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Abstract of the contribution: It is proposed a new Solution for KI#3.
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441675][bookmark: _Toc16839382]1 Discussion
According to the FS_EnergySys (SP-231391), the following Key Issue #3 need to be studied:
‐	Whether and how to enhance the existing operations and procedures to satisfy the energy saving and energy efficiency requirements.
‐	Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states, analytics, and energy related information.
‐	Whether and how to enhance network analytics for network energy saving and network energy efficiency.
‐	What, if any, energy related information (e.g., per QoS flow/PDU session/UE/NF) is required and how it is collected to support 5GS enhancement.
[bookmark: _Toc19722242][bookmark: _Toc16839376]The solution for NWDAF-based Energy Analytics (Solution #12) was implemented in TR 23.700-66. This contribution proposes how to enhance the AF influence on traffic routing considering the Energy related analytics.
2. Proposal
It is proposed to add the following new solution to TR 23.700-66 " Study on Energy Efficiency and Energy Saving".
[bookmark: _Toc11247565][bookmark: _Toc27044704][bookmark: _Toc36033746][bookmark: _Toc45131892][bookmark: _Toc49776177][bookmark: _Toc51747097][bookmark: _Toc66360661][bookmark: _Toc68105166][bookmark: _Toc74755796][bookmark: _Toc90643099][bookmark: _Toc28013303][bookmark: _Toc36040058][bookmark: _Toc44692671][bookmark: _Toc45134132][bookmark: _Toc49607196][bookmark: _Toc51763168][bookmark: _Toc58850063][bookmark: _Toc59018443][bookmark: _Toc68169449][bookmark: _Toc97203103][bookmark: _Hlk56636785]*** 1st Changes ***
[bookmark: _Toc151529368][bookmark: _Toc157674312][bookmark: _Toc161043127]6.0	Mapping of Solutions to Key Issues
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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*** 2nd Change  (all new text)***
[bookmark: _Toc113350007][bookmark: _Toc122517161]6.x	Solution #X: Enhancement for AF influence on traffic routing with Energy related analytics
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
This solution maps to KI#3.
[bookmark: _Toc113350008][bookmark: _Toc21304][bookmark: _Toc101170936][bookmark: _Toc104467334][bookmark: _Toc104433165][bookmark: _Toc104467621][bookmark: _Toc32575][bookmark: _Toc122517162]6.x.2		Functional Description
This solution is proposed to address Key Issue #3: 5GS enhancements for network energy saving and efficiency.
[bookmark: _Hlk155190748]Energy related analytics can be generated by a NWDAF and provided to a NF consumer. Then, the NF consumer can take any actions based on the analytics.
In case of AF influence on traffic routing, a SMF may take appropriate actions to reconfigure the U-Plane of the PDU Session. For example, SMF may consider service experience analytics and/or DN Performance analytics per UP path before taking any actions as defined in TS 23.502 [3]. However, the SMF does not consider Energy related information for AF influence on traffic routing.
[bookmark: _Hlk155190759]It mainly proposes how to enhance the AF influence on traffic routing considering Energy related analytics (e.g. EE (Energy efficiency), EC (Energy Consumption) and Renewable energy ratio).
[bookmark: _Toc104467462][bookmark: _Toc104467781][bookmark: _Toc113350171][bookmark: _Toc104433323][bookmark: _Toc30462][bookmark: _Toc122517328]6.x.3	Procedure
A detailed procedure is provided below:


Figure 6.x.3-1: Procedure for U-Plane path relocation with Energy related analytics
[bookmark: _Hlk155117702]The procedure described in this clause is based on the U-Plane path relocation as defined in clause 4.3.6.2 and clause 4.3.6.3 of TS 23.502[3].
1. [bookmark: _Hlk155117949]The AF invokes a Nnef_TrafficInfluence_Create service operation as defined in clause 4.3.6.2 of TS 23.502[3]. The request may contain DNAI and one of following Energy related requirements:
‐	Energy related KPIs (e.g. Maximum allowed EE, EC or Renewable energy ratio for the target U-Plane).
‐	Energy optimization analytics activation flag; once this identifier is enabled it indicates to the SMF that it needs to select a U-Plane path considering the current network conditions.
2a.	 The NEF stores the AF request information in the UDR.
3. The PCF(s) that have subscribed to modifications of AF requests receive(s) a Nudr_DM_Notify notification of data change from the UDR as defined in clause 4.3.6.2 of TS 23.502[3]. 
5a. When the updated policy information about the PDU Session is received from the PCF, the SMF may take appropriate actions to reconfigure the U- Plane of the PDU Session as defined in clause 4.3.6.2 of TS 23.502[3]. In the case of AF influence on traffic routing, examples of actions are:
-	If the updated policy information contains the Energy related KPIs, the SMF interacts with the NWDAF and sends a request or subscription for the Energy related analytics per U-Plane path (DNAI, the Energy related KPIs requested by the AF). In addition, the SMF may obtain more information to make this decision from the NWDAF by requesting additionally network analytics per U-Plane path (e.g., Analytics ID = "Service Experience" and/or "DN Performance") to reconfigure the U-Plane of the PDU Session.
-	If the updated policy information contains the Energy optimization analytics activation flag, the SMF interacts with the NWDAF and sends a request or subscription for the Energy related analytics per U-Plane path (DNAI, the Energy related KPIs (e.g. Maximum allowed EE, EC or Renewable energy ratio for the target U-Plane)). The Energy related KPIs for the request or subscription are determined based on operator configuration. In addition, the SMF may obtain more information to make this decision from the NWDAF by requesting additionally network analytics per U-Plane path (e.g., Analytics ID = "Service Experience" and/or "DN Performance") to reconfigure the U-Plane of the PDU Session.
[bookmark: _Hlk162013054]5b.	The NWDAF sends a response or notify with Energy related analytics to the SMF, if the requested Energy related KPIs are met. 
Based on the Energy related conditions from the NWDAF, the SMF may use the values to decide whether edge relocation is needed to ensure that the Energy related KPIs does not exceed the value.
The SMF may trigger U-Plane path relocation event such as sending an early or late notification to the NEF, enforcing the change of DNAI or addition, change, or removal of a UPF as defined in clause 4.3.6.3 of TS 23.502[3].
[bookmark: _Hlk155118839][bookmark: _Hlk158060317]NOTE:	How the NWDAF generates the Energy related analytics is not addressed in the proposed solution but uses other solutions (e.g. Solution #12).
6.x.4	Impacts on existing services, entities and interfaces
NWDAF:
-	Support for the analytics on Energy related analytics.
NEF:
-	Nnef_TrafficInfluence service is extended to support the Energy related KPIs and Energy optimization analytics activation flag.
UDR:
-	Nudr_DM_Notify service is extended to support the Energy related KPIs and Energy optimization analytics activation flag.
PCF:
-	Npcf_SMPolicyControl_UpdateNotify service is extended to support the Energy related KPIs and Energy optimization analytics activation flag.
SMF:
[bookmark: _Hlk157009553]-	Request/Subscribe to the Energy related analytics and reconfigure the U- Plane based on Energy related conditions.
[bookmark: _Toc148441662][bookmark: _Toc151529353][bookmark: _Toc151529463]*** End of Changes ***
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