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Abstract of the contribution: The contribution proposes a solution to Key Issue #3: 5GS enhancements for network energy saving and efficiency.
1. Introduction
This contribution proposes a solution to Key Issue #3: 5GS enhancements for network energy saving and efficiency.

2. Proposal
It is proposed to agree the following solution to 3GPP TR 23.700-66.


* * * Start of 1st change * * * *
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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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* * * End of 1st change * * * *


* * * Start of 2nd change * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc146539438][bookmark: _Toc117509218]6.x	Solution #X: UE energy usage control 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc146539439]6.x.1	Key Issue mapping
[bookmark: _Hlk149311564]The solution applies to Key Issue #3 5GS enhancements for network energy saving and efficiency. 

[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc146539440]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc146539441]Assumptions:
- It is assumed that each UE will have an Energy Credit Profile as a subscription information in the UDR which contains the allowed Energy Credit units for the UE. The Energy Credit units may be reset periodically based on the UE subscription plan.
- It is assumed that the UE’s Energy Credit units balance is retrieved by the PCF from  the UDR. The PCF checks the UE’s Energy Credit balans before PDU Session is established and updates the balance at the end of the PDU Session by deducting the used Energy Credit units for the PDU Session. 
Editor’s Note:	It is FFS how the PCF uses the Energy Credit balance for a PDU Session when the UDR stores Energy Credit units for the UE.
- It is assumed that if there is no Energy Credit units left in the UE’s Energy Credit balance, the UE is either rejected PDU Session establishment or the PDU Session is established but charged at higher service rate based on operator’s policy.
- It is assumed that when the UE is rejected PDU Session establishment for no Energy Credit left, the UE is provided a new PDU Session rejection cause, e.g. ‘no energy credit’ and potentially a back-off timer. For legacy UEs an existing rejection cause is used in order to maintain beckward compatibility.

Editor's Note: the credit control at PCF is to be justified vs CHF
Eitor's Note: the units of credit need to be specified and how these are consumed (i.e. how the consumption is collected)

6.x.3	Procedures
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Figure 6.X.3: UE energy usage control
1. PDU Session establishment start as per section 4.3.2.2.1 of TS23.502.
2. SM Policy establishment or modification as per section 4.16.4 / 4.16.5.1 of TS23.502.
3. The PCF may decide to retrieve the remaining Energy Credit for the UE from the UE’s Energy Credit Profile within the subscription information in the UDR with the Nudr_DM_Query message in which the PCF may indicate the UE ID and the Energy Credit balance update required parameter. 
Editor’s Note: It is FFS which network entity maintains the Energy Credit balance for the UE.
4. If the UE has an Energy Credit profile, the UDR provides the UE’s Energy Credit balance to the PCF.
5. The UDR updates the remaining Energy Credit for the UE in the PCF with Nudr_DM_Query response (UE ID, Energy Credit balance) message.
6. The PCF stores the UE’s Energy Credit balance. If there is no remaining Energy Credit, based on the operator policy the UE may be rejected (step 6a) or serviced with a higher service rate (step 7)..
6a.  PDU Session establishment rejected for lack of Energy Credit. 
7. Continue with the PDU Session establishment procedure as per Section 4.3.2.2.1 of TS23.502.
8. At the end of the PDU Session and at certain periodic interval if the PDU Session takes long, the PCF updates the available Energy Credit for the UE in the UDR by removing the Energy Credit used for the PDU Session.
Editor’s Note: It is FFS how exactly the Energy Credit consumption or the UE is reported to SMF and which nodes need to participate in this reporting (i.e. which the sources of information are) 
9. PDU Session is released as per TS23.502.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc146539442]6.x.4	Impacts on existing services, entities and interfaces
UDR	- UE’s Energy Credit profile as part of the UE subscription indormation.
PCF	- UE’s Energy Credit retrieval from the UDR and control.
UE		- new PDU Session reject cause (e.g. ‘no energy credit’) handling. No impact to legacy UEs as an existing reject cause can be used.
* * * End of 2nd change * * * *
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