
3GPP TSG-SA WG2 Meeting #162
S2-2403932
Changsha, China, April 15 – 19, 2024
Source:
CATT

Title:
KI#3 new solution of DNAI selection based on network energy related information 
Document for:
Approval
Agenda Item:
19.4

Work Item / Release:
FS_EnergySys / Rel-19

Abstract of the contribution: The contribution proposes a new solution of DNAI selection based on network energy related information for KI#3.
1. Introduction
Transmitting data of the same application(s) via different DNAIs may cause different energy consumptions in the network, as different traffic routing paths involves different 5GC NFs (e.g. PSA UPF(s), UL CL/BP UPF, SMF, I-SMF). So network energy related information can be used as one of the criteria for DNAI selection to save network energy and improve energy efficiency.

In order to support DNAI selection based on network energy related information, it is proposed to enhance the AF influencing on traffic routing procedure that the AF/PCF may provide/update the list of DNAI(s) taking into account of network energy related information, and that the SMF may select the target DNAI and the UPF(s) (acting as UL CL/BP or PSA) along the UP path of the target DNAI taking into account of network energy related information.

2. Proposal

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

6.x
Solution #X: DNAI selection based on network energy related information
6.x.1
Key Issue mapping

This solution addresses Key Issue #3 "5GS enhancements for network energy saving and efficiency".
6.x.2
Functional Description
Transmitting data of the same application(s) via different DNAIs may cause different energy consumptions in the network, as different traffic routing paths involves different 5GC NFs (e.g. PSA UPF(s), UL CL/BP UPF, SMF, I-SMF). So network energy related information can be used as one of the criteria for DNAI selection to save network energy and improve energy efficiency.

As specified in clause 5.6.7 of TS 23.501 [2] and clause 4.3.6 of TS 23.502 [3], the AF may influence the DNAI selection by providing the list of DNAI(s) used by specific application(s), or the NEF can provide the mapping between the AF-Service-Identifier and a list of DNAI(s) based on local configuration when the DNAI(s) being used by the applications are statically defined. The list of DNAI(s) is then provided to the PCF (except in the case of HR SBO where Traffic Influence information is provided directly from V-NEF to V-SMF bypassing the PCF), and the PCF may update the list of DNAI(s), e.g. based on service experience analytics per UP path as defined in TS 23.288 [x]. Finally the PCF provides the list of DNAI(s) to the SMF and the SMF determines the target DNAI, using the target DNAI to trigger PDU Session modification or establishment to add, replace or remove UPF(s) (acting as UL CL/BP or PSA) in the data path.
To support DNAI selection based on network energy related information, the following are proposed:
-
The AF may decide the list of DNAI(s) for the application(s) taking into account of network energy related information, and provide the selected DNAI(s) with the corresponding traffic steering policy identifier(s) to the NEF/PCF. The AF selects the DNAI(s) which meet energy efficiency and/or energy consumption criteria (e.g. with lower energy consumption and/or higher energy efficiency compared to the preconfigured threshold(s), or top-N DNAIs in terms of energy efficiency) based on the network energy related information and local configuration (for untrusted AF) and/or operator policy (for trusted AF).

-
The PCF may update the DNAI(s) in the PCC rule taking into account of network energy related information and operator policy, i.e. selecting the DNAI(s) which meets energy efficiency and/or energy consumption criteria.
-
The SMF may determine the (target) DNAI(s) based on network energy related information per DNAI, local configuration and the PCC rule. The SMF selects the target DNAI (e.g. DNAI associated with the lowest energy consumption and/or highest energy efficiency among the DNAIs in PCC rule for N6 traffic), as well as the UPF(s) (acting as UL CL/BP or PSA) along the UP path(s) of the DNAI, for the PDU Session based on the network energy related information and operator policy.
-
The network energy related information per DNAI can be obtained based on the analytics provided by the NWDAF or event notifications from the relevant 5GC NFs (e.g. NEF, SMF(s), UPF(s) or EECF) and may include the following information:

-
energy consumption, energy efficiency and/or other energy related information (e.g. resource usage, data volume) of the UPF(s) (acting as UL CL/BP or PSA) along the UP path(s) of the DNAI.

-
optionally, energy consumption, energy efficiency and/or other energy related information (e.g. resource usage, number of UEs/PDU Sessions) of the SMF(s) (including also the I-SMF) which performs Session Management of the PDU Session(s) using the UP path(s) of the DNAI.

NOTE 1:
Whether the trusted AF, PCF or the SMF performs the energy based traffic routing depends on operator policy.
6.x.3
Procedures
The procedures in clause 4.3.6.2 and 4.3.6.4 of TS 23.502 [3] are enhanced as follows:
-
In step 0-1 of figure 4.3.6.2-1 and step 1-4 of figure 4.3.6.4-1, the AF may decide the list of DNAI(s) for the application(s) taking into account of network energy related information which is exposed by the NEF, and provide the list of DNAI(s) to the NEF/PCF.

-
In step 5 of figure 4.3.6.2-1 and figure 4.3.6.4-1, the PCF may update the list of DNAI(s) in PCC rule taking into account of network energy related information.

-
In step 6 of figure 4.3.6.2-1 and step 5 of figure 4.3.6.4-1, the SMF may determine the target DNAI taking into account of network energy related information.
6.x.4
Impacts on existing services, entities and interfaces

AF:

-
Decide the list of DNAI(s) for the application(s) taking into account of network energy related information.
PCF:

-
Updates the list of DNAI(s) taking into account of network energy related information.
SMF:

-
Determines the target DNAI taking into account of network energy related information.
* * * End of Change * * * *
