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1. Introduction/Discussion
[bookmark: _Hlk157508984]Within the scope of the study on Energy Efficiency and Energy Saving, it is proposed to extend the Solution#25 and include PDTQ handling by taking into account the Energy related parameters.


2. Text Proposal
[bookmark: _Hlk157603844]It is proposed to capture the following changes vs. TR 23.700-66.
* * * * First change * * * *

6.25	Solution #25: Enhancement for BDT/PDTQ with Energy related analytics
[bookmark: _Toc161043283]6.25.1	Key Issue mapping
This solution maps to KI#2.
[bookmark: _Toc113350008][bookmark: _Toc21304][bookmark: _Toc101170936][bookmark: _Toc104467334][bookmark: _Toc104433165][bookmark: _Toc104467621][bookmark: _Toc32575][bookmark: _Toc122517162][bookmark: _Toc161043284]6.25.2	Functional Description
[bookmark: _Toc104467462][bookmark: _Toc104467781][bookmark: _Toc113350171][bookmark: _Toc104433323][bookmark: _Toc30462][bookmark: _Toc122517328]This solution is proposed to address Key Issue #2: 5GS enhancements for network energy saving and efficiency. It shall be noted that this solution functionally to the more generic solutions' group for policy provision and energy saving, but focusing specifically on BDT/PDTQ enhancements.
In the case of negotiation for future BDT (background data transfer), a H-PCF may interact with the NWDAF and request the Network Performance analytics information for the Desired time window and the Network Area Information as defined in TS 23.502 [3]. For BDT warning notification, the H-PCF may subscribe to the analytics on the Network Performance analytics from NWDAF for the area of interest and time window of a background data transfer policy, including a Reporting Threshold in the Analytics Reporting information as defined in the TS 23.502 [3]. In the case of negotiation for PDTQ, a H-PCF may query and/or subscribe to the NWDAF as defined in the TS 23.502 [3] to request the Network Performance analytics or the DN Performance analytics. However, the H-PCF does not consider Energy related information for determination of BDT or PDTQ policies, in the existing specification.
The proposed solution enhances the existing BDT and PDTQ policy selection and re-negotiation process by introducing energy related information as service criteria. Specifically, it enhances the existing subscription and policy control framework to support energy consumption and energy efficiency service criteria.
The AF can also consider the target energy credit, an energy optimization activation flag (i.e. to indicate the selection of a policy that minimizes the energy credit), a target energy efficiency value, the charging rate, and the other attributes of the background data transfer or PDTQ policies when deciding which background data transferBDT/PDTQ policy to select. In other words, the AF can decide what trade-offs to make between energy credit, monetary cost, the time of the transfer, and the maximum bit rates of the transfer.
When a BDT/PDTQ policy warning notification is issued, the PCF can also provide a list of new set of candidate BDT/PDTQ policies considering the energy criteria on the new network conditions, from which the AF can choose. It can also provide the reasons for triggering such re-negotiation to allow the AF to make a choice regarding the selection of the new BDT/PDTQ policy considering the time schedule and data transfer rate vs the imposed energy criteria. 
Alternatively, the PCF can notify the AF indicating only that the energy criteria cannot be met, then the AF can select a different BDT/PDTQ policy.
[bookmark: _Toc161043285]6.25.3	Procedure


[bookmark: _Toc5273][bookmark: _Toc104433408][bookmark: _Toc104467527][bookmark: _Toc113350253][bookmark: _Toc104467860][bookmark: _Toc122517410][bookmark: _Toc161043286]6.25.3.1	Procedure for Negotiation for future BDT/PDTQ with Energy related analytics




