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Abstract:
This contribution proposes to update solution#21 on how to control credit limit control based on UE subscription.
1. Introduction
This proposal aims to update the Soluiton #21 on the detail credit limit control based on UE subscription.
2. Text Proposal
It is proposed to capture the following changes.

* * * Start of Change  * * *
6.21
Solution #21: Credit limit control based on UE's subscription

6.21.1
Description

This solution addresses Key Issue #2 " Subscription and policy control to support energy efficiency and energy saving as service criteria".

The credit limit for one single subscriber/service e.g. maximum energy usage, maximum energy consumption is reflected on UE's subscription. During registration and PDU session establishment procedure, AMF/SMF will obtain the value of credit limit. By interacting with NWDAF/EE NF or the other network functions to obtain the current energy related information (e.g. energy consumption, amount of energy which the subscriber/service has used), AMF/SMF will perform corresponding network control e.g. reject the network registration request or PDU session establishment request.

6.21.2
Procedures

6.21.2.1
Access control by AMF
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Figure 6.21.2.1-1

1.
UE initiates registration procedure. As described in clause 4.2.2.2.2 of TS 23.502 [3].

3.
AMF retrieves UE's subscription information from UDM. If UE has subscribed energy credit limit control, the subscription information contains at least one of the following aspects:

a)
Energy credit limit at network slice/DNN/APP ID granularity which UE has subscribed.

b)
Energy credit limit per UE.

c)
Start time for control of energy credit limit.

d)
End time for control of energy credit limit.

e)
Control or serving area information (e.g. TA list) for control of energy credit limit.

4.
AMF request to EE NF/NWDAF to retrieve the energy related information for the current UE, EE NF/NWDAF will provide the current energy usage for the UE according to the subscription information which AMF received from UDM, or only one indication e.g. exceeds UE subscribed energy credit limit or not. The registration time may become longer because of AMF retrieve the energy related information from EE NF/NWDAF.

Optionally, AMF can also subscribe energy usage notification services from EE NF/NWDAF. When the energy usage of the current UE exceeds the energy credit limit, AMF is notified of an indication (exceeds UE subscribed energy credit limit or not, etc.) or periodically report energy usage information of the current UE to let the AMF determine if energy credit limit is exceeded.

5-1.
If energy credit limit is exceeded, AMF may reject the registration request with a cause value (e.g. exceed energy credit limit). It should be noted that, if the energy credit limit is per UE, the following steps will not happen. If the energy credit limit is per network slice or per DNN or per app ID, the AMF may only reject the S-NSSAI which energy credit limit is exceeded and register the UE to the other S-NSSAI(s) which the energy limit is not exceeded or has not subscribed energy credit limit.

5-2.
If energy credit limit is not exceeded, the network preforms the corresponding registration procedure. Optionally, step 4 maybe not executed, AMF only obtains subscription information which contains the energy credit limit information during registration procedure.

6.
After registration, AMF will trigger energy credit limit check if received UE subscription information indication UE has subscribed energy credit limit control.

7.
AMF request to EE NF/NWDAF to retrieve the current energy usage or the energy credit limit indication as described in step 5.

8.
If the energy credit limit is exceeded, AMF may trigger de-registration procedure with a cause value (e.g. exceed energy credit limit).

Editor's note:
The impact on the UE side for the cause value is FFS.

Subject to operator policy, AMF may not directly reject the UE registration request in step 5 or de-register the UE in step 8 if the total energy usage exceeds the subscribed energy credit limit. For example, AMF will perform the access control based on the AM policy received from PCF.

6.21.2.2
Session control by SMF
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Figure 6.21.2.2-1

1.
UE initiates PDU session establishment procedure. As described in clause 4.3.2.2.1 of TS 23.502 [3].

4.
SMF retrieves UE's subscription information from UDM. If UE has subscribed energy credit limit control, the subscription information contains at least one of the following aspects:

a)
Energy credit limit at network slice/DNN/APP ID granularity which UE has subscribed

b)
Energy credit limit per UE

c)
Start time for control of energy credit limit

d)
End time for control of energy credit limit

e)
Control or serving area information (e.g. TA list) for control of energy credit limit

5.
SMF request to EE NF/NWDAF to retrieve the energy related information for the current UE, EE NF/NWDAF will provide the current energy usage for the UE according to the subscription information which SMF received from UDM, or only one indication e.g. exceeds UE subscribed energy credit limit or not. The PDU session establishment time may become longer because of SMF retrieve the energy related information from EE NF/NWDAF.

Optionally, SMF can also subscribe energy usage notification services from EE NF/NWDAF. When the energy usage of the current UE exceeds the energy credit limit, SMF is notified of an indication (exceeds UE subscribed energy credit limit or not, etc.) or periodically report energy usage information of the current UE to let the SMF determine if energy credit limit is exceeded.

