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Abstract of the contribution: This contribution proposes updates to KI#2 Sol#9.
1. [bookmark: _GoBack]Discussion 
In the current 5GS charging mechanism, different charging rates are applicable in different scenarios, e.g. UE roaming state, UE location, etc. Considering the requirements of ‘Green service’, different charging rates should be also applicable to the scenarios with different energy consumption status of the subscriber, e.g. different charging rates are applicable depending on the amount of the energy has been consumed, the energy efficiency level, the ratio of the renewable energy in the entire energy supply, the amount of carbon emission generated, etc. 
In order to determine the energy related bill and credit, the CHF needs to collected energy related information from different 5GC NFs, OAM, AF, etc. The overall call flow for the 5GS charging with considering energy aspects is also proposed in this solution update to resolve the ENs. 
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: _Toc157674355][bookmark: _Toc161043171]6.9	Solution #9: Credit limit control according to subscription
[bookmark: _Toc157674356][bookmark: _Toc161043172]6.9.1	Key Issue mapping
The solution applies to Key Issue #2.
[bookmark: _Toc157674357][bookmark: _Toc161043173]6.9.2	Functional Description
In this solution, CHF controls the available energy credit limit of subscribers, which is enhanced by CHF's Nchf_SpendingLimitControl service. CHF is aware of how much credit is used by one single subscriber and whether a credit limit is exceeded. When the credit limit is exceeded, CHF is responsible to notify to the PCF to trigger policy update for the subscribers. The CHF may request or subscribes to the energy related information from the EECF or the 5GC NF that hosts the functionality of EECF. Different charging rates might be applied to the scenarios with different energy consumption status of the subscriber, e.g. different charging rates are applicable depending on the amount of the energy has been consumed, the energy efficiency level, the ratio of the renewable energy in the entire energy supply, the amount of carbon emission generated, etc. 
For the updated policy, if one subscriber's energy usage is exceeded to the subscribed credit limit, the network may refuse or modify UE's access to application services provided by specific network slices, the PCF will generate new URSP and provided to UE. When the new policy is to change the accessed network slice, e.g. choose a new network slice which has low energy consumption or degraded service experience, the policy update will also cause network slice reselection or AMF re-allocation. Another situation is not to change the accessed network slice, but to change the network performance of the whole application service, this may be achieved by modify the SM policy to update the QoS parameter related to the application service.
[bookmark: _Toc157674358][bookmark: _Toc161043174]6.9.3	Procedures


Figure 6.9.3: Procedures
1.	According to the subscription of UE, PCF knows policy of the subscriber needs to be decided according to the energy efficiency for example energy usage of the UE, then PCF triggers the reporting/notification of the spending limit of CHF.
	There may be one or more policy counters for the UE's energy consumption credit limit:
-	Daily/monthly EE consumption reaches XX J or XX Wh.
-	Daily/monthly EE expenses/phone bills reached XX dollars.
-	The current energy efficiency EE is larger than or less than a threshold.
Editor's note:	How the CHF track the spending related to energy credit limit is FFS
Editor's note:	How to enhance policy counters with energy aspects and what are the energy aspects are FFS.
NOTEEditor's note:	Coordination with SA WG5 is required.
2.	PCF requests to subscribe CHF's SpendingLimitControl service.
3.	Response from CHF to PCF.
4.	When CHF detects that the EE policy counter state has changed, or CHF may detect that the EE policy counter state will change at some point in the future, which means the credit limit exceeds for the subscriber, CHF notify to the PCF.
5.	Response from PCF to CHF.
6.	PCF decides to update the related policy. Here, the policy maybe UE policy, AM policy and SM policy.
6.9.3.x Procedures for charging considering energy aspects


Figure 6.9.3.x-1: Procedures for charging considering energy aspects

1. The PCF determines to retrieve / subscribe the status of the energy related policy counters/ spending limit available at CHF, e.g. to determine or modify the policies/ PCC rules, including AM, SM and UE policies. 
2. In order to determine energy aspects related bill/ credit or whether the energy credit reaches the limits, the CHF will monitor the usage information and the energy related information from SMF and UPF. 
2a. – 2b. Based on policy from PCF, the usage monitoring and reporting at UPF is triggered by SMF. 
2c. The SMF will report the usage information for charging and for the energy related charging key value. 
3. In order to determine energy aspects related bill/ credit or whether the energy credit reaches the limits, the CHF will request or subscribe to the energy related information from EECF (if any).  
3a. The CHF may request the energy efficiency and ratio of renewable energy to apply the different charging rates, and the amount of energy consumption and carbon emission of the subscriber to determine the energy cost or the used credit. 
3b. Based on the request of CHF, the EECF will collect information from other sources to determine the energy efficiency, ratio of renewable energy, energy consumption, carbon emission etc.
3c. The EECF send the required energy related information to CHF. 
4. [Optional] The CHF may also request or subscribe to the energy related information from other 5GC NFs, OAM, AF, etc. to determine the energy related bill or credit usage.  
The CHF may require the statistics and/or prediction of energy related bill or credit usage from the NWDAF. CHF may require the EC at NF or slice level and NF energy state from the OAM. The CHF may require the RAN resource usage or energy saving mode the RAN node. Different energy related charging rates might be applied to different scenarios, e.g. different level of energy consumption, energy supply type (e.g. renewable or non-renewable). 
5. Based on the information collected in step 2-4, the CHF determines whether the status of energy related policy counter is changed for a subscribed, whether the energy-related credit limit/ threshold is reached, or whether the energy credit is used up etc.
6. If the on the events subscribed by PCF is triggered, the CHF send notification to PCF 
7. The PCF may determine to update the policy towards 5GC NFs, NG-RAN, or UE. 


[bookmark: _Toc157674359][bookmark: _Toc161043175]6.9.4	Impacts on existing services, entities and interfaces
The following impacts have been identified:
CHF:
-	During spending limit control, when the total energy usage exceeds or approaches the policy counter, CHF report or notify to the PCF.
-	Support policy counter related to energy efficiency.
-	Support and apply different charging rates based on the energy related status, e.g. the consumed energy, ratio of renewable energy, energy efficiency, etc. 
PCF:
-	Policy decision based on the spending limit control related to energy efficiency.












*** End of the change ***
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