Figure 6.25.3-1: Procedure for Negotiation for future BDT/PDTQ with Energy related analytics
The procedure described in this clause is based on the negotiation for future BDT/PDTQ as defined in clause 4.16.7.2/ clause 4.16.15.2 of TS 23.502 [3].
In step 1, the AF invokes the Nnef_BDTPNegotiation_Create/Nnef_PDTQPolicyNegotiation_Create Request. The request may contain Area of interest, Desired time window and following Energy Criteria:
‐	Energy related KPIs (e.g. Maximum allowed EE, EC or Renewable energy ratio for NG-RANs and/or UPFs in the Area of interest).
-	Energy optimization activation flag (once this identifier is enabled it indicates to the PCF that it needs to select a BDT/PDTQ policy that optimizes energy credit or energy efficiency considering the current network conditions).
-	Target energy credit; when the AF needs to collect or transmit background data from or towards a set of UEs based on the expected average data volume.
-	Target energy efficiency considering the expected performance to the total energy credit related to the background data transfer.
NOTE:	If the energy related KPIs, the target energy credit and the target energy efficiency are used then the energy optimization flag is not activated and vice versa.
In step 2, the NEF invokes the Npcf_BDTPolicyControl_Create/Npcf_PDTQPolicyControl_Create Request. Examples of actions for the H-PCF are:
-	If the Npcf_BDTPolicyControl_Create/Npcf_PDTQPolicyControl_Create Request contains the Energy related KPIs, the H-PCF interacts with the NWDAF/EECF and sends a request or subscription for the Energy related analytics (Area of interest, Desired time window, the Energy related KPIs requested by AF, the target energy credit requested by AF, the target energy efficiency requested by AF). In addition, the H-PCF may obtain more information to make this decision from the NWDAF by requesting additionally network analytics (e.g. Analytics ID = "Network Performance" and/or "DN Performance") for the desired time window and/or the area of interest.
-	If the Npcf_BDTPolicyControl_Create/Npcf_PDTQPolicyControl_Create Request contains the Energy optimization activation flag, the H-PCF interacts with the NWDAF/EECF and sends a request or subscription for the Energy related analytics (Area of interest, Desired time window, Energy related KPIs (e.g. Maximum allowed EE, EC or Renewable energy ratio for NG-RANs and/or UPFs in the Area of interest), Target energy credit and Target energy efficiency. The Energy related KPIs, the target energy credit and the target energy efficiency for the request or subscription are determined based on operator configuration. In addition, the H-PCF may obtain more information to make this decision from the NWDAF by requesting additionally network analytics (e.g. Analytics ID = "Network Performance" and/or "DN Performance") for the desired time window and/or the area of interest.
In step 3, The UDR provides the request stored BDT/PDTQ policies and corresponding related information (as defined in clause 6.1.2.4/clause 4.16.15.2 of TS 23.503 [4] also including Energy Criteria) to the H-PCF.
In step 5, the NWDAF/EECF sends a response or notify with Energy related analytics to the H-PCF, if the requested Energy related KPIs are met.
NOTE:	How the NWDAF/EECF generates the analytics for Energy related conditions is not addressed in the proposed solution but uses other solutions (e.g. Solution #10, Solution #12).
In step 6, the H-PCF determines one or more BDT/PDTQ policies, based on information provided by the AF, the NWDAF/EECF and other available information. Then it sends the acknowledge message to the NEF with the acceptable BDT/ PDTQ policies (including the energy credit provided by the NWDAF/EECF) and Background Data Transfer Reference ID as defined in clause 4.16.7.2/clause 4.16.15.2 of TS 23.502 [3].
In step 9, the AF selects a BDT/PDTQbackground data transfer policy and the AF can consider the energy credit of each policy when selecting a policy. The AF invokes the Nnef_BDTPNegotiation_Update/Nnef_BDTPNegotiation_Update service to provide the NEF with Background Data Transfer Reference ID/PDTQ Reference ID and the selected BDT/PDTQbackground data transfer policy.
In step 13, the H-PCF stores the estimated, or predicted, energy credit with the new BDT/PDTQBackground Data Transfer policy.

[bookmark: _Toc161043287]6.25.3.2	Procedure for BDT/PDTQ warning notification with Energy related analytics




Figure 6.25.3-2: Procedure for BDT/PDTQ warning notification
The procedure described in this clause is based on the BDT/PDTQ warning notification as defined in clause 4.16.7.3/clause 4.16.15.2 of TS 23.502 [3].
The negotiation for BDT/PDTQ described in clause 6.25.3.1 is completed. In addition, the H-PCF has subscribed to Energy related analytics from the NWDAF/EECF for the Area of interest and the Desired time window of a BDT/PDTQ policy.
In step 2-1, the H-PCF is notified that the network condition has changed by subscribing to network performance analytics as per TS 23.288 [14]. Additionally, the H-PCF is notified with the Energy related analytic in the Area of interest from the NWDAF/EECF when the NWDAF/EECF determines that the requested Energy related KPIs goes below the threshold.
NOTE:	How the NWDAF/EECF generates the analytics for Energy related conditions is not addressed in the proposed solution but uses other solutions (e.g. Solution #10, Solution #12).
In step 2-2, the H-PCF is notified that the energy related performance has degraded (the H-PCF subscribe to e.g. MDA (as per TS 28.104 [16]), or to energy related performance measurements (as per TS 28.552 [10]) and KPIs (as per TS 28.554 [6])).
In step 3, the H-PCF may retrieve all the BDT/PDTQ Policies together with the relevant information received from the AF and identifies the BDT/PDTQ policies affected by the notification received from the NWDAF/EECF, the MDA or the OAM. The H-PCF decides based on operator policies, whether a new list of candidate BDT/PDTQ policies can be calculated for the ASP, and sends the BDT/PDTQ warning notification to the AF via the NEF as defined in clause 4.16.7.3/clause 4.16.15.2 of TS 23.502 [3].

[bookmark: _Toc161043288]6.25.4	Impacts on existing services, entities and interfaces
NWDAF/EECF:
-	Support for the Energy related analytics.
NEF:
-	Nnef_BDTPNegotiation/ Nnef_PDTQPolicyNegotiation service is extended to support the Energy related KPIs, the Energy optimization activation flag, the target energy credit and the target energy efficiency.
H-PCF:
-	Request/Subscribe to the Energy related analytics and determines BDT/PDTQ policies based on information.
-	Stores the estimated, or predicted, energy credit with the new Background Data Transfer/PDTQ policy in the UDR.
UDR:
-	Stores the estimated, or predicted, energy credit with the new BDTackground Data Transfer/PDTQ policy.


[bookmark: _Hlk157518240]* * * * End of changes * * * *
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