3GPP TSG-WG SA2 Meeting #162
S2-2404805
Changsha, Hunan Province, April 15 – 19, 2024

Source:
Toyota Motor Corporation
Title:
Update of Solution #7: Policy control for network energy saving
Document for:
Approval

Agenda Item:
19.4

Work Item / Release:
FS_EnergySys / Rel-19

Abstract: This contribution update Solution #7 in TR 23.700-66 to add some consideration of service impact when release/deactivate PDU session for energy efficiency purpose.
1. Introduction

This solution proposes to release/deactivate the PDU session for energy efficiency purpose. However this may impact the user experience significantly especially for users with high priority or requiring crucial communication service. The network should check whether the release/deactivation of PDU session for energy efficiency purpose is appropriate or not. 
2. Proposal

It is proposed to capture the following changes to TR 23.700-66 v0.4.0.

* * * * Start of change * * * *

6.7
Solution #7: Policy control for network energy saving
6.7.1
Key Issue mapping

This solution is related to the KI#2: Subscription and policy control to support energy efficiency and energy saving as service criteria. This solution addresses the following issues of KI#2:
-
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.

-
Answer: Energy saving authorization information is added in UE subscription information, authorizing enforcement of energy related policies. Energy consumption threshold may also be included in subscription information to limit the maximum energy consumption.

-
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.

-
Answer: This solution re-uses existing AM policy and SM policy and reuses the create/update procedures of the policies, and PDU session release information as new SM policy parameter.

-
At what granularity (e.g. network slice, UE, NF, PDU Session, QoS flow, application ID, etc.) the energy related policy control can be performed.

-
Answer: Energy policy control is performed at UE granularity or PDU session granularity in this solution.

-
What network energy related information is required for subscription and policy control and how it is obtained.

-
Answer: Energy consumption threshold and energy consumption assistance information is required. The energy consumption threshold is provided by AF or UDM, and the energy consumption assistance information is collected from 5GC NFs and/or OAM.

6.7.2
Functional Description

The architecture of this solution is described as Figure 6.7.2-1.
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Figure 6.7.2-1: Architecture assumption

A new NF, Energy Efficiency Control Function (EECF) is introduced. The EECF includes at least the following functionality:

-
Collecting of the energy consumption assistance information (e.g. data volume, bit rate, etc.) per UE or per PDU session from other 5GS NFs.

Editor's note:
how the detailed procedure of this information is collected and which information besides data volume and bit rate is collected, is FFS.
-
Obtaining energy consumption information (can include ratio of renewable energy and carbon emission information when available) from OAM.

-
Obtaining energy saving authorization information and energy consumption threshold via UE subscription.

Editor's note:
what is this authorization really authorizing. This should be clarified.
-
Generating and sending energy control information to the PCF as assistance information for policy adjustment for energy saving.

This solution performs energy saving in UE or PDU session granularity, by adjusting the AM policy and SM policy. The following existing or new parameters of AM policy or SM policy are to be sent or updated for energy saving consideration:
For AM policy:

-
UE-AMBR: Setting lower UE-AMBR limits the bit rate per UE granularity, therefore reduces the energy consumption.

-
UE-Slice-MBR: Setting lower UE-Slice-MBR limits the bit rate per UE, therefore reduces the energy consumption.

Editor's note:
The effectiveness of AM/SM policy for AMBR adjustment to the reduction of energy consumption is FFS.

For SM policy:
-
QoS information: Energy consumption can be reduced by enforcing QoS with lower Session-AMBR, higher PDB, higher PER, etc.

-
PDU session release: Releasing one or more PDU session(s) saves the energy consumption of the PDU session(s).

-
PDU Session deactivation: Deactivating user plane of one or more PDU session(s) saves the energy consumption of the PDU session(s).
NOTE:
It is assumed that the controlled resources (e.g. Non-GBR QoS Flows, slices, PDU Sessions) are used only for the best-effort traffic and the guaranteed traffic is not affected.
In this solution, the EECF generates the energy control information for policy adjustment, based on energy consumption threshold from the AF or UDM, subscription information of the UE and energy consumption assistance information (e.g. data volume, bit rate, etc.) from 5GC NFs and/or OAM.
The EECF sends the energy control information to PCF. The PCF can adjust the parameters in AM and SM policies as described above. The PCF reuses existing AM policy association modification and SM policy association modification procedures to implement the energy saving related policies. It is also assumed that the EECF can also obtain the data volume of one single PDU session through UPF event exposure service, then calculate PDU Session energy consumption.
6.7.3
Procedures
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Figure 6.7.3-1: Procedure for policy control for network energy saving
1.
AF creates a request for energy saving, including UE identifier(s), UE address(es), S-NSSAI, DNN, and energy consumption threshold, and sends the request to NEF.

