
SA WG2 Meeting #150E (e-meeting)
S2-2202547
April 06 - 12, 2022

Source:
CATT, Ericsson
Title:
Solution for KI#5: Traffic routing enhancements for Application AIML Traffic Transport
Document for:
Approval

Agenda Item:
9.21
Work Item / Release:
FS_AIMLsys / Rel-18
Abstract of the contribution: The contribution proposes traffic routing enhancements for Application AIML Traffic Transport, as a solution for KI#5.

1. Introduction
As described in clause 5.5 of TR 23.700-80, the following aspects are to be studied for KI#5, in regard to how to assist the Application AI/ML operation:
-
Whether and how the existing 5GC data transfer/traffic routing mechanisms are re-used or enhanced to support the transmission of the Application AI/ML traffic(s) over 5GS between AI/ML endpoints (i.e. UE and AF)?

Hence, a solution of enhanced traffic routing for Application AI/ML traffic is proposed based on existing 3GPP traffic routing and network analytics mechanisms.

In clause 6.40 of TS 22.261, "Based on operator policy, the 5G system shall be able to provide an indication about a planned change of bitrate, latency, or reliability for a QoS flow to an authorized 3rd party so that the 3rd party AI/ML application is able to adjust the application layer behaviour if time allows." Based on this, it is proposed in this solution that the Application AI/ML traffic, i.e. data or ML model for AI/ML operations in application layer, is transmitted as specific QoS flow(s) different from the QoS flows used for common application data (i.e. non-AI/ML related data over the application layer). Then the NWDAF can collect data and derive analytics information on the specific QoS flow(s) and based on the analytics information the SMF performs traffic routing optimzation for the Application AI/ML traffic.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-80 v0.1.0.

* * * 1st Change * * * *

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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* * * 2nd Change * * * *

6.X
Solution #X: Traffic routing enhancements for Application AIML Traffic Transport
6.X.1
Description

This solution addresses key issue #5: "5GC Enhancements to enable Application AI/ML Traffic Transport" and KI#1 "Monitoring of network resource utilization for support of Application AI/ML operations".
The Application AI/ML traffic, i.e. data or ML model for AI/ML operations in application layer, can be transmitted as specific QoS flow(s) which is/are different from the QoS flows used for common application data (i.e. non-AI/ML related data over the application layer). In this solution, the NWDAF collects data and derives analytics information on the QoS flow(s) for Application AI/ML traffic transmission, and based on the analytics information the SMF performs traffic routing optimzation for the Application AI/ML traffic.
6.X.2
Procedures
Figure 6.X.2-1 shows the procedure that the SMF performs traffic routing for Application AI/ML traffic based on analytics information from the NWDAF.
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Figure 6.X.2-1: Procedure of traffic routing enhancements for Application AIML Traffic
1.
An PDU Session is established/modified as specified in TS 23.502 [4], for transmission of the Application AI/ML traffic between the UE and AF. The AF of the AI/ML application may trigger the procedure of AF influence on traffic routing for the AI/ML application traffic, i.e. data or ML model for AI/ML operations in application layer.

Editor's note:
It is FFS how to identify the AI/ML application traffic.

Note:
In the following steps, it is assumed that the AI/ML application traffic is transmitted as specific QoS flow(s) in the PDU Session.
2-3.
Based on the PCC rules received from the PCF, the SMF decides to subscribe to analytics information of the Application AI/ML traffic transmission status at the NWDAF. The SMF invokes a Nnwdaf_AnalyticsSubscription_Subscribe (Analytics ID = Service Experience (or DN Performance), Target of Analytics Reporting = a UE or a group of UEs, Analytics Filter Information = (Application ID, S-NSSAI, DNN, Area of Interest, anchor UPF ID, DNAI, Application Server Address(es), QFI(s)), Analytics Reporting Information = Analytics target period) towards the NWDAF, and receives the Nnwdaf_AnalyticsSubscription_Notify containing the analytics information, as described in clause 6.4 (or clause 6.14) of TS 23.288 [6], with the following enhancements:

-
the QFI(s) of the QoS flow(s) carrying the Application AI/ML traffic are included in the Analytics Filter Information, to indicate that analytics information for the Application AI/ML traffic transmission status is to be subscribed to.

4.
The SMF determines whether the PSA UPF needs to be changed or additional PSA UPF needs to be added for the PDU Session, based on the analytics information of Application AI/ML traffic transmission status. If so, the SMF may trigger the procedures as described in clause  4.3.5 and 4.3.6 of TS 23.502 [4] to:

-
select a new PSA UPF which provides optimum Service Experience to replace the existing PSA UPF for Application AI/ML traffic transmission.

-
add a new PSA UPF which provides optimum Service Experience for Application AI/ML traffic transmission, and insert a UPF which acts as an UL CL or a Branching Point to forward the Application AI/ML traffic to the new PSA UPF based on the uplink forwarding rules provisioned by the SMF.

-
allocate a new IPv6 prefix to the UE (when IPv6 multi-homing applies) for Application AI/ML traffic transmission.
-
send an UP path management event notification to the AF as described in clause 5.6.7.2 of TS 23.501[3].

When Area of Interest is provisioned for the subscription of analytics information, the SMF considers also the UE location, i.e. whether the UE is located in the AoI, before performing the above operations.

6.X.3
Impacts on services, entities and interfaces
The mechanisms defined in the current specifications (i.e. clause  4.3.5 and 4.3.6 of TS 23.502, TS 23.288) for traffic routing and network analytics are reused, with the following enhancements:

-
SMF: subscribes to analytics information of Application AI/ML traffic transmission status from the NWDAF, and change or add additional PSA UPF for the PDU Session for Application AI/ML traffic transmission.

-
NWDAF: provides analytics information of Application AI/ML traffic transmission status to the SMF.

* * * End of Change * * * *
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4. UP path modification as defined in clause 4.3.5 and 4.3.6 of TS 23.502



