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Abstract: This contribution update Solution #22 in TR 23.700-66 by adding a new type of user subscription information for the network to determine whether current PDU session should be released or not for the purpose of energy efficiency.
1. Introduction

Some solutions in current TR propose to release the PDU session for energy efficiency purpose such as Solution #7. However this may impact the user experience significantly. The network should consider the users’ preference for such energy efficiency related procedures with critical service impact. In this contribution, we introduce a new type of user subscription information to solve this problem. Also the related Editor's note is deleted by providing energy control operations based on energy related UE subscription information.
2. Proposal

It is proposed to capture the following changes to TR 23.700-66 v0.4.0.

* * * * Start of change * * * *

6.22
Solution #22 Energy related UE subscription information
6.22.1
Key Issue mapping

This solution resolves KI#2 for energy related UE subscription information.

6.22.2
Functional Description
UE subscription information needs to be consolidated to support energy saving effectively. The proposed energy related UE subscription information is structured in Table 6.22.2-1 and the details are as follows.

-
Energy Efficiency (EE) threshold: Specifies the threshold of energy efficiency for energy saving related procedures such as energy related information exposure, policy control and etc.

-
Energy Consumption (EC) Requirements: Specifies the requirements for the UE's maximum energy consumption in a specific period of time or space, or the requirements for the UE's maximum energy credit limit.

-
Renewable energy ratio threshold: Specifies the threshold of renewable energy ratio for energy saving related procedures such as energy related information exposure, policy control and etc.
-
Indication of avoid the PDU session release: When present, indicates that current PDU sessions related to the UE should not be released or deactivated for the purpose of energy efficiency.
Table 6.22.2-1: Energy related UE subscription data

	Subscription data type
	Field
	Description

	Energy related subscription data 
	Energy Efficiency (EE) threshold
	Energy Efficiency threshold

	(data needed for considering EE, EC, 
	Energy Consumption (EC) Requirements
	Energy consumption related requirements

	renewable energy usage)
	Renewable energy ratio threshold
	Renewable energy ratio threshold

	
	Indication of avoid the PDU session release
	When present, indicates that current PDU sessions related the UE should not be released or deactivated for the purpose of Energy Efficiency.


6.22.3
Procedures
6.22.3.1
Energy saving operations based on energy related UE subscription data
The energy related UE subscription information is maintained in UDM/UDR and can be retrieved by other NFs for energy saving related operations such as AM/SM policy control, PDU session establishment/modification and etc.

NOTE:
The proposed UE subscription information is general to other energy saving related solutions. We reuse the procedures of solution #7 to show how to use the proposed UE subscription information.
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Figure 6.22.3.1-1: UE subscription data based energy saving operations
1.
The energy related UE subscription data is provisioned in UDM/UDR. This provisioning process can occur during the initial user contract phase, or dynamically via UDM services.
2.
The same procedure of Solution #7 step 1-2.

3.
EECF retrieves the energy related UE subscription data from UDR.

4.
The same procedure of Solution #7 step 4-10. If the Indication of avoid the PDU session release exists in this UE’s subscription data, the related PDU session(s) should not be released.

6.22.3.2
Energy control operations based on energy related UE subscription data
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Figure 6.22.3.2-1: UE subscription data based UE's energy consumption requirements control operations
1.
The same procedure of step 1 of 6.22.3.1.

2.
For a UE subject to control of energy consumption (EC) requirements, during the PDU session establishment procedure, PCF retrieves UE’s energy consumption requirements based on the subscription data from UDR.

3.
PCF provides PCC rule(s) for the best-effort traffic with indication(s) for the control of energy consumption (EC) requirements related to the UE's maximum energy consumption in a specific period of time, or the UE's maximum energy credit limit or both to the SMF.

4.
SMF configures the UE's maximum energy consumption limit, or the UE's maximum energy credit limit with CHF for the control of energy consumption (EC) requirements. With the interaction with SMF(s), CHF determines session enforcement instructions for energy control to be performed by the UPF (via SMF). 

NOTE 1:  For the control of UE current energy consumption, each SMF calculates the energy consumption of UE’s best-effort traffic (e.g., based on the measurement reports from the UPF) and periodically notify it to the CHF. Based on the notifications of the previous reporting time interval, the CHF determines the enforcement instructions (e.g., to restrict the maximum amount of traffic within PDU Session(s)) if the consumed energy exceeds the UE's maximum energy consumption limit. The enforcement instruction from CHF is to be applied to the next measurement time interval and is performed by the UPF (via SMF).
NOTE 2:  For the control of UE maximum energy credit, the enhancement of online charging-based credit control is considered.
6.22.4
Impacts on existing services, entities and interfaces
UDM/UDR:
-
Should support the proposed energy related UE subscription data.

PCF/AMF/SMF/CHF/EECF:

-
Should support the energy related UE subscription data retrieval and processing.
* * * * End of changes * * * *
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