control framework to support energy related information as service criteria, including:
-
Whether and what new energy related UE subscription information are to be defined, and whether and how to use the energy related UE subscription information.

-
Whether and what new energy related policies are to be defined, and how to perform energy related policy control, e.g. to determine, provision and enforce energy related policies.

-
At what granularity (e.g., network slice, UE, NF, PDU Session, QoS flow, application ID, etc.) the energy related policy control can be performed.
6.X.2
Functional Description

This solution enhances the UE subscription to support energy related information as service criteria. The energy credit defined by TS 22.261 [8] is added to UE subscription. It can be per UE level, or per UE per DNN+S-NSSAI level.

The AF or 3rd party also can provision the energy credit for particular services to 5GC as application data. The existing mechanism can be used by PCF to perform the policy control based on the energy credit and energy consumption.

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 Provisioning and policy control
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.

-
calculates Energy usage status
-
store the Energy usage status to UDR, or notify the consumer.

The high level principle/assumption of this solution can be summarized as follows:

-
There may be energy credit in the UE subscription data. It can be per UE level, or per UE per DNN+S-NSSAI level.
-
The AF may provision the energy credit for particular services to 5GC as application data. This data is stored in the UDR.
-
The EEF collects the UE level, PDU session level, energy consumption information (can reused the existing solution#1 and #6) and calculates the energy credit status.

-
The EEF store/update the energy credit status (e.g. including the Remaining energy credit, etc) to UDR, or notify the consumer (e.g. PCF).
-
During PDU session establishment, the PCF subscribes the energy related information from UDR, or EEF
-
The UDR will notify PCF the latest energy credit status
-
When the PCF make the policy decision, e.g. receiving the AF session request, it can take the energy credit status into consideration.
6.X.3
Procedures
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Figure 6.X.3-1: Procedure of Subscription and policy control to support Energy efficiency and energy saving as service criteria
Figure 6.X.3-1 shows a procedure of Subscription and policy control to support Energy efficiency and energy saving as service criteria. The AF provisioning part reuses the existing mechanism in the TS 23.502 clause 4.15.6.2.

0.
The UE may have the Energy related subscription (e.g. Energy credit) in the UDM. It can be for the UE, or per UE per DNN+S-NSSAI level.

1.
The AF also may provision the Energy related subscription to the 5GC. It invokes the Nnef_ParameterProvision_Create or Nnef_ParameterProvision_Update to the NEF.
2.
If the AF is authorised by the NEF to provision the parameters, the NEF requests to create, update and store the provisioned parameters as part of the subscriber data via Nudm_ParameterProvision_Create/Update.

3.
UDM store the subscription data to UDR. 
Editor's note: Whether the Energy credit is stored in the UDM/UDR is FFS.
4.
The PCF (e.g. PCF for the PDU session) get the UE subscription data as specified in the TS 23.503 [4] clause 6.2.1.3. If the PCF finds there is energy credit related subscription data, the PCF may subscribe the energy credit related information to UDR.

Another option is, the PCF subscribe with the EEF directly, so the PCF can get the notification from EEF. With this option, step 6 and 7 are skipped. The step 8 is sent by EEF to PCF.

5.
The EEF collects the energy consumption data and calculates the energy credit status for the UE level, PDU session level. How the EEC collect the energy consumption data can use the solution #1 and #6. This step may be triggered when the EEF receives subscription to the UE energy status.
Editor's note: How the step 5 is triggered is FFS if EEF does not receives the subscription to the UE energy status.
6.
The EEF update the latest energy status to UDM, e.g. Remaining Energy credit.
7.
The UDM store the energy status to UDR.
8.
If needed, the UDR notify the PCF about the latest energy status
9/10.When it is needed (e.g. receiving the AF session request, or for the installed PCC rule), the PCF make the policy decision (e.g. updating/creating PCC rule) taking the energy status into consideration.
Editor's note: What specific policy decision are made by PCF taking the energy status into consideration is FFS.
6.X.4
Impacts on existing services, entities and interfaces

EEF:

-
New NF Functionalities are as description of clause 6.X.2.

NEF:

-
Enhance the Parameter Provision service operation to allow the AF to provision the energy credit to subscription data.
UDM:

-
There may be energy credit in the UE subscription data. It can be per UE level, or per UE per DNN+S-NSSAI level.
PCF:

-
subscribes the energy related information from UDR or EEF.

>>>> End of Change <<<<
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