Editor's note:
How does the AF determine the threshold? Is it a customer or the operator?

2.
The NEF invokes Neecf_EnergySaving to send the information provided by AF in step 1 to EECF.

3.
The EECF obtains energy saving authorization information of the target UE(s) via subscribed information from UDM. The EECF may also obtain energy consumption threshold from UDM.

4.
For the target UE(s), or PDU Session(s), the EECF collects energy consumption assistance information (e.g. data volume, bit rate, etc.) from 5GC NFs. The details can be referred to solution of KI#1. For the data volume, the EECF can obtain the data amount of one single PDU session through UPF event exposure service.

5.
Based on the energy consumption assistance information, and the energy consumption threshold provided by AF and/or UDM (when the energy consumption threshold is exceeded), the EECF sends energy control information for policy adjustment to the PCF, indicating the PCF to adjust AM policy including the following parameters per target UE: UE-AMBR, UE-Slice-MBR. The EECF sends the information to PCF via Npcf_AMPolicyAuthorization Create/Update service.

6.
Based on the energy consumption assistance information and the energy consumption threshold provided by AF and/or UDM, the EECF sends energy control information for policy adjustment to the PCF, indicating the PCF to adjust SM policy including e.g. adjust QoS parameters, or trigger PDU Session release or deactivation. The EECF sends the information to PCF via Npcf_PolicyAuthorization Create/Update service.

Editor's note:
How the energy control information as assistance information for policy adjustment satisfies the energy consumption threshold is FFS.

7.
The PCF reuses steps 2-4 of the AM Policy Association Modification procedure as specified in clause 4.16.2.1.1 of TS 23.502 [3] to update AM policy, including: e.g. UE-AMBR, UE-Slice-MBR based on the energy control information received from EECF in step 5.

8.
The PCF reuses steps 3-5 of the SM Policy Association Modification procedure as specified in clause 4.16.5.2.1 of TS 23.502 [3] to update SM policy, including QoS parameters, indication of PDU Session release, or PDU Session deactivation based on the energy control information received from EECF in step 6.

NOTE:
It is assumed that the controlled resources (e.g. Non-GBR QoS Flows, slices, PDU Sessions) are used only for the best-effort traffic and the guaranteed traffic is not affected.

9.
The SMF triggers N4 Session Modification procedure specified in clause 4.4.1.3 of TS 23.502 [3] to enforce the QoS parameters in the updated SM policy in step 8.

10.
If the updated SM policy in step 8 includes indication of PDU session release, the SMF triggers PDU Session release procedure specified in clause 4.3.4.2 of TS 23.502 [3]. If the updated SM policy in step 8 includes indication of PDU session deactivation, the SMF triggers PDU Session deactivation procedure specified in clause 4.3.7 of TS 23.502 [3]. Before the release/deactivation of PDU session, the SMF checks the status of PDU session. If the PDU session belongs to priority users/services or specific slice, the SMF should not release/deactivate the PDU session. The detailed criteria of whether to release/deactivate the PDU session depends on the operator’s policy.
Editor's note:
Whether there is a need for a new 5GC NF (the name is called as EECF or EMF, will be harmonized) or whether proposed functionality can be provided by existing NFs will be evaluated during evaluation and conclusion phase

Editor's note:
Whether the EECF can be collocated with or part of PCF is FFS.
Editor's note:
How per UE energy consumption can be derived from data on data-rate or volume is FFS (same rate or volume can consume different amount power/energy depending on radio conditions). More details on the PDU session granularity energy related information is FFS.
6.7.4
Impacts on existing services, entities and interfaces
EECF:

-
New network functionalities are as description of clause 6.7.2.

NEF:

-
New service operation Nnef_EnergySaving.

PCF:

-
Updating AM policy and SM policy based on the energy control information for policy adjustment received from EECF.

UDM:

-
Storing and providing energy saving authorization information and energy consumption threshold in subscription information.

UPF:

-
Reporting the data volume of specific PDU session based on EECF request.
* * * * End of changes * * * *
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