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Abstract of the contribution: The contribution proposes solution evaluations for KI#3 "5GS enhancements for network energy saving and efficiency".
1. Introduction
For KI#3, solutions #3, 5, 11-15, 29, 30 and 32 have been proposed. In this contribution, these solutions are categorized and evaluated based on the proposed enhanced features. Further updates to the evaluations are to be done to accommodate possible new solutions, solution updates and further discussions.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-66.
* * * Start of Change * * * *

7.x
Key Issue #3: 5GS enhancements for network energy saving and efficiency
For KI#3, solutions #3, 5, 11-15, 29, 30 and 32 have been proposed. These solutions are categorized and evaluated based on the proposed enhanced features as follows:
Enhancements on Mobility management, Session management and Network slice control
Solution #11 proposes that the AMF provides configured S-NSSAIs or (partially) allowed S-NSSAIs with validity conditions (i.e. validity time and/or location) to the UE based on energy related information (i.e. renewable energy usage) per network slice. The solution also proposes that the PCF generates the URSP rule based on the energy related information, which is to be evaluated in KI#2. It is also proposed that the PCF/AMF requests/subscribes to the network energy related analytics from the NWDAF or the energy related information from the EMF (which in turn requests energy related information from the OAM/MDAF).

Solution #15 proposes that the AMF and SMF adjust the AM/SM parameters (e.g. Mobility restrictions, Allowed NSSAI, network supported feature(s) with validity information, QoS Profile(s), Session-AMBR, QoS parameters, Small Data Rate Control parameters) and performs mobility management and session management based on energy related information. Also, the UE may indicate validity information for one or more UE 5GMM and 5GSM capabilities (e.g. Support of NSAG, Unavailability Period Support, ATSSS capability). The solution also proposes the enhancements on AM/SM subscription data and that the PCF makes AM/SM policy decisions based on the energy related information, which are to be evaluated in KI#2.

Solution #13 proposes that the EECF in collaboration with SMF and PCF adjusts the UP path of PDU sessions, i.e. steering of N9 traffic, based on operator's policy on energy. The EECF collects energy related and load information of UPFs and derives optimized UP paths for the PDU sessions.

Solution #30 proposes that the EECF and/or NSACF, in collaboration with AMF and SMF, provides the control of energy saving in network slice granularity, i.e. if NSAC is supported adjusting maximum number of UEs and/or maximum number of PDU Sessions for a network slice; otherwise, accepting/rejecting of requested S-NSSAIs for the UE and the PDU Session, or, modifying/releasing the PDU Session, based on the monitored or collected energy state or consumption per S-NSSAI.

Network energy related analytics
Both solution #3 and #5 propose that the NWDAF provides network energy related information analytics to the AF/3rd party server. The output analytics for this use case (i.e. network energy related information exposed to the AF/3rd party server) and how the AF/3rd party server uses the output analytics depends on the conclusions of KI#1.
Solution #11 and #15 also propose that the PCF/AMF requests or subscribes to the network energy related analytics from the NWDAF

Solution #12 proposes that the NWDAF provides energy related analytics to support network energy saving and enhance network energy efficiency. Detailed input data, output analytics and procedures for network energy related analytics are given in this solution.
Solution #32 proposes that the EECF obtains from the NWDAF the analytics on energy consumption or prediction, and decides session modifications recommendations in PDU session parameters for the SMF (related to Solution #10 for KI#2). This is one use case of the network energy related analytics as described in Solution #12, and how the EECF is involved in SM policy control and session management depends on the conclusions of KI#2.
NF selection based on energy related information
Solution #29 proposes NF (re-)selection based on energy related information. That is, 5GC NF registers and updates energy related information in its NF profile at the NRF. NF service consumer takes into account the new energy related information from the NF profiles for the selection of a target 5GC NF. Or, a 5GC NF instance provides its energy state to a peer NF directly during service interactions.

Others

Solution #14 proposes that the PCF checks the UE's Energy Credit balance in UDR before PDU Session is established and updates the balance in UDR. 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. It is recommended to evaluate this solution in KI#2, as it is more related to subscription and policy control.

* * * End of Change * * * *
