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Abstract of the contribution: This contribution proposes updates to KI#2 Sol#27.
1. Discussion 
Considering the 5GS performance might be varied due to different reasons, the energy related criteria or requirements (e.g. energy credit, required energy efficiency) in the AF request or the authorised energy related criteria might be not applicable. In this case, the negotiation between the 5GS and the AF on the energy criteria should be allowed. The PCF may provide alternative policies and energy criteria. For example, if the PCF verifies that energy credit provided by the AF is not able to complete the required service at the desired level, the PCF may indicate the alternative energy credit(s) and the associated assistance information (e.g. QoS, data volume, etc.) to the AF (via NEF) for negotiation. The AF will notify PCF the final decision on the energy policy for the service operation.

2. Proposal
[bookmark: _Toc524945853]It is proposed to adopt the following changes into Solution #12 in TR 23.700-66.   

*** Start of the change ***
[bookmark: _Toc161043294]6.27	Solution #27: AF Session with Energy Related Savings Criteria
[bookmark: _Toc161043295]6.27.1	Key Issue mapping
The solution applies to Key Issue #2 "Subscription and policy control to support energy efficiency and energy saving as service criteria".
[bookmark: _Toc161043296]6.27.2	Functional Description
The procedure for setting up an AF session with required QoS (clause 4.15.6.6 of TS 23.502 [3]) allows an AF to request to reserve resources for a session by invoking Nnef_AFSessionWithQoS_Create, including the QoS requirements. The PCF derives the PCC rules based on the QoS parameters received from the NEF in a Npcf_PolicyAuthorization_Update request message. The PCF sends the SMF updated policy information about the associated PDU Session as required.
In this solution it is proposed to enhance the procedure for setting up an AF with required QoS, so that the AF can provide energy savings requirements in an energy saving profile that includes the desired energy savings (or consumption) level, the energy credit, required energy efficiency and communication service features that can be adjusted (e.g. optimized, turned off, QoS modification) according to required energy savings level, the configured energy credit, or the required energy efficiency. Examples of 5GS communication service features that can be subject to energy saving adjustments are User Plane (UP) security, Reflective QoS etc. The PCF determines the PCC rules for the session based on the energy savings profile and energy consumption analytics data from an NWDAF or an EECF (e.g. the EECF of solution #10) and updates the SMF for the PDU Session accordingly. The mechanism provides means for energy savings policy control on PDU Session features to enable the network to have the flexibility to determine acceptable trade-offs between the service performance/reliability/security and the service energy consumption level required and apply policy control accordingly.
Editor's note:	The relationship between energy saving and communication features is FFS.
However, considering the 5GS performance might be varied due to different reasons, the energy related criteria or requirements in the AF request or the authorised energy related criteria might be not applicable. In this case, the 5GS may determine to negotiate with the AF by providing alternative policies and energy criteria. For example, if the PCF verifies that energy credit provided by the AF is not able to complete the required service at the desired level, the PCF may indicate the alternative energy credit(s) and the associated assistance information (e.g. QoS, data volume, etc.) to the AF (via NEF) for negotiation. The AF will notify PCF the final decision on the energy policy for the service operation. 

[bookmark: _Toc161043297]6.27.3	Procedures
Figure 6.27.3-1 below shows an AF session with required QoS (clause 4.15.6.6 of TS 23.502 [3]) with enhancements to support energy savings criteria for the session. The changes that are proposed by this solution are described below.




[bookmark: _CRFigure4_16_7_21]Figure 6.27.3-1: Setting up an AF session with required Energy savings procedure
1.	The AF sends a request to reserve resources for an AF session with energy savings criteria using Nnef_AFsessionWithQoS_Create request message including QoS parameters and energy saving profile information which may include energy savings level, the energy credit, required energy efficiency and optionally features subject to energy savings control/adjustment.
2.	The NEF checks authorization for the AF request and may apply policies to verify that that feature based energy savings control can be authorized for the AF and the features allowed to be under energy related requirement, e.g. savings control. the energy credit, required energy efficiency If the authorization is not granted, the NEF rejects the request otherwise proceeds with the following steps.
3.	The NEF forwards received parameters to the PCF in the Npcf_PolicyAuthorization_Create request.
4.	The PCF sends to the NWDAF or EECF a request to retrieve energy consumption analytics by providing Application Identifier, QoS parameters and the list of features subject to energy control/adjustment (e.g. which can be adjusted or enabled/disabled for the communication service).
The PCF receives the energy consumption data from the NWDAF/EECF including per feature relative contribution to the energy consumption associated with the service/session.
5.	The PCF determines a policy configuration for the PDU Session (i.e. PCC rules, etc.) using the energy consumption data and requested session energy related profile to achieve the desired energy requirements in the AF request (e.g. the energy saving level, the energy credit, required energy efficiency). The PCF determines the features for which PCC rules and other policy configuration information that needs to be established or updated for the adjustment/disablement of the features accordingly.
6.	The PCF sends Npcf_PolicyAuthorization_Create response informing the NEF/AF whether the request is granted and includes information on the adjusted or de/activated features and energy policy and requirements for the session. If the NEF/AF request cannot be granted by the PCF (e.g. due to the available energy credit or required energy efficiency cannot be met), the PCF may determine to negotiate with AF on the application energy related criteria. 
6 -6a.[Conditional] if the PCF determines to negotiate with AF, the PCF may include one or more alternative energy related criteria, optionally along with the policies, to the AF (via NEF). 
6b-6c. [Conditional] The AF may choose the acceptable energy related criterion and inform the PCF of the decision (via NEF). If the AF cannot choose any acceptable energy related criterion provided by the PCF, based on its internal logic, the AF will also inform the PCF of this outcome. 
7.	The PCF updates the SMF with the corresponding policy indicating rules for the features adjustment or de/activation for energy related requirements, e.g. energy savings, energy credit, required energy efficiency etc.. The SMF applies the policy with energy savings rules to the PDU Session and notifies the PCF of success or failure.
8.	The PCF notifies the NEF/AF the SMF when the establishment of the transmission resources with corresponding energy requirements succeeded or failed.
[bookmark: _Toc161043298]6.27.4	Impacts on existing services, entities and interfaces
AF:
-	Sends: energy savings profile (energy savings level, list of features subject to potential energy savings control/adjustments).
-	Receives: energy savings level, the energy credit, required energy efficiency, list of associated adjusted features.
-	Negotiates with PCF on energy related criteria, e.g. energy credit, required energy efficiency, list of associated adjusted features.
NEF:
-	Receives from AF and sends to PCF: energy savings profile.
-	Receives from PCF and sends to AF: energy savings level, the energy credit, required energy efficiency, list of associated adjusted features.
PCF:
-	Receives from NEF: energy savings profile.
-	Sends QoS parameters and list of adjustable features to the EECF.
-	Receives total energy consumption cost for the session and individual feature relative contribution to the total energy consumption cost.
-	Sends policy configurations and PCC rules derived for energy requirements for the session to the SMF.
-	Sends to NEF: energy savings level, the energy credit, required energy efficiency, list of associated adjusted features.
-	Negotiates with AF on energy related criteria, e.g. energy credit, required energy efficiency, list of associated adjusted features.
EECF:
-	Receives from PCF: QoS parameters and list of features subject to energy savings for the session.
-	Sends to PCF: energy related parameters, e.g. energy consumption cost (total, per feature), energy consumption within a time window.











*** End of the change ***
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