7-1.
If energy credit limit is exceeded, SMF may reject the PDU session establishment request with a cause value (e.g. exceed energy credit limit). It should be noted that, if the energy credit limit is per UE, all the established PDU sessions of the UE may be released. If the energy credit limit is per network slice or per DNN or per app ID, all the established PDU session of the S-NSSAI which energy credit limit is exceeded may be released.

7-2.
If energy credit limit is not exceeded, the network preforms the corresponding PDU session establishment procedure. Optionally, step 5 maybe not executed during PDU session establishment, SMF only obtains subscription information which contains the energy credit limit information during PDU session establishment procedure.

8.
After PDU session establishment, SMF will trigger energy credit limit check if received UE subscription information indication UE has subscribed energy credit limit control.

9.
SMF request to EE NF/NWDAF to retrieve the current energy usage or the energy credit limit indication as described in step 5.

10.
If the energy credit limit is exceeded, SMF may trigger PDU session release procedure with a cause value (e.g. exceed energy credit limit).

Editor's note:
The impact on the UE side for the cause value is FFS.

Subject to operator policy, SMF may not directly reject the PDU session establishment request in step 7 or release the PDU session in step 8 if the total energy usage exceeds the subscribed energy credit limit. For example, SMF will perform the access control based on the SM policy received from PCF.
6.21.2.x
Policy Control Performed by AMF
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Figure 6.21.2-3: Policy control performed by AMF
1-4. Similar to step 1-4 in 6.21.2.1.

5. Optional, or if UE provides indication for energy saving and energy efficiency, or AMF obtains credit limit from UDM in Step 3, or AMF supports energy saving operation, AMF requests EE NF/NWDAF/OAM to obtain the total energy consumption or energy usage information for current UE, with the following information:

- UE ID

- S-NSSAI, DNN, and APP ID
- Serving/Tracking area information

- Start time (start time for collecting energy information)

- End Time (end time for collecting energy information)
EE NF/NWDAF/OAM responses the energy usage information (e.g., enery consumption or total enery usage amount) for the current UE or an indication (e.g., credit limit exceeded/credit limit currently not exceeded).
In this step, AMF can also subscribe energy usage notification services for network functions, when the energy usage of the current UE exceeds the credit limit, AMF is notified or energy usage of current UE is provided to AMF periodically.
6. During policy association, one of the following information may be provided by the AMF to PCF:
- Energy saving/Energy efficiency indication
- Indication that the current UE has reached or will reach the total amount of energy credit limit that UE has subscribed
- Serving/Tracking area information
And the PCF feedback policy information may includes the following aspects:
- Updated serving/tracking area information: it is possible that when the UE energy usage reaches the credit limit, range of services that UE can access to is narrowed.
- Updated URSP rules, that is, switch the UE to a default S-NSSAI or DNN

- Indicates the new AMF information
8. After registration, AMF may trigger to obtain the energy usage information.
9. AMF triggers the establishment or modification of the policy

10. Based on the obtained latest policy, AMF performs corresponding network control, for example, UE configuration update, or AMF relocation.
6.21.2.y
Policy Control Performed by SMF
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Figure 6.21.2-3: Policy control performed by SMF

5. Optional, or if UE provides indication for energy saving and energy efficiency, or SMF obtains credit limit from UDM in Step 3, or SMF supports energy saving operation, SMF requests EE NF/NWDAF/OAM to obtain the total energy consumption or energy usage information for current UE, with the following information:

- UE ID

- S-NSSAI, DNN, and APP ID
- Serving/Tracking area information

- Start time (start time for collecting energy information)

- End Time (end time for collecting energy information)

EE NF/NWDAF/OAM responses the energy usage information (e.g., enery consumption or total enery usage amount) for the current UE or an indication (e.g., credit limit exceeded/credit limit currently not exceeded).

In this step, SMF can also subscribe energy usage notification services for network functions, when the energy usage of the current UE exceeds the credit limit, SMF is notified or energy usage of current UE is provided to SMF periodically.

6. During policy association, one of the following information may be provided by the SMF to PCF:

- Energy saving/Energy efficiency indication
- Indication that the current UE has reached or will reach the total amount of energy credit limit that UE has subscribed

- Serving/Tracking area information
And the PCF feedback policy information may includes the following aspects:

- Updated QoS parameters, i.e., adjust the performance of specific application services to achieve energy efficiency and energy saving
8. After PDU session establishment, SMF may trigger to obtain the energy usage information.

9. SMF triggers the establishment or modification of the policy

10. Based on the obtained latest policy, SMF performs corresponding network control, for example, QoS adjustment.
6.21.3
Impacts on Existing Nodes and Functionality

UDM:

-
Provide energy credit limit information at different granularities.

AMF/SMF:

-
Perform energy credit limit control (e.g. access control, session control).

-
Retrieve energy credit limit information from UDM.

-
Retrieve energy usage information or indication from EE NF/NWDAF.

-
Perform AM/SM policy control based on the energy credit limit.

EE NF/NWDAF:

-
Generate energy usage information or indication according to the energy credit limit control limitation.

* * * End of Change * * * 
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