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1
Decision/action requested

SA2 has completed its normative work on AIMLsys in Rel-18. As a part of its work, SA2 approached SA5 to investigate if there is any charging related standardization needed (see [8]).
During SA5#150 it was discussed in SA5 and the corresponding LS was sent back to SA2 (see [9]). The LS mentions the following: “In addition, SA5 has identified the particular charging requirement i.e. "The 5G system shall be able to support collection of charging information for a group of UEs, e.g. UEs of a AI/ML FL group" in clause 9.1 of TS 22.261, and understands this is associated to Assistance to AI/ML Operations in the Application Layer introduced in 5G system per clause 5.46 of SA2 TS 23.501. SA5 can confirm to SA2 the NEF charging framework specified under SA5 TS 32.254 "Exposure function northbound Application Program Interfaces (APIs) charging" may need to evolve for covering this particular charging requirement in the AI/ML context, and also for addressing further charging requirements determined as relevant by SA5 for charging.”
This Discussion paper analyses the impacts of AIMLsys standardization to NEF based charging and suggests several related enhancements for the corresponding SA5 Stage 2 and Stage 3 specifications. 
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3
Rationale

SA2 introduced several 5GS enhancements to support AI/ML-based services (clause 5.46 of TS 23.501 [6] "Assistance to AI/ML Operations in the Application Layer"), for which NEF is impacted:
1. Member UE selection assistance functionality for application operation (clause 5.46.2 of TS 23.501 [6]);
2. Planned Data Transfer with QoS (PDTQ) requirements (clause 4.16.15 of TS 23.502 [7]);

3. Multi-member AF session with required QoS (clause 4.15.6.13 of TS 23.502 [7]).
To elaborate on 3:

The TS 23.501 [6] states: “At the time or during the AI/ML operation. e.g., Federated Learning, the AF may request the serving NEF to provide QoS for a list of UEs, each UE identified by its UE IP address. The AF may subscribe to QoS Monitoring which may include also Consolidated Data Rate monitoring as described in clause 5.45 and in clause 4.15.6.13 of TS 23.502 [7] for those AF requests for QoS that result in a successful resource allocation. The AF provides QoS parameters that are derived from the performance requirements listed in clause 7.10 of TS 22.261 [1].” Furthermore, TS 23.502 [7], clause 4.15.6.13
Multi-member AF session with required QoS defines the procedures for such QoS monitoring, e.g. defines the following: “The AF which controls the Multi-member AF Session with required QoS invokes the Nnef_AFSessionWithQoS_Update Request to update the list of UE addresses and/or to update the QoS and/or to update the QoS monitoring and/or to update the Consolidated Data Rate monitoring.” 
The Consolidated Data Rate threshold defines the upper bound of the aggregated data rate across all traffic flows corresponding to the list of UEs or to the subset of the general list of UE addresses, if only a part of the UEs participate in the current communication with the AF and the NEF maintains this list as well. The NEF aggregates the UE’s QoS Monitoring reports for Data Rate for those UE addresses that appear in the specific list of UE addresses subject to Consolidated Data Rate monitoring, if available, and otherwise, for all UE addresses that appear in the general list of UE addresses maintained in the NEF for the Multi-member AF session with required QoS. 
These procedures might assist the AF e.g. in order to decide which UEs are appropriate for AI/ML operation.
As we see, one of the key aspects of Rel-18 AIMLsys normative specification is introduction of new reporting parameters (list of (affected/requested) UEs and Consolidated Data Rate), provided from NEF to CHF in the charging request, and updating of the operation in case e.g. either list of UEs changes or e.g. Consolidated Data Rate gets exceeded. 
NOTE: QoS modifications and QoS monitoring request/update were part of additional procedures also before AIMLsys Rel-18, therefore not touched by this discussion and proposal (they can be reported from the SMF on a per session level and already addressed under SMF charging in TS 32.255 [10], thus NEF based charging does not bring additional information/benefits in those cases).

TS 32.254 [3] defines how NEF based charging reporting can be done once NEF is triggered by a new service request received from AF: “converged charging may be performed by the NEF interacting with CHF using Nchf specified in TS 32.290 [4] and TS 32.291 [5]. In order to provide the data required for the management activities outlined in TS 32.240 [2] (Credit-Control, accounting, billing, statistics etc.), the NEF shall be able to perform converged charging for the northbound API access. The NEF shall be able to perform convergent charging by interacting with CHF, for charging data related to Northbound API access. The Charging Data Request and Charging Data Response are exchanged between the NEF and the CHF, based on PEC, either IEC or ECUR scenarios specified in TS 32.290 [4]. The Charging Data Request is issued by the NEF towards the CHF when certain conditions (chargeable events) are met. The selection of the CHF can be configured in the NEF but may also rely on NRF.”
The Charging Data Request sent by NEF may include NEF API Charging Information for the NEF API specific information.
The following fields are currently part of NEF API specific information, as per TS 32.254 [3]:

Table 6.3.1.4.1: Structure of the NEF API Charging Information

	Information Element
	Category
	Description

	External Individual Identifier
	OC
	This parameter holds the external Identifier of the individual UE, e.g., the GPSI.

	Internal Individual Identifier
	OC
	This parameter holds the internal Identifier of the individual UE e.g., the SUPI.

	External Group Identifier
	OC
	This parameter holds the external identifier for a group of individual UE(s), if available.

	Internal Group Identifier
	OC
	The internal Identifier identifying a group of individual UE(s).

	API Direction
	M
	This field holds the direction to indicate if it is an API invocation from an AF or notification to an AF.

	API Target Network Function
	OC
	This field holds the identifier of the network function that either is the destination of the API invocation or triggers the notification.

	API Result Code
	OC
	This parameter holds the result of API Invocation.

	API Name
	M
	This field holds the name of the API invoked.

	API Operation
	OC
	This field holds the operation of the API invoked, together with detailed description.

	API Reference
	OC
	This field holds the reference to the definition of the format of the API invocation, this can be a URI or refence to the standard where it's specified

	API Content
	OC
	This field holds the actual content of the API invocation, in the format described by the API Reference


As we can see, the list of UEs parameter(s) does not exist (it is important to mention that “group” identified by Internal/External Group Identifier may not be suitable to be re-used for a dynamically changed list of UEs). Also, e.g. Consolidated Data Rate, considered as an important information does not exist in the parameters definition. Any additional parameters will be identified during the normative phase also for e.g Planned Data Transfer with QoS (PDTQ) requirements handling and for Member UE selection assistance functionality for application operation handling.
Therefore, it is suggested to enhance NEF API Charging Information in order to support NEF based charging for AI/ML services. Such a NEF charging reporting enhancements will allow Charging Function to be aware of the e.g. AI/ML Federated Learning operation and support e.g. billing, credit control, statistics etc. for the purposes of appropriate engagement between e.g. the Service Provider and e.g. the provider of AI/ML Service.
4
Detailed proposal

It is proposed to introduce enhancements to NEF based charging, as described above, to the Rel-18 TS 32.254 [3], TS 32.290 [4] and TS 32.291 [5]. If such a way forward is endorsed by SA5, the corresponding WID along with the CRs will be brought to the next SA5 meeting (SA5#152) in order to complete SA5 Rel-18 AI/ML charging standardization.
