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Abstract: This document proposes solution to addressing KI#2 Subscription and policy control to support energy efficiency and energy saving as service criteria.  
1. Introduction
KI#2 proposes to study: 
-Whether and how to enhance the existing subscription and policy control framework to support energy related information as service criteria, including:
-Whether and what new energy related UE subscription information are to be defined, and whether and how to use the energy related UE subscription information.
-Whether and what new energy related policies are to be defined, and how to perform energy related policy control, e.g. to determine, provision and enforce energy related policies.
-At what granularity (e.g., network slice, UE, NF, PDU Session, QoS flow, application ID, etc.) the energy related policy control can be performed.
-What network energy related information is required for subscription and policy control and how it is obtained.
-Whether and how the above enhancements on subscription and policy control will impact charging.
Clause 6.15a.2 of TS 22.261 specifies the requirements in the scenario of Energy Efficiency as a Service Criteria as following:
“Subject to operator’s policy, the 5G system shall support subscription policies that define a maximum energy credit limit for services without QoS criteria.
Subject to operator’s policy, the 5G system shall support a means to associate energy consumption information with charging information based on subscription policies for services without QoS criteria.
Subject to operator’s policy, the 5G system shall support a mechanism to perform energy consumption credit limit control for services without QoS criteria.” 
The subscription policies can be per UE, per application or per network slice. The overall energy consumption of a network slice shall not exceed the maximum energy credit limit specified in the slice SLA, or shall be associated with charging information of the network slice. The energy consumption of individual UE or PDU session utilizing a network slice shall not exceed the per UE/per PDU session maximum energy credit limit of the network slice either, or shall be associated with charging information based on subscription policies for services in the network slice. 
This contribution proposes solution on slice energy consumption control addressing KI#2.   
NSACF is enhanced to support the controlling of the overall energy consumption per network slice. 
Assuming UE/PDU session level EC information is exposed by ECCF or NWDAF as defined in solutions of KI#1. NSACF subscribes to the slice average per PDU session energy consumption information from the ECCF or NWDAF. NSACF gets the slice energy consumption from the ECCF or NWDAF or OAM. When receives the NumOfPDUsUpdate request from the SMF, NSACF checks whether overall energy consumption will exceed the maximum energy credit limit specified in the slice SLA. Based on the results of the checking, NSACF performs the following based on operator policies:
· If the maximum energy credit limit is exceeded for the slice, do not update the number of PDU session and notify the SMF that the maximum energy credit limit is reached.  
· If an energy credit threshold is reached but below the maximum energy credit limit, update the number of PDU session and notify SMF about the reached energy credit threshold. Optionally, NSACF may indicate to the AF, charging function about the reached energy credit threshold.  
Such energy credit threshold can be related to an admission with a reduced QoS (e.g., lower bandwidth, longer latency or degraded AQP level) or a higher charging rate according to the SLA.   
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-66.
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Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change * * * *(all new)
6.x	Solution #X: Slice Energy consumption awareness and policy control  
6.x.1	Key Issue mapping
This solution addresses Key Issue #2.
6.x.2	Functional Description
6.x.2.1	Network Slice Admission Control Function (NSACF)
NSACF is enhanced to support the controlling the overall energy consumption per network slice. 
NSACF subscribes to the slice average per PDU session energy consumption information from the ECCF or NWDAF. NSACF gets the slice energy consumption from the ECCF or NWDAF or OAM. When receives the NumOfPDUsUpdate request from the SMF, NSACF checks whether overall energy consumption will exceed the maximum energy credit limit specified in the slice SLA. Based on the results of the checking, NSACF performs the following based on operator policies:
· If the maximum energy credit limit is exceeded for the slice, do not update the number of PDU session and notify the SMF that the maximum energy credit limit is reached.  
· If an energy credit threshold is reached but below the maximum energy credit limit, update the number of PDU session and notify SMF about the reached energy credit threshold. Optionally, NSACF may indicate to the AF, charging function about the reached energy credit threshold.  
Such energy credit threshold can be related to an admission with a reduced QoS (e.g., lower bandwidth, longer latency or degraded AQP level) or a higher charging rate according to the SLA.   
In case of hierarchical NSAC architecture with quota-based energy credit control, local NSCAF and primary NSACF performs similar to what is described in TS23.501 clause 5.15.11.2.2 with the difference that NSACF checks local and global maximum energy credit instead of local and global maximum number of PDU sessions.  

6.x.3	Procedures
[bookmark: _Toc122510297]6.x.3.1	General
Editor's note:	This clause describes high-level procedures and information flows for the solution.
6.x.3.3	Procedure of network slice admission control based on energy consumption per slice 
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Figure 6.x.3.3-1: Slice admission control based on EC per slice
The procedure of network slice admission control is reused for controlling the overall and per UE/PDU session energy consumption in a network slice.
NSACF is preconfigured with the maximum energy consumption credit limit and optional multiple thresholds(e.g., for to be admitted with high charging rate, for to be admitted with reduced QoS, for admitted with different AQP levels, for rejection, etc.).
When receives the NumOfUEs/NUmOfPDUs_Update_Request from AMF or SMF, NSACF may additionally request the Energy Consumption calculation of the slice (total, per PDU session) from the ECCF/NWDAF for the admission control. Alternatively, NSACF may subscribe to the Energy Consumption calculation from the ECCF/NWDAF in advance for the network slice subjecting to Energy Consumption related admission control (as shown in step 0 in figure 6.x.3.3-1). 
In step 2, NSACF checks also whether the maximum EC credit limit is exceeded or not for a network slice according to the SLA.
In step 3, NSACF indicates also whether the maximum EC credit limit is exceeded or not for a network slice, and optionally which EC credit limit threshold is exceeded. 
Editor's note: Procedure for Slice admission control based on EC per slice or per UE in hierarchical NSAC architecture is FFS. 
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Figure 6.x.3.3-2: EC per slice or per UE exposure to charging and trusted NFs
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Figure 6.x.3.3-3: EC per slice or per UE exposure to AF via NEF
The procedure of network slice admission control exposure is reused also for the exposure of per slice or per UE energy consumption in a network slice.  
NSACF may expose the following additional information to the AF/charging function:
1. Whether the maximum energy consumption credit limit is exceeded for a network slice
2. Which energy consumption threshold is exceeded/the next energy consumption credit threshold if the current one is exceeded
3. Indication that PDU session will experience degraded QoS due to the exceed of an energy consumption credit threshold of a network slice. 
6.x.4	Impacts on existing services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
NSACF enhancement:
   - Slice admission control (update the PDU session number) based on energy consumption credit
   - Interface to get the slice energy consumption information from the ECCF/NWDAF
   - Interface to report slice admission control results regarding slice energy consumption to SMF, AF, charging function
* * * * End of changes * * * *
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