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1. Introduction
This paper provides the functional architecture in clause 7 based on solution #1.
2. Reason for Change
This paper provides the functional architecture in clause 7 based on solution #1.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc25612630][bookmark: _Toc25613333][bookmark: _Toc25613597][bookmark: _Toc27647554][bookmark: _Toc160785319]7	Application architecture for enabling AI/ML services
[bookmark: _Toc14352757][bookmark: _Toc19026784][bookmark: _Toc19034185][bookmark: _Toc19036375][bookmark: _Toc19037373][bookmark: _Toc25612631][bookmark: _Toc25613334][bookmark: _Toc25613598][bookmark: _Toc27647555][bookmark: _Toc160785320]7.1	General
The functional architecture enhancements for the AIML enablement service are based on the generic functional model specified in clause 6.2 of 3GPP TS 23.434 [7]. The architecture enhancements are organized into functional entities to describe a functional architecture enhancement which addresses the support for ML model training and management enablement function and AIML enablement aspects for vertical applications.
[bookmark: _Toc14352758][bookmark: _Toc19026785][bookmark: _Toc19034186][bookmark: _Toc19036376][bookmark: _Toc19037374][bookmark: _Toc25612632][bookmark: _Toc25613335][bookmark: _Toc25613599][bookmark: _Toc27647556][bookmark: _Toc160785321]7.2	Application enablement architecture
7.2.1	On-Network AIML Enablement Layer Functional Architecture


Figure 7.2.1-1: On-network AIML enablement layer functional model
Figure 7.2.1-1 illustrates the on-network functional model of AIML enablement layer. In the vertical application layer, the VAL client communicates with the VAL server over VAL-UU reference point. VAL-UU supports both unicast and multicast delivery modes. The AIML enablement functional layer entities on the UE and the server are grouped into AIML enablement client(s) and AIML enablement server(s) respectively. 
The AIML enablement layer includes of a common set of services for comprehensive enablement of AIML functionality, including federated and distributed learning (e.g., FL client registration management, FL client discovery and selection), and reference points. The AIML enablement services are offered to the vertical application layer (VAL). 
NOTE: The set of common services will be updated based on the TR conclusions.
The AIML enablement client communicates with the AIML enablement server(s) over the AIML-UU reference points. The AIML enablement client provides functionality to the VAL client(s) over AIML-C reference point. The VAL server(s) communicate with the AIML enablement server(s) over AIML-S reference points. The AIML enablement servers communicate with the underlying 3GPP network systems using the respective 3GPP interfaces specified by the 3GPP network system.
The AIML enablement server interacts with the ML repository which serves as repository for ML model and ML participants over AIML-R. Such repository can be either enhancement of A-ADRF or new repository(ies) based on the deployments.
7.2.1.1 Service-based AIML Enablement architecture representation
Figure 7.2.1.1-1 exhibits the service-based interfaces for providing and consuming AIML enablement services. The AIML enablement server could provide service to VAL server and AIML enablement client through interface SAiml.


Figure 7.2.1.1-1: Architecture for AIML enablement – Service based representation
Figure 7.2.1.1-2 illustrates the service-based representation for utilization of the 5GS network services based on the 5GS SBA specified in 3GPP TS 23.501 [a].

 
Figure 7.2.1.1-2: Architecture for AIML enablement utilizing the 5GS network services based on the 5GS SBA – Service based representation
The AIML enablement server as well as ADAES can be deployed as a SEAL server; hence enhancements to SEAL architecture (as specified in TS 23.434 [b]) are needed to incorporate the AIML enablement service. Figure 7.2.1-4 illustrates the service-based representation including AIML enablement server as part of the SEAL framework.


Figure 7.2.1.1-4: SEAL functional model representation using service-based interfaces and including AIML enablement function

7.2.2	Off-Network AIML Enablement Layer Functional Architecture


Figure 7.2.2-1: Off-network AIML enablement layer functional model
Figure 7.2.2-1 illustrates the off-network (UE-to-UE) functional model of AIML enablement layer. In the vertical application layer, the VAL client communicates with a further VAL client over VAL-PC5 reference point. VAL-PC5 supports both unicast and multicast delivery modes. The UE1, if connected to the network via Uu reference point, can also act as a UE-to-network relay, to enable UE2 to access the VAL server(s) over the VAL-UU reference point.
The AIML enablement client communicates with a further AIML enablement client(s) over the AIML-PC5 reference points. The AIML enablement client provides functionality to the VAL client(s) over AIML-C reference point. Such communication is performed for supporting local ML operations (training, distribution, inference) in a coordinated manner.
If the AIML enablement server is deployed as SEAL server, the off network functional architecture is similar to SEAL off-network architecture (as specified in TS 23.434 [5]). 
[bookmark: _Toc160785332]7.2.3	Functional Entities Description
[bookmark: _Toc146235996][bookmark: _Toc160785333]7.2.3.1	General
The ADAE functional entities with ML model training and management enablement function are described in the following subclauses.
[bookmark: _Toc146236159]7.2.3.2	AIML Enablement client
The AIML Enablement client functional entity acts as the application client supporting AIML Enablement services. It interacts with the AIML Enablement server.
7.2.3.3	AIML Enablement server
The ADAE server functional entity provides AIML Enablement services (like ML model related assistance operations) supported within the vertical application layer. It interacts with the AIML Enablement client.
7.2.3.4	ML repository
Editor’s Note: The definition is FFS.

[bookmark: _Toc160785336]7.2.4	Reference Points Description
[bookmark: _Toc146236160][bookmark: _Toc160785337]7.2.4.1	General
The reference points for the functional model related to AIML enablement are described in the following subclauses.
Editor’s Note: The reference point description is FFS.

* * * End of Change * * * *
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